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ABSTRACT

Background: Most strokes are ischemic; the type of artery involved can affect the prognosis and clinical symptoms. The risk
factors for stroke include high blood pressure, diabetes, smoking, and elevated cholesterol. It has been demonstrated that lipid
profile levels and the prognosis of stroke are related.

Aim: To determine the frequency of dyslipidemia in ischemic stroke patients based on the location of the infarct.

Study design: Cross-sectional study

Place and duration of study: Department of Medicine, Fauji Foundation Hospital Rawalpindi from 10 August to 10 January
2022.

Methods: Four hundred patients with MRI-proven ischemic stroke were enrolled. The blood samples were obtained, and a lipid
profile was used to determine the lipid abnormalities (dyslipidemia).

Results: Middle cerebral artery involvement was the most frequently observed among the enrolled ischemic stroke patients, i.e.,
54.8%. The overall frequency of dyslipidemia was 92.3%; hypercholesterolemia, hypertriglyceridemia, high LDL, and low HDL
was present in 47.8%, 50.8%, 33.8%, and 93.8%, respectively. All patients with middle cerebral artery involvement had low HDL
levels, 34.25% had high LDL levels, 41.10% had high triglyceride levels, and 54.79% had high cholesterol levels. A significant
effect of age, gender, recurrent stroke, and location of infarct was observed on the frequency of dyslipidemia.

Conclusion: The frequency of dyslipidemia in ischemic stroke patients in Pakistan is relatively high. This emphasized how
important it is to reduce these population-wide modifiable risk factors.
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INTRODUCTION

The leading global cause of death is still cardiovascular disease
(CVD)™. The development of atherosclerotic disease is linked to
increased levels of circulating total cholesterol (TC), low-density
lipoprotein (LDL), non-high-density lipoprotein (non-HDL), and
triglycerides (TG), as well as reduced HDL, in addition to other
well-known risk factors like obesity, smoking, diabetes, and
hypertension®4.  Elevated lipid levels persist throughout
adolescence, raising the CVD risk and, consequently, morbidity
and mortality>. Similar to childhood obesity, adult obesity and
dyslipidemia are both positively correlated®.

According to CDC, 1 in 6 deaths of CVD patients is
contributed by stroke.” A hemorrhagic infarction or an ischemic
may cause a stroke. Ischemic strokes, in which blood flow to the
brain is interrupted, account for around 87% of all strokes®. A study
found that ischemic stroke mortality was twice as high as
hemorrhagic strokes®. Ischemic stroke can impact various brain
arteries, and the type of artery involved can determine the clinical
signs, symptoms, and prognosis. The most common artery
affected is the middle cerebral artery and its territory®.

Ischemic strokes have several different subtypes. According
to studies, there may be varying degrees of correlation between
each subtype and the various risk factors!®. The cause of the
recurrent stroke was the same as that of the initial stroke,
demonstrating the inefficiency of the stroke prevention strategy.
The long-term survival of stroke survivors is significantly impacted
by the stroke's recurrence. Twenty to thirty percent of stroke
patients have recurrent strokes as their underlying condition and
not only have higher morbidity but also show that preventative
therapy has failed™*.

The risk of stroke has been demonstrated to be influenced
by gender and ethnicity, non-modifiable risk factors, as well as
modifiable factors, including hypertension, elevated cholesterol
levels, smoking, and diabetes?®. These elements may also have
an impact on post-stroke results. If the risk factors that led to the
first stroke are not addressed, they could lead to another one. Over
time, Asian populations' average blood cholesterol levels have
progressively risen'?, This implies that the risk of stroke has
increased as well, and severe measures must be taken to mitigate
this increase in risk. It has been demonstrated that lipid profile
levels and the prognosis of stroke are related*. According to
research, dyslipidemia was present in about 15.6% of people who
had ischemic strokes?®; however, a local examination discovered
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that it was 37.1%%. Patients who had ischemic strokes had a
substantially higher rate of dyslipidemia (65.7%), according to
Subburaj et al.}” Due to a lack of a central registry and the
restricted resources in the third world, dyslipidemia is a severely
under-reported cause of stroke in Pakistan, necessitating
laboratory tests to detect the condition.

Given that dyslipidemia is a frequent, modifiable risk factor
for ischemic stroke, we sought to ascertain its frequency among
patients with ischemic stroke.

