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Introduction: Stroke is one of the world’s leading causes of death and
disability. Acute thrombotic stroke accounts for 87% of all stroke cases. The
study of the correlation between high-density lipoprotein (HDL) cholesterol
levels and acute thrombotic stroke is still limited, especially on the relationship
between HDL levels and the degree of functional stroke. Objective: This study
aimed to prove a correlation between HDL cholesterol and the functional scale
measured by the NIHSS (National Institutes of Health Stroke Scale) in acute
thrombotic stroke. Methods: The design study was cross-sectional, with
sampling by consecutive admission based on inclusion and exclusion criteria in
the neurological ward (Seruni A) at Dr.Soetomo General Academic Hospital,
Surabaya. The NIHSS was used to determine the degree of functional scale, and
HDL levels were measured by enzymatic endpoint methods. Results: From the
40 subjects studied, 16 (40%) had normal HDL levels of > 40 mg/dL with an
NIHSS score between 0-10, and 24 (60%) had lower HDL levels of <40 mg/dL
with an NUHSS score between 0-20. There were significant results in this study
(r = 0.391 and p = 0.013). Conclusion: There was a negative correlation
between HDL cholesterol levels and the functional scale measured by the
NIHSS in acute thrombotic stroke patients.
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INTRODUCTION

The World Health Organization (WHO) defines a
stroke as a sudden brain attack caused by a blockage of
blood vessels in a part of the brain. This blockage is
due to fat deposits or artery rupture, causing the flow
of blood supply to stop and symptoms of brain tissue
death to appear.! In general, symptoms include half-
body paralysis, impaired speech, visual disturbances,
and decreased consciousness.”

Stroke is a major health problem and the third
leading cause of death in developed countries after
cardiovascular disease and cancer. Other than being a
cause of death, stroke is also a major cause of
disability.®> A stroke affects almost 795,000 people
worldwide each year. According to statistics, 610,000
patients had their first attack, while the rest had
repeated attacks.” Thrombotic stroke accounts for
approximately 87% of all strokes, while intracerebral
hemorrhage accounts for 10% and subarachnoid
hemorrhage accounts for 3%.*

The ASNA (ASEAN Neurological Association)
conducted a fairly large-scale survey of 28 Indonesian
hospitals. Dyslipidemia, or an imbalance in blood lipid
profile levels, was found to be one of the high-risk
factors for stroke. The impact of dyslipidemia on the
enhancement of stroke risk factors correlates with the
declining rate of high-density lipoprotein (HDL)
cholesterol. A decline in HDL levels may increase the
risk of plague formation and atherosclerosis, resulting
in ischemic stroke due to reduced blood supply to the
brain.> Patricia et al. (2015) discovered that HDL
cholesterol levels are declining in as many as 60% of
75 thrombotic patients at Prof. Dr. RD Kandou General
Academic Hospital.®

A thrombotic stroke is a disease that can cause
disability and even death. The patient's quality of life
and psychology will suffer as a result of the disability.
Stroke can be a serious problem for both patients and
their families. A stroke survivor may be unable to
return to work, communicate with others, or manage
their daily living activities. Stroke can occur at any age,
whether productive or elderly. Stroke has the potential
to disrupt national health development efforts.’

Obesity,  hypertension,  diabetes  mellitus,
smoking, and dyslipidemia (lipid metabolism
disorders) are all risk factors for stroke.?° Dyslipidemia
is a lipid disorder characterized by abnormalities
(increases or decreases) in the lipid fraction in plasma.
The liver produces a lipid substance called cholesterol,
which is detected in the blood.*

Excessive cholesterol in the body can cause
problems, especially in the heart’s and brain’s blood
vessels. Two types of cholesterol, LDL (low-density
lipoprotein) and HDL (high-density lipoprotein), have
an important role in the lipid metabolism associated
with stroke disorders.'* When LDL concentrations in

AKSONA, Volume 3 Number 2, July 2023: 61-66

the blood are excessive, LDL will precipitate and form
clots that clog blood wvessels. HDL cholesterol
functions to clean up LDL cholesterol that sticks to
blood vessels.*?

