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Abstract
Introduction: Cardiopulmonary arrest (CPA) is the absence of cardiac mechanical activity, confirmed by the absence of detectable pulse, lack of responsiveness and apnea or gasping, and panting.

Objective: To evaluate the brain performance of the adult patients
surviving the CPA before it, at discharge and after six months, and to
describe the survival of patients six months after hospital discharge.

Methods: This is a descriptive, analytical, prospective study with a
quantitative approach, developed in a general philanthropic hospital in
the city of Campo Grande, in Mato Grosso do Sul, Midwestern Brazil,
with 78 patients surviving for Cardiopulmonary Arrest (CPA).

Results: Regarding CPA, there were 56.4% (n=44) of cases occurring in the intra-hospital and 30 patients had their hospital
discharge. Among the previous diseases, there was hypertension
highlighted with 44.9% (n=35). However, there was no statistically
significant difference between the previous average of Cerebral
Performance Category (CPC) and CPA and at discharge. Of the 30
patients who had hospital discharge, 21 were followed up after
discharge, 14 had CPC 1 at discharge, and 15 had the same index
six months later. The average CPC at discharge was 1.47 and six
months after, it was 1.42.

Conclusion: These results enable to understand the gaps in the
knowledge of the topic. It is suggested to carry out further research
monitoring such patients and recognize the results to facilitate comparisons and contributions to the quality of care in health and decisionmaking.
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Introduction
Cardiac arrest or cardiopulmonary arrest (CPA) is
the absence of cardiac mechanical activity, confirmed by the absence of detectable pulse, lack of
responsiveness and apnea or gasping, and panting.
The term “cardiac arrest” is more commonly used
than “cardiopulmonary arrest” when referring to
a patient who is not breathing with no palpable
pulse [1].
Despite the advances in recent years related to
the prevention and treatment of CPA, there are
many lives lost annually in these events. Therefore, it remains a worldwide public health problem.
Although there is no exact idea of this problem by
the lack of better statistical data, it is estimated at
200,000 CPA events per year in Brazil [2, 3].
An accurate evaluation of the patient prognosis after CPA is needed to identify those who
benefit from intensive care to prevent unnecessary treatments in those who have no reasonable
chance of recovery. The prognosis is considered too
dark, not only because of anoxic-ischemic neurological damage, but also the “Post Cardiac Arrest
Syndrome” which includes all clinical and biological
manifestations related to the phenomenon of ischemia-reperfusion triggered by CPA and the return of
spontaneous circulation [4].
The Brazilian Society of Cardiology recommends
using brain function scoring system called Cerebral
Performance Category (CPC), with a score of one to
five, in which one is the best performance and five
is the brain death (Table 1) to evaluate the functional pre-event capacity, based on interviews with
the family and information recorded at the time of
admission, the date of discharge, after six months
and one year. For patients who die in the hospital,
recording the best CPC achieved is recommended
[5].
Nursing professionals play a key role in the management and effective monitoring of hospital cardiac
arrest, and they are often the first professionals to
be requested at the time of an emergency to start
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Table 1. S cores of the Cerebral Performance Category.
Escore

CPC: Cerebral Performance Category

0

Hospital Death.

1

Good cerebral performance, conscious, alert,
able to work and lead a normal life. May have
minor psychological or neurological deficits
(mild dysphagia, hemiparesis or lower CNS
abnormalities).

2

Moderate brain impairment: conscious, enough
brain function to work part-time in a protected
environment or independent activities of daily
living (for example, dressing, traveling by public
transportation, food preparation). May have
hemiplegia, seizures, ataxia, dysarthria, dysphagia
or mental or permanent memory changes.

3

Severe cerebral disability: conscious, dependent
on others for the daily life due to the disability of
brain function (for example, living in an institution
or at home with exceptional family effort). Having
at least limited cognition; including a wide variety
of brain abnormalities from paralysis to inability to
communicate.

4

Comatose, vegetative state: not conscious;
unaware of their environment without cognitive,
verbal or sociability interaction.