MATERIALS AND METHODS

This cross-sectional study was conducted at Department of
Medicine, Fauji Foundation Hospital Rawalpindi, Pakistan. The
study duration was five months. With an anticipated prevalence of
dyslipidemia of 39%?2 in ischemic stroke patients, a sample size of
370 was determined. Patients of all age groups with MRI-proven
stroke were included in the study. While smokers and patients who
had an incident of stroke ten days before study initiation were
excluded from the study sample. Also excluded were the patients
with undetermined imaging or in whom the artery involved couldn't
be confirmed.

A total of 400 patients presented with an ischemic stroke
were enrolled. The subject or a close relative completed an
informed. A proforma was used to collect information about the
patient's demographic and clinical characteristics. The patient's
blood was drawn, and a lipid profile was used to determine
whether or not the patient had dyslipidemia in the institution's lab.
Patients with either triglyceride (TG) level <1.69mmol/dl, total
cholesterol (TC) <5.2 mmol/dl, low-density lipoprotein (LDL) <3.36
mmol/dl, and high-density lipoprotein (HDL) >1.55mmol/dl were
considered to have dyslipidemia.

The data was entered and analyzed through SPSS-22.0.
The factors were stratified, and post-stratification Chi-square
analysis was used to determine how categorical variables affected
the frequency of dyslipidemia. While for continuous variables
Independent T-test was used. A p-values <0.05 were regarded as
significant.

RESULTS

Three hundred and sixty one (90.3%) were women. Patients' ages
ranged from 13-81 years with a mean age of 65.64+9.63 years.
Middle cerebral artery involvement was found in 54.8% of patients;
all of these patients had low HDL levels, 34.25% had high LDL
levels, 41.10% had high triglyceride levels, and 54.79% had high
cholesterol levels (Table 1).
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The overall frequency of dyslipidemia was 92.3%;
hypercholesterolemia, hypertriglyceridemia, high LDL, and low
HDL was present in 47.8%, 50.8%, 33.8%, and 93.8%,
respectively (Table 2).

All patients with middle cerebral artery involvement had low
HDL levels, 34.25% had high LDL levels, 41.10% had high
triglyceride levels, and 54.79% had high cholesterol levels.
Moreover, all patients with anterior inferior cerebellar artery
involvement displayed abnormalities in all four lipid parameters
(Fig. 1). There was a significant effect of age (t(33.14) = -4.76;
p<0.01), gender (x2=14.19; p<0.01), recurrent stroke (x2=6.93;
p<0.01), and arteries involved (x2=95.7; p<0.01) on the frequency
of dyslipidemia (Table 3).

Table 1: Baseline characteristics of the patients (n=400)

Variables No. (%)
Gender

Male [ 39 (9.8%)
Female | 361 (90.3%)

Recurrent Stroke

Table 3: Frequency of dyslipidemia and its associated factors

Yes [ 138 (34.5%)
No | 262 (65.5%)
Artery involved
Middle cerebral artery 219 (54.8%)
Posterior cerebral artery 9 (2.3%)
Multiple infarcts 44 (11%)
Lenticulostriate branches 66 (16.5%)
Basilar artery branches 33 (8.3%)
Anterior inferior cerebellar artery 5 (1.3%)
Anterior cerebral artery 10 (2.5%)
Posterior inferior cerebellar artery 14 (3.5%)
Table 2: Lipid profile among patients of ischemic stroke
Variables No. Mean+SD
Hypertriglyceridemia (>1.7 mmol/L) 203(50.8%) 2.79+1.13
Hypercholesterolemia (>5.2 mmol/L) 191(47.8%) 6.38+1.22
High LDL levels (>3.4 mmol/L) 135(33.8%) 4.11+0.744
Low HDL levels (<0.9 mmol/L) 375(93.8%) 1.04+0.27

. Dyslipidemia

Variable Present (n=293) Absent (n=31)

Age (years) 66.29+9.16 57.94+11.73

Gender Male 30 (8.1%) 9 (29%)
Female 339 (91.9%) 22 (71%)

Recurrent stroke Yes 134 (36.35) 4 (12.9%)
No 235 (63.7%) 27 (87.1%)
Middle cerebral artery 198(53.7) 21(67.7)
Posterior cerebral artery 1(0.3) 8(25.8)
Multiple infarcts 43(11.7) 1(3.2)

