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Frequency of hyperthermia in acute ischemic stroke patients presenting to tertiary
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ABSTRACT... Objective: To determine frequency of hyperthermia in acute ischemic stroke patients. Study Design:
Descriptive Cross-sectional study. Setting: Department of Medicine, M T |I-H M C, Peshawar. Period: January, 2020 to Dec,
2020. Material & Methods: All patients admitted through emergency Deptt was included in the study keeping in view
inclusion criteria. All patients’ axillary temperatures were checked using a mercury thermometer at the time of admission
and every six hours for three days. To determine whether hyperthermia met the practical meaning of the term, daily follow-up
was conducted. All of the data was entered into a pre-designed proforma. Results: Mean age was recorded as 65.5+7.67
years and mean BMI was 26+1.65kg/m2. 107 (51.94%) patients were recorded as male patients, 99 (48.05%) patients
were recorded female patients.32 (15.53%) patients were recorded with hyperthermia. Risk factors were traced in 91.26%
had history of hypertension, 84.46% had diabetes mellitus and 78.15% had smoking history. P-value with advancing age
(p=0.020) and severity of stroke (p=0.278). Conclusion: It has been concluded in our study that hyperthermia in ischemic

stroke should be looked as it has significant impact on the outcome.
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INTRODUCTION

Stroke is a leading cause of death globally,
especially in middle and higher income
countries." In both ischemia (IS) and intracerebral
hemorrhagic (ICH) stroke, hyperthermia is a sign
of bad prognosis.?

A negative result following an ischemic
or hemorrhagic stroke is unfavourable
demonstrated by clinical data that indicate an
increased body temperature. This finding leads
to the development of two potential therapeutic
approaches: induced hypothermia, which targets
core body temperature below 36.5°C, and fever
therapy that aims to maintain normothermia.?

Although hypothermia has been used for various
purposes over several decades, its efficacy in
the treatment of ischemic stroke is debatable.
Several trials have proven its safety and feasibility;
however, more robust, randomized clinical trials
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with large volumes of patients are needed to fully
establish its utility in the clinical setting.*

Afteranischemiastroke, tissues are preserved and
damage is minimized by the powerful restorative
measure of hypothermia. Induced hypothermia
impacts almost all biochemical, molecular, and
cellular events in cell death to support tissue
preservation, according to experimental data and
clinical experience. Recent research indicates
that hypothermia may also positively influence
the natural healing and restorative qualities.
The many protective benefits of therapeutic
hypothermia have demonstrated that, following
a severe ischemic stroke, neuroprotection needs
multitarget strategies.®

In a study, hyperthermia occurred in 17 (or 16%)
of the ischemic stroke patients. Patients under
60 years of age had a hyperthermia prevalence
of 26%, while patients over 60 years of age had
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a hyperthermia prevalence of 7.1% (p=0.008).
According to gender stratification, 14.8% of male
patients experienced fever, compared to 17.8% of
female patients (p=0.43).°

The acutely ischemic or traumatized brain is
excessively prone to the harmful effects of
even moderate increases in brain temperature,
which is why this research aims to identify the
incidence of hyperthermia in acute ischemic
stroke patients. We will be able to determine
the therapeutic effectiveness and safety of frank
hypothermia in patients with acute stroke with the
help of this research. Furthermore, this research
will provide evidence that is convincing enough
to support the current advice that fever be treated
aggressively in acute stroke and trauma patients,
even if “minor” in degree and delayed in start.
Additionally, we will be able to recommend that
sufficient body temperature be kept for at least
the first few days following an acute stroke in a
safe normothermic range (for example, 36.7°C to
37.0°C [98.0°F to 98.6°F]).

MATERIAL & METHODS

In the Department of Medicine, a descriptive
cross-sectional study was done in MTI-HMC,
Peshawar from January, 2020 to Dec, 2020.
Sample Size: It was 206 keeping 16%1 proportion
of hypothermia after acute ischemic stroke with
level of significance 5%, confidence interval
95%, margin of error 5%, through the use of
non-probability sampling technique. Inclusion
Criteria: Patients of both male and female
gender having age between 40 to 80 Years and
having acute ischemic stroke confirmed on CT
Brain. Patients with acute hemorrhagic stroke,
subarachnoid hemorrhage, intracerebral bleed,
cerebellar bleed, tumor, trauma, central nervous
system infection, systemic diseases like chronic
renal failure, cardiac failure, chronic liver disease,
sepsis, recent history of any brain surgery, and
fever prior to the onset of acute ischemic stroke
were excluded from this study.