5

Brain death/organ donation candidate.
Source: Brazilian Society of Cardiology (2013, p.143).

resuscitation, even before the arrival of the medical
team [6].
Due to the importance of this topic, of the need
for continuous updating and the existence of few
current studies published by the nursing staff, it is
recommended the development of investigations
that contribute to the qualification of knowledge
and the improvement of nursing interventions in
the urgent and emergency area [7].
The prediction of an accurate neurological prognosis for comatose patients after CPA is essential to
guide the actions at all levels of care and decisions
about the end of life. Thus, a study evaluating the
neurological condition of patients after CPA can
contribute to the development of prognostic strategies for these patients and consequently reduce
patient treatment costs [8].
This article is available at: www.intarchmed.com and www.medbrary.com
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Given the above and considering the relevance
of the topic presented, this study aimed to evaluate
the brain performance of adult patients surviving a
CPA before it, at discharge and after six months,
and to describe the survival of patients six months
after the hospital discharge.

This research followed the recommendations of
Resolution Nº 466 of 12 December 2012, of the
National Health Council [8], and authorized by the
Ethics Committee in Research of the Federal University of Mato Grosso do Sul, adopted on November
2, 2014, under opinion Nº 856,096.

Method

Results

This is a descriptive, analytical, prospective study
with a quantitative approach, developed in a general philanthropic hospital in the city of Campo
Grande, in Mato Grosso do Sul (MS), Midwestern
Brazil. The first phase of data collection took place
between November 2014 to May 2015 in the general and cardiology Adult Intensive Care Unit, with 78
survivors of CPA. The second stage took place six
months after hospital discharge of these patients.
At first, the data were collected in electronic medical records and patients were identified through
daily visits to the sectors mentioned before. In the
second time, the patients were evaluated through
home visits or telephone contact, when the visit
was not possible.
Patients younger than eighteen, indigenous, maroons, pregnant women and people deprived of
freedom were excluded from the sample. Also, those cases where it was not possible to collect data
for lack of information, are reduced or insufficient
in medical records were excluded.
After collection, the data were stored in spreadsheets Microsoft Office Excel® program. Statistical
analysis was performed using SPSS, version 22.0,
considering a 5% significance level. Regarding the
variables, age, gender, previous diseases and average hospitalization time, the results are presented as
mean (average standard error) or relative frequency
(absolute frequency). A comparison of the pre- and
post-CPA in relation to CPC was performed using
the Wilcoxon test. The other results are presented
in the form of descriptive statistics or in the form
of tables and graphs.

There were 78 patients surviving a CPA evaluated
in this study, while in 44 of them (56.4%), the first
event occurred in the intra-hospital environment.
Regarding their evolution, 30 patients (38.5%) survived to hospital discharge. Among them, when
analyzing the site of the first CPA, 44.1% occurred
in patients outside the hospital environment and
34.1% in the intra-hospital environment.
The age of the patients ranged from 18 to 100
years old, and the average was 62.09 (2.05) years
old. Most of them were men, 44 patients (56.4%).
Among the previous diseases, hypertension was
highlighted in 35 patients (44.9%), and the average
length of stay was 28.45 (3.35) days.
Vasoactive drug was required in 79.5% of patients, 37.2% had sepsis and 34.6% renal failure.
The main causes of hospitalization were infection
and heart disease, 17.9% each, followed by trauma,
acute myocardial infarction, among others. Most of
the study participants had two CPA events, 44.9%,
with an average of 1.91 ± 0.12 events/patient.
Table 2 shows the results of the evaluation of the
CPC of patients before CPA and at discharge, but
also the best value indicators reached in the case
of patients that died.
It was noted that of the 30 patients had hospital
discharge, 96.7% had CPC 1 before the CPA, and
72.7% had the same CPC at discharge, while the
48 patients that died, 87.4% had CPC 1 before
the CPA and 81.2% had CPC 4 as the best score
achieved during hospitalization.
The CPC at hospital discharge for patients who
survived or the best score achieved during hospitali-
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Table 2. C
omparison of the Index Cerebral Performance Category of patients who had
hospital discharge and death during this
research, Campo Grande/MS, 2015 (n=78).
Discharge

