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ORIGINAL ARTICLE
HEART RATES AND CARDIOPULMONARY ARREST OUTCOMES IN EMERGENCY
UNITS
RITMOS CARDÍACOS E DESFECHO DE PARADA CARDIOPULMONAR EM UNIDADE DE
EMERGÊNCIA
RITMO CARDÍACO Y DESENLACE DEL PARO CARDIORRESPIRATORIO EN UNIDAD DE URGENCIA
Amanda de Souza Lima1, Julisse Marcela Nepomuceno Aragão2, Marcia Cristina da Silva Magro3
ABSTRACT
Objective: to recognize and characterize the cardiac rates and the outcome of patients in cardiopulmonary
arrest (CPA) in an emergency unit. Method: cross-sectional study, with a quantitative approach, developed in
the emergency sector of a public hospital of the Federal District, Brazil. The data collection was performed
by means of a structured questionnaire from medical records. For storage of the records, a database was built
in an Excel spreadsheet. The results were considered significant with p<0.05. Results: from a total of 36
patients, the majority (55.3%) were female. The pulseless electrical activity (PEA) was the most frequent CPA
rate (36.8%), followed by asystole (21.1%) and ventricular fibrillation in 7.9% of the cases. Death was the
outcome in 60.5% of the patients. Conclusion: CPA was determined predominantly by the PEA rate. The
predominant outcome among the patients was death. Descriptores: Cardiac Arrest; Outcome; Emergency
Medical Services.
RESUMO
Objetivo: reconhecer, ao caracterizar, os ritmos cardíacos e o desfecho de pacientes em parada
cardiopulmonar (PCR) em uma unidade de emergência. Método: estudo transversal, com abordagem
quantitativa, desenvolvido no setor de emergência, de um hospital da rede pública do Distrito Federal. A
coleta de dados foi realizada por meio de questionário estruturado a partir dos registros de prontuário. Para
armazenamento dos registros, foi construído um banco de dados na planilha do Excel. Foram considerados
significativos os resultados com p<0,05. Resultados: do total de 36 pacientes, a maioria (55,3%) era do sexo
feminino. A atividade elétrica sem pulso (AESP) foi o ritmo de PCR mais frequente (36,8%), seguido de
assistolia (21,1%) e fibrilação ventricular em 7,9% dos casos. O óbito foi o desfecho de 60,5% dos pacientes.
Conclusão: a PCR foi determinada predominantemente pelo ritmo AESP. O desfecho predominante entre os
pacientes foi o óbito. Descritores: Parada Cardíaca; Desfecho; Serviços Médicos de Emergência.
RESUMEN
Objetivo: reconocer, al caracterizar, el ritmo cardíaco y el desenlace de pacientes con paro
cardiorrespiratorio (PCR) en unidad de urgencia. Método: estudio transversal, con enfoque cuantitativo,
desarrollado en el sector de urgencia de un hospital de la red pública, en el Distrito Federal, Brasil. La
recolección de datos se realizó a través de una encuesta estructurada, a partir de los registros de la historia
clínica. Para almacenar los registros, se construyó un banco de datos en una planilla Excel. Se consideraron de
importancia los resultados con p<0,05. Resultados: de un total de 36 pacientes, la mayoría (55,3%) era del
sexo femenino. La actividad eléctrica sin pulso (AESP) fue el ritmo de PCR más frecuente (36,8%), seguido de
asistolia (21,1%) y fibrilación ventricular en 7,9% de los casos. Se dieron casos de óbito, como desenlace, en
60,5% de los pacientes. Conclusión: la PCR se determina principalmente por el ritmo AESP. El principal