Data Collection Procedure

This study was conducted following permission
from the hospital’s research and ethical
committees. The goal and benefits of the study

were described to the patient, and written
informed consent was acquired from them. All
patients admitted through emergency deptt was
included in the study keeping in view inclusion
criteria. All patients’ axillary temperatures were
measured using a mercury thermometer at the
time of admission and every 6 hours for three
days. Daily monitoring was done to determine
whether hyperthermia, as defined by operational
definition, was present or not. A predesigned
proforma attached to this study contains all the
data that was collected.

Data Analysis Procedure

SPSS version 22.0 was used for data entry. For
quantifiable factors like age, mean and SD were
determined. For gender, the start of symptoms,
and hyperthermia, frequencies and percentages
were determined. Age, gender, and the degree of
ischemia stroke were used to stratify hyperthermia
to examine impact changes. The post-stratification
student chi-square test was used, with a P value
of 0.05 being considered significant. All findings
were shown as diagrams and charts.

RESULTS

As per descriptive statistics, mean age was
recorded as 65.5+47.67 yesrs, mean BMI was
26+1.65kg/m2. As per age wise distribution, 103
(50%) patients were recorded in 40-65 years age
group where as in age group 66-80 years, 103
(50%) patients were recorded in it. As per gender
wise distribution, 107 (51.94%) patients were
recorded as male patients, 99 (48.05%) patients
were recorded female patients. As per frequencies
and percentages for hyperthermia, 32 (15.53%)
patients were recorded with hyperthermia. 188
(91.26%) patients were recorded as hypertensive.
174 (84.46%) patients were having diabetes.
161 (78.15%) patients were found to have been
smokers (Table-l). As per severity of stroke, 70
(33.98%) patients were recorded with mild stroke,
96 (46.60%) patients were recorded with moderate
stroke and 40 (19.41%) patients were recorded
with severe stroke (Table-ll). Stratification of
hyperthermia with respect severity of stroke are
recorded at (Table-lll).
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Frequency Percentages
Hyperthermia 32 15.53%
Hypertension 188 91.26%
Diabetes Mellitus 174 84.46%
Smoking 161 78.15%
Table-l. Risk factors
Severity of Stroke Frequency Percentages
Mild 70 33.98%
Moderate 96 46.60%
Severe 40 19.41%
Total 206 100%

Table-Il. Frequency and percentages of stroke severity

Severity of Hyperthermia
Strok); Yesyp No P-Value

Mild 13 (6.31%) 57 (27.66%)

Moderate 16 (7.76%) 80 (38.83%) 0578
Severe 03 (1.45%) 37 (17.96%)

Total 32 (15.53%) 174 (84.46%

Table-lll. Stratification of hyperthermia with severity of

stroke

DISCUSSION

The pathophysiology of and therapeutic
significance of post-ischemic stroke hyperthermia,
a frequent but undesirable occurrence, are
not completely understood.” The lesion in the
brain itself may cause hyperthermia in ischemic
stroke patients. However, the development
of inflammation and biochemical processes
linked to brain ischemia is also significant. The
penumbra, a region of temporarily diminished
neuronal function encircling the infarct, becomes
a permanent injury as a result of hyperthermia,
which amplifies ischemic processes within
the penumbra® As a result, it appears that
hyperthermia that develops after an ischemic
stroke both causes and contributes to the
development of cerebral infarcts. Clinical and
laboratory study demonstrate that ischemic brain
injury and stroke prognosis are exacerbated by
hyperthermia. Increased body temperature within
the first 24 hours of the iliness is particularly linked
to the harmful impacts of hyperthermia in human
stroke.

Stroke is a major cause of mortality worldwide,
particularly in middle and upper income
countries.” When a stroke is ischemic (IS) or
hemorrhagic (ICH), hyperthermia is a sign that

the patient will have a bad prognosis.2

A negative result following an ischemic or
hemorrhagic stroke is plainly demonstrated by
clinical data that indicate an increased body
temperature. This finding leads to the following
two potential therapeutic approaches: (2) Induced
hypothermia, which aims to lower central body
temperatures to 36.5°C, and (1) fever therapy with
the goal of maintaining normothermia.®

Although hypothermia has been used for various
purposes over several decades, its efficacy in
the treatment of ischemic stroke is debatable.
Several trials have proven its safety and feasibility;
however, more robust, randomized clinical trials
with large volumes of patients are needed to fully
establish its utility in the clinical setting.*