Death

Total

Discharge
Pre
At
Pre
Better
Pre
CPC arrest discharge arrest score arrest or better
score
(n=30) (n=30) n (n=48) (n=48) (n=78)
(n=78) n
n%
%
n%
n%
n%
%
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However, when discharged patients were evaluated there was no significant difference compared to
the previous CPC to CPA and at discharge, according to data in Table 3.
Table 3. C
 omparison of Cerebral Performance Category Index among patients who had discharge and death in extra-hospital environments, Campo Grande/MS, 2015 (n=78).
Place of Cardiopulmonary Arrest
Extra-hospital
Intra-hospital
(n=34)
(n=44)

Factors

1

29
(96.7)

22
(72.7)

42
(87.4)

01
(2.1)

71
(91.0)

23
(29.5)

2

00
(0.0)

04
(13.2)

01
(2.1)

02
(4.2)

01
(1.3)

06
(7.7)

Discharge
Previous CPC

1.00(0.00)

1.13(0.52)

3

1.0
(3.3)

04
(13.2)

5
(10.5)

04
(8.3)

06 (7.7)

08
(10.2)

Discharge CPC

1.40(0.74)

1.40(0.74)

00
(0.0)

00
(0.0)

39
(81.2)

00
(0.0)

39
(50.0)

0.125

0.250

4

00
(0.0)

Death

5

00
(0.0)

00
(0.0)

00
(0.0)

02
(4.2)

00
(0.0)

02
(2.6)

Previous CPC

1.58(0.90)

1.00(0.00)

Higher score CPC

3.74(0.56)

3.55(1.15)

<0.001

<0.001

zation for patients that died was significantly higher
when compared to the previous evaluation to CPA
as shown in Figure 1.
Figure 1: B
 rain Performance before the CPA and
at discharge or higher value at death
among patients treated in intra-hospital
and extra-hospital environments.

p

p

The results are presented as an average(standard error of
the average). The p-value in the Wilcoxon test

Regarding the follow-up after discharge of the
30 patients, there were 21 alive after six months,
and two had new hospitalization and death from
infection in the following six months. The outcome
of the 30 patients is shown in Table 4.
Regarding the analysis of the CPC, the 30 patients
who developed high, 14 patients had high and CPC
1 15 the same index six months. The average CPC
Table 4. O
 utcome of patients who have suffered
cardiac arrest after six months of hospital discharge, Campo Grande/MS, 2015
(n=30).
Evolution

Each symbol represents the average, and the bar is the standard error of the
average. *: Significant difference pre-CPA (Wilcoxon test, p <0.001).

4

n (%)

Alive

21 (70)

Death

02 (07)

Not founded

07 (23)

Total

30 (100)
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on high was 1.47 and six months was 1.42, data
are shown in Table 4. (Table 5)
Table 5. C
 erebral Performance Category Index (CPC)
at hospital discharge and six months after,
Campo Grande/MS, 2015. (N=21).
CPC score

