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Abstract

Background: Stroke is one of the most frequent causes of death and disability worldwide with a significant clinical
and socioeconomic impact. The objectives were to know whether there is a role for dyslipidemia in the occurrence of
ischemic strokeand if there is any difference in the various lipid parameters of the case and control groups.

Aims and Objective: To determine the role of lipid parameters on the occurrence of ischemic stroke and its
comparison with age and sex-matched controls.

Material and Methods: A case-control study was done and a total of 48 patients with acute ischemic stroke were
chosen. An equal 48 controls were included in this study for the comparison of outcome. A serum sample after 8
hours of overnight fasting was taken on the next day of admission for both groups of patients. Total serum
cholesterol, triglycerides, LDL-cholesterol, and HDL-cholesterol were determined, using the enzymatic colorimetric
method.

Results: In 48 ischaemic stroke patients, raised serum total cholesterol was seen in 11, triglyceride in 15 and LDL-
cholesterol in 16 patients. On the other hand, raised serum total cholesterol observed in 10, triglyceride in 12, LDL-
cholesterol in 12 age and sex matched 48 control subjects. Serum HDL-cholesterol was below the normal reference
in 09 cases and 04 controls subjects. On comparison, no statistical significance was found on comparing abnormal
values of both groups for total cholesterol, triglycerides, LDL-C and HDL-C. Also after comparing mean values for
different lipid parameters no significant association observed in our study.

Conclusion: We found that lipid profile values are not associated with an increased risk of ischaemic stroke.
Keywords: Diabetes, Dyslipidemia, Infarct, Ischemia.

Introduction

Stroke is a global health problem. It is one of the
most frequent causes of death and disability
worldwide with an enormous significant clinical
and socioeconomic impact. It is a leading cause of
functional impairments, with approximately 20%
of patients requiring institutional care after 3
months and 15-30% being permanently disabled.”
The WHO has defined stroke or cerebrovascular
disease as a syndrome of rapidly developing

clinical symptoms, with an apparent vascular
cause, of focal or global disturbance of cerebral
function lasting for >24 hours or leading to death.?
On the cellular level, in the ischemic neuron, the
membrane ion-transport system is not able to
function properly due to depletion of ATP.
Impairment of cellular metabolism also disrupts
normal sodium-potassium plasma membrane
pumps, results in an intracellular increase in
sodium, which in turn drags water along with it
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leads to an increase in intracellular water content.
This cellular swelling is referred to as cytotoxic
edema and develops very early in cerebral
ischemia.®

Ischemia also directly results in dysfunction of the
cerebral vasculature, with disruption of the blood-
brain barrier occurring within 4-6 hours post-
infarction. Following the barrier’s breakdown,
proteins and water flood into the extracellular
space resulting in vasogenic edema. This produces
greater levels of brain swelling and mass effects
that peak at 3-5 days and resolve over the next
several weeks with resorption of water and
proteins.*

The incidence and mortality of stroke vary greatly
among different populations Although stroke
mortality has declined to 40-60% within the U.S.
and other developed countries because of strict
blood pressure level control, the burden of stroke
continues to be rising because of a rise within the
olderpopulation®® Likewise, the increased survival
rate in developing nations has led to rising stroke
prevalence in middle-income countries.>® This
might be explained by the fast pace of
urbanization and also the overall increase in the
elderly population because of increased
longevity.®

There are various non-modifiable risk factors such
as age, gender, familial trends, race, and ethnic
groups and modifiable factors such as
hypertension, cardiac disease, diabetes mellitus,
dyslipidemia, smoking, alcohol abuse, sedentary
lifestyle, asymptomatic carotid stenosis, and
TIAs. The traditional risk factors for both
coronary artery disease and stroke are smoking,
diabetes, hypertension, and dyslipidemia.?2 But
unlike in coronary artery disease the evidence for
the role of these risk factors in stroke is less
convincing especially dyslipidemia.’Austin, et
al’® first described the term atherogenic
dyslipidemia. Itsspectrum consists of high LDL-
cholesterol, high triglyceride, and low HDL-
cholesterol.®® Whether dyslipidemia is a risk
factor for stroke is debatable. One of the reasons
why the role of lipids is controversial might be

because most studies club together ischemic and
hemorrhagic stroke. The combination of negative
association with hemorrhagic stroke and positive
association with ischemic stroke might mask the
positive influence when considering stroke as one
entity.*

Despite the controversies, many meta-analyses
estimated that statin therapy results in a 24-29%
reduction in stroke-related mortality especially
ischaemic subtype over a wide range of lipid
values.*? There is an increasing prevalence of
conditions like diabetes, hypertension, obesity,
and dyslipidemia in India. This has also led to an
increase in the burden of coronary artery disease
and cerebrovascular disease.”® This has a major
social impact in a country like India. Hence, we
must have a thorough understanding of the risk
factors for stroke and the ways of preventing the
occurrence of stroke. We conducted this study in
the background of such conflicting information.
The objectives were to know whether there is a
role for dyslipidemia in the occurrence of
ischemic stroke.