Long recognized as a powerful neuroprotective
treatment that protects cells and reduces
damage after an ischemic stroke, hypothermia.
Induced hypothermia impacts almost all
biochemical, molecular, and cellular events in cell
death to support tissue preservation, according
to experimental data and clinical experience.
Recent study indicates that hypothermia may
also positively influence the natural healing and
restorative qualities. The many protective benefits
of therapeutic cooling have demonstrated
the need for multitarget strategies to achieve
neuroprotection after severe ischemic stroke.®

In a study, hyperthermia occurred in 17 (or 16%)
of the ischemic stroke patients. Patients under
60 years of age had a hyperthermia prevalence
of 26%, while patients over 60 years of age had
a hyperthermia prevalence of 7.1% (p=0.008).
According to gender, 14.8% of male patients
(p=0.43) experienced fever, compared to 17.8%
of female patients.® Patients with hyperthermia
were reported in 15.53% of our study. One
significant secondary cause of post-stroke fever
may be the frequent presence of superimposed
illnesses in stroke patients. Regardless the
cause of hyperthermia after an ischemic stroke,
pharmacological antipyretic medicine is advised
as any hyperthermia may worsen the stroke’s
prognosis. The regular application of chemical
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or manual cooling treatment in acute ischemic
stroke is presently not supported by data from
randomised studies. Further study into the
processes that cause hyperthermia and its role
in increasing the severity of stroke damage may
resultin novel and significanttherapeutic methods.
This is the first study on the topic to come from
Pakistan, to our understanding. As a result, it
primarily plays the part of an observational study,
and its conclusions will act as the starting point
for future research on this subject. The average
age of subjects in this study was 60.1+9.5 years.
With a male to female ratio of 1.3:1, there were
45 (42.5%) females and 61 (57.5%) males. The
male to female ratio was found by Saini et al.12
to be 1.3:1, indicating male supremacy. That
is in a survey of 106 cerebral stroke patients,
17 (16%) experienced hyperthermia. Saini et
al.® stated that 15.9% of patients in their study
had acquired hyperthermia. In our study, mean
and S D s for age was recorded as 65.5+7.67,
107 (51.94%) patients were recorded as male
patients, 99 (48.05%) patients were recorded as
female patients. In our study, 15.53%) patients
were recorded with hyperthermia.

150 patients with Hyperthermic Stroke(HS), 150
patients with additional Hyperthermia related
illnesses(HRI), and 150 patients without HRIs were
included, the incidence of acute ischemic stroke
(AIS) was higher in patients with HS compared
to other HRI and control patients (12% vs. 6% vs.
4.67%, p=0.038)."

Only the first 12 hours after the start of symptoms
did patients with hyperthermia have substantially
greater glutamate levels. Body temperature and
the amounts of glutamate (r = 0.52; p=0.0001)
and glycine (r = 0.62; p=0.0001) in the CSF were
linked. Although this impact was reliant on the
glutamate effect, body temperature was strongly
correlated with the severity of a stroke and the
extent of the infarct."

In one study, 46.7% of patients had microalbumin
(MA). On Day 1 and Day 2, 18.3% of patients and
25% of patients, respectively, had hyperthermia.
It was discovered (both P=0.05) that albuminuria
on Day 2 and body temperature on Days 1 and 2

were correlated. In the group of patients who had
both MA and hyperthermia on Day 2, the mortality
was considerably greater (73% vs 10% after 90
days; P=0.0001; and 73% vs 18% after 1 year,
P=0.005).%

There were a total of 106 ischemic stroke patients
included. A total of 17 (16%) ischemic stroke
patients had hyperthermia. When the incidence
of hyperthermia was stratified by age, individuals
younger than 60 years old had a higher rate of
development of the condition (26% vs. 7.1%,
p=0.008)."* According to a research conducted
on Japanese patients, the hyperthermia group’s
final modified Rankin Scale ratings were greater
than those of the non-hyperthermia group. The
non-hyperthermia group had considerably higher
survival rates than the hyperthermia group,
according to the Kaplan-Meier model (hazard
ratio, 5.3; 95% confidence intervals, 1.2-24.8)."*
Patients with a history of hyperthermia at Yalgado
Ouedraogo University Teaching Hospital had a
mortality rate of 39%, with a male to female ratio
of 37.6% to 41.6%."

CONCLUSION

It has been concluded in my study that
hyperthermia in ischemic stroke should be looked
as it has significant impact on the outcome.
Copyright© 17 May, 2023.
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