desenlace entre los pacientes fue el óbito. Descriptores: Paro Cardíaco; Desenlace; Servicios Médicos de
Urgencia.
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INTRODUCTION
In the intra-hospital context, while the
cardiopulmonary arrest (CPA) is a devastating
event, which may occur in some moment of
hospitalization of patients and is associated
with
high
mortality,1
cardiopulmonary
resuscitation (CPR) is a procedure adopted in
the intra and extra-hospital scenario to save
lives and when performed effectively and
early diagnosis may improve the outcome of
patients.2,3
The goal of CPR is the prevention of
premature
cardiovascular
death.
The
occurrence of a CPA or other emergency that
expose the life at risk, requires a rapid and
skillful response to maintain the survival
without sequels.4
Scientific evidences reveal the existence of
a relationship between the factors pre-arrest
and the survival after resuscitation. This
context is usually consists of hospitalized
patients with poor prognosis, patients with
underlying diseases of the circulatory system,
respiratory and neurological and malignant
diseases.5
The lack of implementation of evidencebased programs in order to train teams for
CPA compliance as well as for the use of
resuscitation techniques and equipment
represents a gap.
Knowingly, all hospital employees must
know how to recognize a CPA, ask for help,
perform chest compressions, and use an
automated external defibrillator (AED), until
the staff trained in the care of patients in CPA
respond to the event.1
Education and training of personnel to
meet the CPA are key conditions for better
performance
and
satisfactory
results.
Therefore, there are aspects of the training
and retention of abilities related to care that
are unique to the hospital environment and
require permanent education of the team for
the development of competences, minimizes
errors and optimization of results.6-8 One
example, are the simulated practice that can
contribute to the training of personnel. 9
In this scenario, the clinical indicators are
tools adopted by the team and that usually
indicate the clinical deterioration in the
majority of patients in pre-CPA. Thus, these
indicators may subsidize the implementation
of rapid response systems or early warning
systems as an opportunity for a systemized
and early intervention in these patients. 10 The
prognostic post-CPA is generally associated
with
the
response
time.10
In
this
configuration, rapid response systems can
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improve the results of patients after hospital
CPA.
Given the aforementioned, the guiding
question of this study is based on
characterizing and recognizing the rates and
outcome of the CPA patients in the emergency
unit of a public hospital of the Federal District
in Brazil.
Surely, the nurse is responsible for
conducting the primary evaluation and the
start of CPR maneuvers. Therefore, it is up to
this professional registration of full and
detailed
information,
which
requires
knowledge, competence and availability of
this professional.12
In this scenario, the rationale of this study
is due to lack of scientific evidence for
targeting skilled management in order to
subsidize
the
construction
of
strategies/warning systems for the prevention
and early CPA detection.