According to the Framingham research, HDL
cholesterol levels have more potential as a risk
predictor of cardiovascular disease and stroke
compared to LDL levels, but it cannot be explained
with certainty whether low HDL levels are a significant
cause of stroke.™

Currently, there are still a few studies related to
HDL cholesterol levels in acute thrombotic stroke
patients with the functional degree of the NIHSS, in
which theoretically there is a correlation between HDL
cholesterol levels as a predictor of the formation of
atherosclerosis of blood vessels in acute thrombotic
stroke, which can affect the functional degree in
thrombotic stroke sufferers.'®

OBJECTIVE

This study examined and evaluated the correlation
between HDL cholesterol levels and the measured
functional degree on the NIHSS (National Institutes of
Health Stroke Scale) in patients with acute thrombotic
stroke.

METHODS

This study has passed ethical clearance and
received a certificate from the research ethics
committee of Dr. Soetomo General Academic
Hospital, Surabaya. This study used a cross-sectional
design with a consecutive sampling method with acute
thrombotic stroke patients in the neurological ward
(Seruni A) at Dr. Soetomo General Academic Hospital,
Surabaya, who met the inclusion and exclusion criteria
during the period from August to October 2016. The
inclusion criteria were patients with acute thrombotic
stroke with an onset of less than 5 days, first attack
stroke, Glasgow Coma Scale (GCS) 456, and
willingness to participate in the study. Exclusion
criteria were recurrent thrombotic stroke, patients with
sepsis, and impaired cognition.

HDL cholesterol levels were obtained through
blood tests using the enzymatic endpoint method
(colorimetric) with a normal reference value of > 40
mg/dL.*? The nurse took 3 ml of venous blood and then
calculated the HDL level in the clinical pathology
laboratory at Dr. Soetomo General Academic Hospital,
Surabaya. Assessment of the functional degree of
stroke with the NIHSS scale was carried out on the 5th
day of the onset of thrombotic stroke. Mild clinical
severity (score < 5), moderate clinical severity (score
5-15), and severe clinical severity (score > 15).'
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Hypertension if systolic blood pressure is > 140 mmHg
and/or diastolic pressure is > 90 mmHg and/or there is
a history of using antihypertensive drugs.”> The
condition of fasting blood glucose is high when it is >
110 mg/dL.

Statistical analysis was performed using the SPSS
17.0 program. The data that has been collected is tested
for normality using the Shapiro-Wilk test. In the
Shapiro-Wilk test, the data were normally distributed,
and then a parametric test was performed using
Pearson's correlation.*’

RESULTS

The total number of subjects was 40, consisting of
22 men (52.5%) and 18 women (47.5%), of whom 11
were smokers (27.5%) and 29 were non-smokers
(72.5%). The mean age of the subjects was 58.13 *
10.41 years. The average systolic blood pressure was
157.75 £ 24.75 mmHg, and the average diastolic blood
pressure was 88.50 + 11.88 mmHg. There is an average
fasting blood glucose level of 141.08 £ 65.11 mg/dl.
The average HDL cholesterol level was 38.02 + 7.69
mg/dl. The lowest HDL level is 13 mg/dL, and the
highest HDL level is 52 mg/dL. There were 8 male
patients (20%) with normal HDL levels of > 40 mg/dL
and 14 male patients (35%) with HDL levels of < 40
mg/dL. There was a woman (2.5%) with normal HDL
levels, namely > 50 mg/dL, and the remaining 17
women (42.5%) had HDL levels < 50 mg/dL. The
results of the NIHSS examination on the subjects of
this study showed that the mean NIHSS score was 5.92
+ 4.88. There were 17 patients (42.5%) with NIHSS <5
(minor stroke), of whom 10 were male and 7 were
female. There were 21 patients (52.5%) with NIHSS
values between 5-15 (moderate stroke), consisting of
10 male patients and 11 female patients. Patients with
NIHSS values > 15 (severe stroke) were 2 patients
(5%) consisting of 1 male and 1 female. The
characteristics of the research subject data can be seen
in Table 1.