Artery Involved LenFicqustriate branches 66(17.9) -
Basilar artery branches 33(8.9) -
Anterior inferior cerebellar artery 5(1.4) -
Anterior cerebral artery 9(2.4) 1(3.2)
Posterior inferior cerebellar artery 14(3.8) -

Fig. 1: Lipid profile abnormalities in ischemic strokes involving different parts of the brain
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DISCUSSION

In this study, the prevalence of dyslipidemia in individuals who had
an ischemic stroke was documented. According to WHO estimates
from 2008, Southeast Asia has a 30.3% prevalence of
dyslipidemia®. Our study also revealed that 92.3% of people who
had an ischemic stroke afterward received a diagnosis of
dyslipidemia. The findings were comparable to the existing
literature; a study conducted in Pakistan revealed that 55% of the
study group had dyslipidemia and an ischemic stroke®.

Location affects the prevalence of cerebral artery stenosis.
Asian populations have a substantially higher risk of intracranial
artery stenosis than extracranial artery stenosis. Middle cerebral
artery (MCA) stenosis is thought to be a factor in 30-50% of
ischemic strokes. MCA is the most often afflicted channel?*, which
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is also apparent from the current study outcomes. Additionally,
given the high frequency of progression, symptomatic intracranial
artery stenosis appears to be particularly unstable?.

A significant association between lipid abnormalities and the
outcome of ischemic stroke has been defined, TC >6.22mmol/L
(OR 3.013), TG >2.26 mmol/L (OR 0.883), LDL-C >4.14 mmol/L
(OR 3.157), and HDL-C 1.04 mmol/L (OR 0.482). Furthermore, the
Hosmer-Lemeshow goodness of fit test calibration of the model
revealed no significant discrepancy between the observed and
predicted results.?® Early detection can help lower the prevalence
of ischemic stroke, as dyslipidemia is a significant modifiable risk
factor for this kind of stroke. A meta-analysis has also revealed a
significant correlation between the incidence of dyslipidemia and
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stroke among current and past smokers (odds ratio 1.32 and 1.32,
respectively)?,

Poupore et al?® found raised LDL and higher lipoprotein
levels in ischemic stroke patients. A study on African Americans
found that raised HDL levels helped decrease stroke risk.?®
Consistent with these findings, 33.8% of the ischemic stroke
patients in the present study had high LDL levels, and 93.8% of
patients had low LDL levels, hypertriglyceridemia and
hypercholesterolemia were also common, displaying significant
abnormalities of lipid profile among ischemic stroke patients.

As per the existing literature, hypertension (74.3%),
hyperglycaemia (64%), and dyslipidemia (57.1%) were the
common risk factors for ischemic stroke®. Diabetes and
hypertension are two other conditions known to increase the
chance of having an ischemic stroke and dyslipidemia®’.
Furthermore, smoking history is also considered related to
dyslipidemia, increasing the incidence of stroke. But the frequency
of comorbidities and smoking status wasn't assessed in the
present analysis; hence their contribution cannot be determined.

Also, dyslipidemia is more common in older age patients >65
years (63.2%)%. Consistent with these outcomes, we also found
that the mean age of the patients with dyslipidemia was
significantly higher than those without. Furthermore, more females
were affected with ischemic stroke and presented with a higher
frequency of dyslipidemia than males. Females tend to be at a
greater risk for strokes than men. Factors like the age of menarche
presence of eclampsia are also some factors that influence the
development of stroke among women?. The prevalence of males
and females was 79% and 21%, respectively, as reported by a
local study. Furthermore, they found that the prevalence of
dyslipidemia in men and women was 68.4% and 43.7%,
respectively?,

The study's major limitation is that it was a uni-centered
investigation of a single population. Additionally, multicentre larger
sample size studies are required to assess the prevalence of
dyslipidemia and to further establish the link about brain region
affected. The population data that is currently available for
Pakistan is unreliable. Therefore, this study will benefit the existing
body of knowledge.

CONCLUSION

There was a high frequency of dyslipidemia among ischemic
stroke patients, a modifiable risk factor. Middle cerebral artery was
the most affected territory. Hence early diagnosis and treatment,
specifically among high-risk cases, would lessen the overall
burden of this morbidity among stroke patients. The basic
approach for reducing stroke risk in Pakistan includes modifying
one's lifestyle.
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