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Abstract—We hypothesized that post cardiac arrest patients with
Glasgow Coma Scale (GCS) score of less than 8 and who will be
exposed to therapeutic hypothermia protocol will exhibit
improvement in their neurological performance. 17 subjects were
enrolled in this study all over one year. The study was carried out
using Quasi-experimental research design. Four tools were used for
data collection of this study: Demographic and medical data sheet,
Post cardiac arrest health assessment sheet, Bedside Shivering
Assessment Scale (BSAS), and Glasgow Pittsburgh cerebral
performance category scale (CPC). The mean age was X = SD = 53 &
8.122 years, 47.1% were arrested because of cardiac etiology. 35.3%
subjects were initially arrested in form of ventricular tachycardia
(VT), 23.5% initially arrested in form of ventricular fibrillation (VF),
and 29.4% in form of A-Systole. Favorable neurological outcome
was seen among 70.6%. There was significant statistical difference in
WBC, Platelets, blood gases value, random blood sugar. Also, initial
arrest rhythm, etiology of cardiac arrest, and shivering status were
significantly correlated with cerebral performance categories score.
Therapeutic hypothermia has positive effects on neurological
performance among post cardiac arrest patients with GCS score of
less than 8. Replication of the study on larger probability sample,
with randomized control trial design is recommended with further
study for suggesting nursing protocol for patients undergoing
therapeutic hypothermia is recommended.

Keywords—Therapeutic hypothermia, neurological performance,
after resuscitation from cardiac arrest, initial arrest rhythm.

I. INTRODUCTION

ARDIAC arrest is still one of the most devastating events

worldwide. There was a variation in survival and
neurological outcome widely; this may be depending on the
arrest time, rhythm, and type. Even for those patients who
regained their circulation and admitted to an intensive care
service, survival with good neurological outcomes is still poor
[1], [10].

According to the American heart association report for heart
and stroke statistics, the average survival rate is 10.6% and
survival with good neurologic function is 8.3% [9]. These data
collected from more than 190 countries show that heart
diseases remain number one cause of death with 17.3 million
deaths each year, which is expected to rise to more than 23.6
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million by 2030.

There is evidence to support that proper management in the
post-resuscitation phase plays vital role in improving outcome
and therapeutic hypothermia is one important element of such
management, it is considered to be one of the most important
approaches for management of this syndrome [7], [6].

Nurses are in the first line of responders for cardiac arrest
patients. As well, they have a unique role in warm and cold
compress therapies. Therapeutic hypothermia is one of the
rapidly growing cold compress therapies. Literature cited that,
use of therapeutic hypothermia for cardiac arrest patients is a
recommended area for researches [2], [8].

In Egypt, researches into this area are scarce therefore, this
study can encourage a stronger clinical practice by keeping
staff current with ongoing research, providing up-to-date care
based on research findings, standard practice, and promoting
recognition in nursing excellence. Moreover, it can provide
base line data for health professionals regarding management
of such patients and generate an attention and motivation for
further researches into this area.

II. MATERIAL AND METHODS

Quasi-experimental research design was used in this study
on 17 patients who were matching the inclusion criteria all
over a period of 12 months. Adult male and female patients
were admitted to the intensive care units with witnessed
cardiac-arrest, regain circulation in less than 60 minutes after
basic or advanced cardiac life support, hemodynamically
responsive, and GCS < 8, within the first six hours after
successful resuscitation.

The exclusion criteria were: Patients with GCS > 8,
hemorrhagic stroke, traumatic brain injury, cardiac arrest due
to trauma, active bleeding, pre-existing hypothermia (< 30 °C),
Uncontrolled arrhythmias, Refractory hypotension (MAP < 60
mmhg for more than 30 min after starting vasopressor therapy),
persistent hypoxemia; O, saturation less than 60% for more
than 15 min after return of circulation (ROC), Pregnancy, pre-
arrest neurological deficit, and renal failure.

Data pertinent to this study was collected utilizing four tools:
Tool (1): Demographic and medical data sheet, Tool (2): Post
cardiac arrest health, assessment sheet, Tool (3): BSAS, and
Tool (4): Glasgow Pittsburgh CPC scale (CPC).