Data analysis revealed a weak negative
correlation between HDL cholesterol levels and the
NIHSS score, with a correlation coefficient (r) of 0.391
and a p-value of 0.013. There were 8 male patients
(20%) who had normal HDL levels of > 40 mg/dL with
an NIHSS score between 0-10 and 14 male patients
(35%) who had HDL levels of < 40 mg/dL with an
NIHSS score between 0-16. There was a female (2.5%)
with normal HDL levels of > 50 mg/dL with an NTHSS
score of 2, and the remaining 17 females (42.5%) had
HDL levels of < 50 mg/dL with an NTHSS between 0—
20. The results of the analysis can be seen in Table 2.

DISCUSSION

Based on the 40 research subjects, 22 men
(52.5%) and 18 women (47.5%) were present. This
finding is consistent with stroke epidemiology data that
suggests men suffer more strokes than women.'®
Stroke increases with age. Stroke incidence increased
from 22% (age 45-55 years) to 32% (age 55-64 years)
and 83% (age 6574 years).!® Our study complements
the findings of Boehme et al. who discovered that men
have a higher risk than women, particularly those over
the age of 65.%°

Based on smoking record data from 40 subjects,
11 (27.5%) of them were smokers, and 29 (72.5%)
were non-smokers. This study matches a previous
study that found smoking behavior to be uncorrelated
with the functional degree of stroke.?* However, some
epidemiological data state that smoking has a
significant impact on the increased risk of stroke and
atherosclerosis.?”?*

Hypertension is a major risk factor for stroke.
Based on clinical data, the mean systolic blood
pressure was 157.75 + 24.75 mmHg, and the mean
diastolic blood pressure was 88.50 + 11.88 mmHg.
From the results of the data analysis, a weak positive
correlation was obtained between systolic blood
pressure and the NIHSS values. From the 40 research
subjects, 11 subjects (27.5%) had prehypertension
(systolic pressure 120-139 mmHg) and 7 subjects
(17.5%) had stage 1 hypertension (systolic pressure
140-159 mmHg). While the remaining 22 subjects
(55%) had stage 2 hypertension (systolic pressure >
160 mmHg). Based on these data, it can be assumed
that hypertension is a significant risk factor for the
incidence of stroke. Several related studies suggest that
the contingency of blood vessels caused by the
accumulation of atherosclerotic plaque on the
endothelial walls of blood vessels might encourage
high blood pressure and worsen stroke results.?*
Hartono et al. supported other related studies by
examining that blood pressure was controlled in the
acute phase (the first to seventh day), and as many as
63.3% experienced clinical improvements as assessed
by the NIHSS scale.”

Hyperglycemia is common during an acute
thrombotic stroke. There were 18 subjects (45%) with
normal fasting blood glucose levels, and the remaining
22 subjects (55%) had high blood glucose levels. The
subjects' average fasting blood glucose was 141.08 +
65.11 mg/dl. The data analysis revealed a very weak
positive correlation between fasting blood glucose
levels and the NIHSS values. This study corresponds
with a study by Chen et al. which stated that high
fasting blood glucose levels can cause brain blood
vessel stiffness and cell death if acidosis occurs as a
result of diabetes mellitus.”> Observational studies
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showed that patients with hyperglycemia on admission
had a worse clinical outcome than patients without
hyperglycemia.?®

Based on the results of HDL cholesterol levels on
40 subjects, it was found that the mean HDL
cholesterol level was 38.02 + 7.69 mg/dl, with the
lowest HDL level being 13 mg/dL and the highest HDL
level being 52 mg/dL. There were 8 male patients
(20%) who had normal HDL levels of >40 mg/dL and
14 male patients (35%) who had HDL levels of < 40
mg/dL. There was a female (2.5%) with a normal HDL
level > 50 mg/dL, and the remaining 17 females
(42.5%) had HDL levels < 50 mg/dL.