Aims and Objectives
To study serum lipid parameter levels in patients
with ischaemic stroke and compare them with age
and sex-matched control to find out any
significant correlation.

Materials and Methods

Study design

We conducted a case-control study over one and
half years (January 2019 to October 2020). The
study was conducted at the department of internal
medicine, GSVM Medical College Kanpur, and
subjects were recruited from Medicine Emergency
and wards. The study was approved by the Ethics
Committee of the institute ETHICS APPROVAL
NUMBER (EC/BMHR/211/0CT/2020, dated
23/10/2020).

Participants

A total of 48 patients with acute ischemic stroke
were chosen in the study. An equal 48 healthy
controls were taken from normal healthy
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individuals attending medicine OPD/SEMI-
EMERGENCY. One case will be taken for each
control for comparison of outcome. Informed
consent subjects with Age >18 years both genders
with ischemic cerebrovascular accident identified
based on clinical as well as laboratory and
radiological evaluation (including CT/MRI)
admitted in our hospital were included in our
study. Subjects with a previous history of
TIA/CVA, on vitamin D and calcium
supplementation, lipid-lowering drugs, CKD,
CLD, DIABETES MELLITUS, patients who
underwent thrombolysis, cardio-embolic stroke
patients were excluded from the study.

Procedure Methodology

All the required details about cases such as
demographic data (age, gender, address,
registration number, etc), clinical presentations
(signs & symptoms), general examination
findings, systemic examination, and Ischemic
stroke findings were carried out. The blood
sample was taken from all patients with acute
stroke during 24 hours of admission to check
serum lipid profile levels, fasting blood sugar,

HbAlc, LFT, KFT, and lipid profile. All patients
underwent a CT scan brain (plain) to establish the
ischemic lesion if patients had a normal CT scan
brain, then ischemic stroke was diagnosed based
on diffusion-weighted MRI.

Statistical Analysis

Data were analyzed using Statistical Package of
Social Sciences (SPSS, version 23.0) software and
Quantitative data were expressed as mean and
standard deviation. Chi-square test was used as a
test of significance. Continuous data were
analyzed using the student's T-test. Intergroup or
intergroup comparisons were done using an
independent sample test for comparison of mean
values. Association between variables was
considered statistically significant if the p-value
was <0.05

Observation and Result

The mean age of the case group was 60.95 + 13.9
years which is comparable [p value = 0.937 (not
significant)] to the mean age of the control group
which was 61.16 + 11.6 years.

Table No -1 Average Ages Between Cases and Controls

Case (n=48) Control (n=48) P value
Mean Age (in years) 60.95 + 13.9 61.16 + 11.6 0.937
Graph No -1
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Table 2 Cases and Controls with Respect to total Cholesterol

Bio Chemical Parameters Case (n=48) Control (n=48) P value
Serum Total Cholesterol (mg/dl) 174.37+51.79 165.16 +47.99 0.369

The mean Total Cholesterol among cases and controls is 174.37+51.79 and 165.16 +47.99 mg/dl,
respectively. This difference was not statistically significant. t = 0.903, df = 94, p value = 0.369 (not
significant)
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Table 3 Cases and Controls with Respect to Triglycerides

Bio Chemical Parameters Case (n=48) Control (n=48) | P value
Serum Triglycerides (mg/dl) 135.10 + 38.02 125.29 + 42.81 0.238

The mean TG among cases and controls is 135.10+38.02 and125.29+42.81mg/dl respectively, this
difference was not statistically significant. t = 1.187, df = 94, p value = 0.238 (not significant)
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Table 4 Cases and Controls with Respect to HDL-C

Bio Chemical Parameters Case (n=48) Control (n=48) P value
Serum HDL-C (mg/dl) 48.50 + 12.26 51.50 £ 10.81 0.196

The mean HDL-C among cases and controls is 48.50 +12.26 and 51.50 +10.81mg/dl, respectively. This
difference was not statistically significant. t = 1.304, df = 94, p value = 0.196 (not significant)
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Table 5 Cases and Controls with Respect to LDL-C

Bio Chemical Parameters Case (n=48) Control (n=48) | P value
Serum LDL-C (mg/dl) 93.25 + 40.92 85.43 £ 34.45 0.314

The mean LDL-C among cases and controls is 93.25+40.92 and 85.43 £34.45 mg/dl, respectively. This
difference was not statistically significant. t = 1.013, df = 94, p value = 0.314 (not significant).
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Table-6 Comparison of abnormal lipid profile in case and control patients (n=96).

cases with abnormal lipid values |

Case (n=48) | Control (n=48) p-value
Serum cholesterol 11 10 0.805
Serum Triglyceride 15 12 0.495
Serum HDL-cholesterol 9 6 0.399
Serum LDL-cholesterol 16 12 0.369

No statistical significance was found on
comparing abnormal serum values of Cholesterol,
Triglyceride, LDL-C, and HDL-C in the case and
control group.