OBJECTIVES
To recognize and characterize the cardiac
rates and the outcome of patients in
cardiopulmonary arrest (CPA) in an emergency
unit.
● Check the demographic profile of the
patients in cardiopulmonary arrest admitted
to the emergency unit.
● characterize the outcome of patients
who evolved in cardiopulmonary arrest in an
emergency unit.

METHOD
Cross-sectional study, with a quantitative
approach, developed in the emergency sector
of a public hospital of the Federal District,
Brazil.
The data collection occurred during the
period of June to December 2014. A
convenience sample was composed of 36
patients admitted in the emergency sector,
with cardiopulmonary arrest registered in
their medical records.
Patients aged over 18 years of age,
cardiopulmonary arrest history on their
medical records have been included.
Patients admitted to the emergency
department were excluded cardiopulmonary
arrest history in extra-hospital environment, a
situation that could influence the prognosis
and outcome of the patient; patients under
palliative care, lack of records about the
event.
The identification of cases occurred from
the consultation of electronic medical
records. For the data collection purposes in
this study the cardiopulmonary arrest was
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defined according to the Utstein model as
cessation of activity cardiac mechanics
confirmed by the absence of a pulse and
detectable apnoea (or agonic respiration),13
while the cardiopulmonary resuscitation
consisted both in the supply of basic and
advanced life support .
The protocol for data collection was
divided into phases:
Phase I: Daily the computerized database
of records available in the institution in
search of occurrence of cardiopulmonary
arrest emergency unit records was consulted.
Phase II: Eligible patients have a CPA case
record in their files. These data were
recorded in a data collection questionnaire
structured, based on the Utstein model,
consisting of questions regarding the
identification of the patient (sex, weight,
height, age), clinical aspects (clinical,
hemodynamic, and neurological variables) and
patient outcome (discharge, death).
Phase III: The data obtained were
registered in the excel spreadsheet for
posterior analysis.
This project was submitted to and
approved by the Ethics Committee of the
Foundation to Teaching and Research in
Health
Sciences
FEPECS
(CAAE:
30848214.6.0000.5553) obeying the Resolution
466/2012. All participants included in the
study gave consent to participation in the
study by signing the Free and Informed
Consent
Term
(FICT)
by
the
legal
representative.
For storage of the records, a database was
built in an Excel spreadsheet. Later the data
was transferred and analyzed using Epi Info
software (version 3.4.3). For a description of
results were calculated relative and absolute
frequencies, mean and standard deviation and
median (percentile 25% and 75%). For the
comparison between the groups, the MannWhitney test was used. The result was
considered significant when p<0.05.
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RESULTS
It was found that the average age of
patients with cardiopulmonary arrest was
64±14 years. From a total of 36 patients, the
majority (55.3%) were female. The most
frequent comorbidities were hypertension
(50%), diabetes mellitus (28.9%), chronic renal
failure and stroke (5.3%), respectively. During
the event of CPA the adrenaline was the drug
administered in 50% of the situations,
followed of noradrenaline (28.9%) and 8.4%
sodium bicarbonate in 15.8% of cases.
The pulseless electrical activity (PEA) was
the most frequent CPA rate (36.8%), followed
by asystole (21.1%) and ventricular fibrillation
in 7.9% of the cases. The service time of the
CPR in the majority (47.4%) of the cases was
higher than 10 minutes. The call occurred
between 5 and 10 minutes in 15.8% of cases
and in 2.6% of cases, the time was less than or
equal to 5 minutes. The young patient (below
the age of 60 years) presented time of more
prolonged
cardiopulmonary
resuscitation
(median of 40 minutes) and p=0.006 (MannWhitney test). The CPR time showed
association with the occurrence of death
(p=0.004) by Mann-Whitney test. From the
total patients in CPA, the outcome of 60.5%
was death at the end of the service.
The resuscitation time in males surpassed
the female and this relationship was
significant (p=0.04) by the Mann-Whitney test.
At all events, the CPA care was performed
by physicians, nurses and physiotherapists.
The most frequent symptom (40%) prior to the
CPA was respiratory failure and in 20% of
cases, hypotension.
Table 1 shows the characterization and
distribution of patients according to CPA rate.