There is a difference between normal HDL
cholesterol levels in males and females. The presence
of the female hormone estrogen causes the difference
in HDL levels between male and female subjects.
According to research by Gao et al. based on several
samples analyzed in six countries, women's HDL
levels tend to be higher than men's in the presence of
estrogen. Women with high levels of HDL have a
lower risk of cardiovascular disease and stroke than
men.?’

Several studies state that HDL levels affect the
functional degree of stroke, but these results are still
debatable because there are different research results.
According to Yeh et al. patients with low HDL levels
(< 40mg/dl) had poor clinical results.?® Other research
suggests that patients with low HDL levels have good
clinical results.?® Necrosis from membrane-cell blood
vessel medial arteries may occur in patients with low
HDL cholesterol levels. The endothelium is disrupted
as a result of the necrosis that ensues. Disrupted
endothelium induces swelling and blood vessel
blockage, resulting in an acute to external thrombotic
stroke effect, as measured clinically with the NIHSS
scale.

The mean NIHSS score was 5.92 + 4.88. There
were 17 patients (42.5%) with NIHSS <5 (minor
stroke), with 10 males and 7 females. There were 21
patients (52.5%) with NIHSS scores between 5 to 15
(moderate stroke), consisting of 10 males and 11
females. Patients with NIHSS scores > 15 (severe
stroke) were 2 patients (5%) consisting of 1 male and
1 female. Based on this study, the mean research
subjects suffered a moderate to severe stroke. The
NIHSS can be used for acute stroke management,
screening, and assessment for monitoring. The NIHSS
has demonstrated validity and reliability for assessing
long-term results.*

The Pearson correlation test revealed a weak
negative correlation between HDL cholesterol levels
and the NIHSS functional degree, with a correlation
coefficient (r) of 0.391 and statistical significance with
p = 0.013. This demonstrates that the higher the level
of HDL cholesterol, the lower the NIHSS score, and
vice versa. This can be interpreted as meaning that the
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higher the level of HDL cholesterol in the blood of
patients with acute thrombotic stroke, the less severe
the stroke, and vice versa. Several related studies have
validated the hypothesis that low serum HDL levels are
closely related to stroke severity.?® Aside from the
study by Yeh PS et al. another report by Putaala et al.
found that low HDL levels were correlated with high
NIHSS scores.* Tanimoto et al. found that plasma
HDL levels did not correlate with the general degree of
stroke severity; however, high HDL levels may lessen
the risk of stroke severity in subjects under the age of
50.%

The advantage of our study is that there are few
publications regarding the correlation between HDL
cholesterol levels and the functional degree of NIHSS
in patients with thrombotic stroke, so this research will
contribute to strengthening the related research
hypothesis. The limitation of this research is the
existence of a correlation between two variables in the
form of a correlation, which has a weakness due to
other factors such as the patient's education level,
which might influence the results of the research. The
sample is too small and not evenly distributed. This
research is based on data collected in the hospital, so
the conclusions cannot be drawn absolutely.

CONCLUSION

There was a negative correlation between plasma
HDL cholesterol level and the measured functional
degree on the NIHSS scale in patients with acute
thrombotic stroke. The lower level of plasma HDL
cholesterol is related to the higher NIHSS score or the
heavier level of stroke severity.
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TABLES AND FIGURES

Table 1. Basic characteristics of research subjects

Variable Score Range
Age 58.13 £ 10.41 40-81
Gender Male (percentage) 52.5 -
Gender of women (percentage) 47.5 -
Hypertension (percentage) 72.5 140-200
Systolic Blood Pressure (mmHQ) 157.75 £ 24.75 120-200
Diastolic Blood Pressure (mmHg) 88.50 £ 11.88 70-110
Fasting Blood Glucose (percentage) 141.08 + 65.11 64-325
Smoking (percentage) 27.5 -
Non Smoking (percentage) 725 -
HDL values mg/dL 38.02 + 7.69 13-52
NIHSS score 5.92 + 4.88 0-20
Table 2 HDL level with NIHSS Score

Gender Total Respondent  HDL Level NIHSS Score

Male 8 >40 0-10

Male 14 <40 0-16

Female 1 >40 2

Female 17 <40 0-20