Discussion

Age and Gender Variation in Both Groups

In our study, out of 96 study subjects, 48 subjects
were in the case group with 29 (61%) males and
19 (39%) females. Out of 48 subjects of the
control group, 28 (42%) were males and 20 (58%)
were females. The mean age of the case group was
60.95 + 13.9 years which is comparable to the
mean age of the control group which was 61.16 +
11.6 years. The age group of both groups is
comparable. [p value = 0.937 (not significant)].

Stroke and Lipid Parameters

The mean Total Cholesterol among cases and
controls is 174.37+51.79 and 165.16 +47.99
mg/dl,  respectively  (p-value = 0.369).
Hypercholesteremia is observed in 11 and 10
patients in the case and control group respectively.
No statistically significant difference was found
between both groups. Zhang X, et al** (2003)
have shown that cholesterol, LDL, and
triglyceride are independent risk factors for
ischemic stroke. They observed in their study that
total cholesterol is strongly associated with the
risk of CAD and ischaemic stroke, but not with
hemorrhagic stroke. On the other hand, some
studies showed that serum cholesterol does not
influence the occurrence of stroke as shown by
Lindenstrom E et al* Conflicting results shown
in studies about the correlation between the total
plasma cholesterol of patients and the risk of
stroke. Qizilbash et al*®in a review of 10 studies
examining the relationship between serum total
cholesterol and increase risk of stroke concluded

that there was a significant association however,
other studies were less conclusive.

The mean TG among cases and controls is
135.10+£38.02 and 125.29+42.81mg/dI
respectively, while Hypertriglyceridemia is
observed in 15 and 12 patients in the case and
control group respectively; we observed no
significant association between the two groups(p
value= 0.238). The Association between
concentrations of S.TG and the risk of stroke is
also controversial. Some studies led to negative
results while others showed a positive association
with high S.TG concentrations.” Copenhagen
city Heart Study™ showed a log-linear
association between S.TG concentrations and
ischemic stroke while noassociation was found of
high S.TG concentration as a risk factor for both
types of stroke in this study.

The mean HDL-C among cases and controls is
4850 +12.26 and 5150 +10.81mg/dl,
respectively. while low HDL-C levels (<40mg/dl)
are observed in 9 and 6 patients in the case and
control group respectively. There is no significant
association observed between HDL-C and
ischaemic stroke in the present study as 20% of
patients with ischaemic stroke had below-normal
serum HDL-cholesterol. Serum HDL-C has anti-
atherogenic properties by carrying cholesterol
from peripheral cells to the liver and thus having a
protective effect.26 However, recently it has been
observed that serum HDL-cholesterol levels
decrease significantly at the time of acute
ischaemic stroke and it may be an acute phase
reactant or nascent biomarker of acute stroke
susceptibility.™®

The mean LDL-C among cases and controls is
9325 + 40.92 and 8543 * 34.45 mg/dl,
respectively. While the increased level of LDL-C
(>100 mg/dl) is observed in 15 and 12 patients in
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the case and control group respectively. A positive
relationship between high serum LDL-C and other
levels and the risk of ischaemic stroke has been
seen as well. However, we didn’t observe such a
relation in our study. This difference was not
statistically significant. (p-value = 0.314).

In our patient population, we were not able to
demonstrate any correlation between the case and
the control group regarding any of the lipid
parameters, maybe because the total number of
subjects in our study is very low, moreover, in
subgroup analysis, the numbers further decrease in
our study as compared to the studies which show a
positive correlation. In this study, blood samples
were collected within 24 hours after admission
and there was no follow-up data to indicate the
effect of stress or nutrition on those patients, but
studies have shown that serum cholesterol
measurements within the first 48 hours remain
identical to those after three months.*® This study,
despite its shortcomings, suggests no significant
difference between the values of serum total
cholesterol and serum HDL-C, S.TG, LDL-C in
case and control groups.

We need a large population-based study excluding
other risk factors which itself can cause an
ischemic stroke to establish a proper association
between dyslipidemia and risk of ischemic stroke.
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