Table 1. Characterization and distribution of patients admitted to the emergency unit
according to cardiopulmonary arrest. Federal District, 2015.
Variables
VF (n=3)
PEA (n=14)
Asystole (n=8)
Female
1 (2.6%)
7 (18.4%)
6 (15.8%)
Male
2 (5.3%)
7 (18.4%)
2 (5.3%)
Age* (years)
77 (60 – 77)
68.5 (58 – 79)
64.5 (55 – 74)
Death
1 (2.6%)
6 (15.8 %)
3 (7.9%)
Time of CPR <= 5 min
0 (0.0%)
1 (2.6%)
0 (0.0%)
Time of CPR > 5 min and 0 (0.0%)
2 (5.3%)
4 (10.5%)
<= 10 min
Time of CPR > 10 2 (5.3%)
9 (23.7%)
3 (7.9%)
minutes
Use of adrenaline
2 (5.3%)
9 (23.7%)
5 (13.2%)
Use of non-adrenaline
0 (0.0%)
6 (15.8 %)
5 (13.2%)
Data expressed in % of the total of patients; * Data expressed in median (25% - 75%);**
13 patients without data; CPR - cardiopulmonary resuscitation; VF - ventricular
fibrillation; PEA - pulseless electrical activity; min - minutes.
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DISCUSSION
The care measures for assisting patients in
cardiopulmonary arrest must be guided by the
best practices and these are divided into
three temporal sections: Pre-arrest, intra-,
and postoperative arrest. The discussion in
each period includes (1) a brief introduction, (
2) the structural aspects To institutional
response (staff, training and equipment ), (3)
follow the steps for early identification,
concentrate on CPR and early defibrillation
and ( 4) procedural questions related to the
care provided and quality improvement
measures ( real-time feedback, automated
equipment that may replace the staff and
provide similar response , the withdrawal of
life support therapy ).14
During the resuscitation, the return of
spontaneous circulation indicates the need to
interrupt the maneuvers. For patients who
delay or do not return by spontaneous
circulation, the decision to continue or
terminate cardiopulmonary resuscitation is
more difficult, mainly because of the lack of
standardized measures for such situations.
This decision has association with time and
response to resuscitation maneuvers.15
The duration of the CPA is a condition that
affects the outcome. Long periods of
cardiopulmonary resuscitation are associated
with higher mortality. Literature data have
shown that the duration of the CPA exceeding
10 minutes is predictive of significant
decrease in survival until the discharge.16
Evidences suggest that the prolonged
resuscitation is associated with a decrease of
survival probability.17-20 Situation found in this
study. Studies show that the younger age and
female gender are associated with longer
duration of resuscitation and absence of
return of spontaneous circulation. However,
the association of gender with the result of
the CPA is conflicting .21-3 in this study, male
gender showed a tendency to evolve with
greater CPA time than the females. On the
other hand the young (age less than 60 years)
presented greater time of cardiopulmonary
resuscitation (p=0.006), confirming the reality
shown. The perception of the professionals in
relation to the possibility of a better response
in the young patient, may influence in the
investment time of the resuscitation.15
Certainly, the tachycardia or ventricular
fibrillation, is associated with a greater
probability of survival than other CPA rates.24
In this study, the patients in pulseless
electrical activity (PEA) evolved with higher
percentage of death in relation to the asystole
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and ventricular fibrillation rates.15 The impact
of cardiac rhythm in the success of the PCR is
statistically significant (p<0.001). Despite the
improved survival rate is documented in
rhythms such as ventricular fibrillation and
tachycardia, asystole may be reversible if
there is a correctable cause, such as bleeding
or
cardiac
tamponade. Therefore,
the
enhanced
monitoring,
the
immediate
beginning of the efforts of resuscitation and
the presence of qualified personnel with
training in advanced cardiac life support
(ACLS) can provide a better clinical evolution
of the patient, regardless of the initial CPA
heart rate.25
The underlying disease may act as a
confounding factor in a CPA. This is frequent
in the elderly, by accumulating a higher
number of comorbidities.26 Adrenaline should
be the drug of choice for care to CPA.1
Employment
of
adrenaline
contributes
significantly to the return of spontaneous
circulation, with favorable neurological
function.27 In this study the use of this product
occurred in half of the assistances for CPA,
giving way to noradrenaline, a potent αadrenergic drug almost devoid of β-adrenergic
properties, which can be an interesting
alternative to adrenaline. It can improve
organ perfusion during cardiopulmonary
resuscitation and can be more efficient than
adrenaline in ventricular fibrillation cases.28
A recent study has confirmed that the
existence of a permanent education on life
support maneuvers, physiotherapists and
nurses become effective medical care for
CPA.29 As in this study, this shows the
relevance of the combination of knowledge as
a fundamental tool in the prevention of
avoidable deaths.

CONCLUSION
Cardiopulmonary arrest was determined
predominantly by the pulseless electrical
activity (PEA) rate.
Younger
patients
had
cardiopulmonary arrest time.

a

longer

The predominant outcome was death,
especially among the patients that presented
s PEA rate.
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