At hospital discharge

6 months after

1

14

15

2

4

3

3

3

3

4

0

0

5

0

0

Discussion
The successful of the CPA is determined by the individual neurological outcome of each patient. Predicting neurological outcome has enormous ethical
and socio-economic implications. Isolating factors
that may be related to mortality and irreversible
brain injury is relevant for allowing more accurate
identification of patients likely to benefit from resuscitation and post-resuscitation intensive care [10].
Among the study participants before to CPA, there were 91% having CPC 1 with a good cerebral
performance, and 29.5% of them have kept this
value as the best score achieved during hospitalization. However, 50% of patients had CPC 4 (comatose state) after CPA.
The National Registry of Cardiopulmonary Resuscitation of the United States of America (USA)
with 14,720 adult patients showed all patients were
evaluated for brain performance, and 48.5% had
CPC 1 before the CPA, and 36.7% maintained this
score as the best value. However, when analyzing
only patients with hospital discharge, 68% had CPC
1 before CPA, and 58.7% left the hospital with the
same brain performance, without new neurological
damage [11]. Meanwhile, the results of this research
show that 96.7% had CPC 1 and 72.7% had the
same score at discharge.
© Under License of Creative Commons Attribution 3.0 License
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By analyzing the whole group, there was a statistically significant difference between the previous
CPC to CPA and at discharge or best score achieved. However, when only the patients who survived
to hospital discharge were evaluated, there was no
significant difference between the previous brain
performance and discharge (extra-hospital CPA:
p=0.125; intra-hospital CPA: p = 0.250), which indicates that patients left the hospital without worsening of their brain function.
The data allowed stating that there is a good quality of cardiopulmonary resuscitation with favorable
neurological outcomes for patients with discharge.
However, further research should be conducted to
demonstrate which factors determine these outcomes and how they can identify the patients who
would benefit from resuscitation with the good
neurological outcome and which patients inevitably will evolve to death inside the hospital, despite
repeated resuscitation.
Researchers analyzed the data during 10 years
from a large national record of US in-hospital resuscitation. While survival rates in hospital discharge
increased, significant neurological disability (CPC
score higher than 1) among the survivors decreased over time in the overall cohort, from 32.9% in
the first year of the research to 28.1% in the last
year [12].
Survival after CPA has improved significantly
over the last decade in hospitals participating in
the North American records. This improvement
was mainly attributed to improved survival during
acute resuscitation and accompanied by a simultaneous reduction of neurological disability rate
over time. Identifying the factors responsible for
these improvements in trends and expanding these
processes to other installations is justifiable and
necessary [12].
Regarding the follow-up after discharge, 70%
of patients in this study were alive in the first six
months, 7% were dead, and 23% were not found.
In a similar study with 49 patients monitored survi-
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ving CPA the sixth-month mortality was 2%. However, 22% of the participants could not be reached.
Also, the neurological status of patients was evaluated using various measures and analyzes revealed
that the scores have improved over time [14].
While the average CPC at discharge among the
subjects of this study was 1.47 and six months after
discharge was 1.42, a study conducted in the US
showed the average CPC of the patients of 1.97
at discharge, and 1.76 after six months [12]. The
study results confirm and indicate that neurological
recovery despite slow continues for months after
hospital discharge.
In a study with 98 patients who remained comatose after resuscitation from cardiac arrest, 45
patients survived to 1 month. Improvements in
functional status occur over the first 6 months after the event. There was no significant change in
outcome between postarrest months 6 and 12 [14].
In a study in Sweden with survivors of CPA, it
was found that those with CPC 3 after one year
showed significant neurological improvement since
they were reclassified with CPC 1 and 2 [15].
Despite discrepancies between studies on neurological recovery in various periods of time, all demosntram good results after hospital discharge.
In a study that followed 285 patients treated with
CPA, 56.3% survived to discharge and showed improvement or maintained previous CPC to the event.
After six months of follow-up, 53.8% of patients
remained with the same CPC and 46.2% improved
the CPC about their score at discharge. After a year
of follow-up, all patients remained with the same
CPC in the previous six months [8].

Conclusion
The CPA remains as an event that leads to survival and outcome variables. Despite the limitations
of this study, as non-standardized records and the
difficulty for comparisons due to different methodologies on existing works, the results showed good
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neurological recovery for patients who had hospital
discharge.
Data from individuals monitored after discharge
showed that the recovery process is slow and at
the same time necessary, given the importance of
these patients receive follow-up to ensure better
recovery and disposal of specialized rehabilitation
services. But the studies also differ on the period
in which the recovery of these patients continues.
Several factors need to be better explained by encouraging more research in the area.
The process of resuscitation and post-cardiac
arrest care are most often initiated and carried out
by the nursing staff. Scientific research on the subject impact and strengthen the care provided to
these patients and demonstrate the relevance of
nursing as a producer of scientific knowledge.
There are few current studies involving survivors
to CPA. The documentation of these results is important and essential, so gaps are understood on
the subject. It is suggested that research conducts
monitoring of such patients and recognize the results to facilitate comparisons and contributions to
the quality of care in health and decision-making.
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