A. Ethical Consideration

An official permission to conduct the study was obtained
from the research ethics committee. Written informed
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consents were obtained from the legal representative after
explanation of the nature and purpose of the study.
Confidentiality and anonymity of each subject was assured
through coding of all data.

B. Procedure

The current study was carried out on two phases,
designation and implementation phases.

Designation phase concerned with the construction and
preparation of the data collection tools, in addition to the
managerial arrangement to carry out the study. Construction
and preparation of the two data collection tools were made
after extensive review of literatures, related studies, research
articles, web site searches, and seeking expert’s advice. Then
the purpose and the nature of the study were explained to
physicians and nursing staff to gain their cooperation, sharing,
and support to carry out the study.

A pilot study was carried out to test the feasibility,
objectivity, and applicability of the study tools.

Implementation phase: Data of the current study were
collected after permissions were granted; all the patients
whom fulfilled the criteria of inclusion were recruited into the
present study during one year.

The procedure started with fulfilling the demographic and
medical data sheet (tool 1 &2). Then the induction phase of
therapeutic hypothermia started by cooling to reach the
targeted temperature within 4 hours.

When the target temperature was achieved at any time
during the induction phase, the maintenance phase started and
maintained to keep the target body temperature between 32-
34 °C for 12 hours. During this phase the external cooling
methods (ice packs) were maintained. When the body
temperature was exceeding the level of 34 °C, infusion of cold
intravenous fluids was also reapplied until reaching the
temperature of 34 °C.

After maintaining the target temperature for 12 hours, re-
warming phase started using passive re-warming.

Assessment of shivering using the bedside shivering
assessment scale (BSAS) (tool 3) was applied through all the
phases and controlled by sedation after physician prescription.

Glasgow Pittsburgh cerebral performance category (CPC)
scale was used to assess the neurological performance after re-
warming and until discharge.

Subjects were continuously monitored for hemodynamic
status, blood glucose level, ECG rhythm, serum electrolytes,
fluid balance, skin condition, neurological assessment, and
shivering, during all the cooling phases and prescribed
intervention were carried out accordingly by the caregivers
with the researcher help.

C. Statistical Analysis of Data

Upon completion of the data collection, data were tabulated
and analyzed using SPSS software (version 20).

D. Limitation of the Study

Lack of familiarity with the therapeutic hypothermia
procedure among the ICU staff was one of the most important
limitations of this study.
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III. RESULTS

The research hypothesis was supported by the revealed
results. The study revealed that about three quarter of the
studied subjects (70.6%) were having good neurological
performance (Fig. 1). Initial arrest thythm of 35.3% of the
studied subjects was ventricular tachycardia, followed by
29.4% arrested in form of A-Systole, then 23.5% were
arrested in form of ventricular fibrillation, and 11.8% were
arrested in form of bradycardia (Fig. 2).

Among those who were having good neurological outcome
(CPC of 1 or 2), there were 35.2% with initial arrest rhythm
Ventricular tachycardia (VT), 17.6% with initial arrest rhythm
Ventricular fibrillation (VF), 11.7% with bradycardia, and
5.8% with A-Systole Table I.

There was a statistically significance difference in partial
arterial pressure of oxygen (PaO2) across the three time points
as p = .000, also there was statistically significance difference
in PaCO2 across the three ‘™ points as p = .031, HCO; as p
=.047, and Sa02 as p =.009 Table II.

There was a statistically significance difference in white
blood cells (WBC) across the three time points as p = .004,
also there was statistically significance difference in platelets
across the three time points as p =.000, Table III.

TABLEI
PERCENTAGE DISTRIBUTION OF NEUROLOGICAL OUTCOME BY INITIAL
ARREST RHYTHM
. CPC of 1 or 2 at hospital discharge
Initial arrest rhythm
N %

VT 6 352%

VF 3 17.6%

Bradycardia 2 11.7%

A-Systole 1 5.8%

TABLE II

FRIEDMAN TEST FOR ARTERIAL BLOOD GASES, DURING THE THREE
ASSESSMENTS FOR THE STUDIED SUBJECTS (N=17)

Mean /Standard deviation

Variable Chi- p/
- N ond 3rd
X+8D 15T Assessment square value
Assessment Assessment
Ph 17 7.33414 .11214 7.38824 .04889 7.3988+ .02956 4.571 .102
PaO2 17 86+ 3.29661 91+ 5.03444 954+ 2.52488 23.477 .000*
PaCo2 17 384+10.83461 37+7.06273 354+ 6.28373  6.923 .031*
HCo3 17 21+£1.63397 224 1.06757 23+ 1.35242 6.125 .047*
Sa02 17 914+5.14496  93+2.99018  95+2.50294 9.364 .009*

IV. DiscuUsSION

The current study revealed that 70.6% of the studied
subjects were having good neurological performance. This
finding is in concordance with [3] which concluded that about
three quarter of the studied subjects were having good
neurological performance in therapeutic hypothermia group,
about 50% survived six months with a good outcome (home or
rehabilitation facility discharge).

The current study revealed that about two third of the
studied subjects were having no shivering, and around one
third were having mild shivering according the BSAS. This
result is in concordance with [5] which studied
Pharmacological Management of Therapeutic Hypothermia,
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concluded that depending on the method of cooling the
incidence has been ranged from 8% to 85% despite active
prevention in most protocols.

The current study revealed that among those who were
having good neurological outcome, there were 35.2% with
initial arrest thythm VT (17.6%) with initial arrest thythm VF,
(11.7%) with bradycardia, and (5.8%) with A-Systole. In this
regard, [2] studied either to cool or not to cool non-shockable
cardiac arrest patients and found that there was more success
rate with the schockable rhythm than the non-schockable one.
Also, there were minority of the OHCA schockable cases.
Therapeutic hypothermia achieved better neurological

outcomes with the shockable group without significant effects
of TH in non-shockable group [3].

The current study revealed that there was a statistically
significance difference in white blood cells (WBC) across the
three time points (p = .004). In this regard, [1] studied
hemostasis in cardiac arrest patients treated with mild
hypothermia initiated by cold fluids, concluded that among the
studied subjects’ hematocrit and platelet count significantly
decreased. Reference [4] tested individual responses to graded
severe hypothermia with thromboelastography concluded that
the lower the blood temperature, the more significant effect on
blood coagulation decline.

TABLE Il
FRIEDMAN TEST FOR COMPLETE BLOOD PICTURE, DURING THE THREE ASSESSMENTS FOR THE STUDIED SUBJECTS (N = 17)

Variable Mean /Standard deviation Chi- square o/ value
X+SD 1** Assessment 2nd Assessment 3" Assessment
Hemoglobin 17 11+ 1.27 109+ 1.25 10.84+ 1.287 2.000 368
Hematocrit 17 34+ 4.8 34+ 4.812 33+ 4.688 3.000 223
RBCs 17 4.061% .4245 4.056% .63727 4.050+ .46002 6.000 .050
WBCs 17 9902.94124 2749.759 9951.7647+ 2793.310  10028.2352+ 2866.125 11.20 .004
Platelets 17 302176+ 85089.83 300941 + 84095.5 283558+ 103082.77 30.581 .000

Cerebral performance category score (CPC)
distribution

B Good

B Moderate

@ Severe

W Coma

Fig. 1 Percentage distribution of the studied group as regards to their
CPC score (n=17)

Initial arrest rhythm distribution

H Ventricular
tachycardia

M A systole

Ventricular fibrillation

M Bradycardia

Fig. 2 Percentage distribution of the Studied group as regards to their
initial arrest rhythm (n = 17)
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V. CONCLUSION

Based on the result of the current study, it can be concluded
that the hypothesis was supported and the therapeutic
hypothermia has positive effect on neurological performance
for post cardiac arrest patients as 70.6% were having good
neurological performance. There was significant association
between CPC and initial arrest rhythm, shivering status, and
gender.
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