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Abstract

Background: Stroke is a major public health problem worldwide. Dyslipidemia is a significant risk factor for ischemic
stroke, but its prevalence and characteristics in this population remain understudied. Therefore, this study aims to
investigate the prevalence and patterns of dyslipidemia among individuals diagnosed with ischemic stroke in a tertiary
care center in South-South Nigeria.

Materials and Method: This is a retrospective hospital-based study on Ischaemic stroke patients admitted to
GoodHeart Medical Consultant Hospital, Port- Harcourt, Rivers state, Nigeria, from July 2022 to June 2023.

Results: The study comprised 33 subjects consisting of 18(54.5%) males and 15(45.5%) females. The mean age of the
total population was 62.6 + 12.49. The most prevalent age group was elderly (>61 years) 20 (60.6%). The females were
older than the males with a mean age of 64.1 + 2.50 and 61.3 * 12.69 respectively. The overall prevalence of
dyslipidaemia was 97%, whereas the most common form of dyslipidaemia was reduced HDL (57.6%). There was no
significant difference in dyslipidaemia among male and female stroke patients, nevertheless 63.6% of the males had
dyslipidaemia.

Conclusion: Dyslipidaemia was common in the overall study population particularly reduced HDL and elevated LDL.
The study revealed no statistically significant difference between gender and dyslipidaemia in stroke patients,
nevertheless dyslipidaemia was more in the male stroke patients than females. Hence, prevention of dyslipidaemia as
well as other risk factors is key to reducing the burden of stroke in our country.
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1. Introduction

Stroke is a severe neurological disorder that may arise when the blood supply to the brain is disrupted either by a
blockage of a blood vessel (ischemic stroke) or by a rupture or leakage of a blood vessel (hemorrhagic stroke)(1).
Approximately 88% of strokes are ischemic, while the remaining 12% consist of hemorrhagic strokes, which can be
further classified as either subarachnoid (9%) or intracerebral (3%). These subtypes may vary depending on the
demographics of the population.

Stroke is the second-leading cause of death worldwide (5,6) with approximately 25.7 million individuals having
survived a stroke globally(4). Itis the leading cause of long-term disability in the world, leaving as many as one in every
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six survivors permanently disabled (7). In Nigeria, it is the seventh leading cause of death(8) with hospitalization rates
ranging from 0.9% to 4.0%, neurological admissions varying between 0.5% and 45%, and emergency medical
admissions accounting for 3.7%(7). It also constitutes considerable burden of disability to both patients and their
relatives(9).

About 80% of stroke occurrences can be reduced by lifestyle modifications (9). Identification of modifiable lifestyle
and risk factors remains crucial for stroke prevention and management (10). Modifiable risk factors that predispose an
individual to stroke include dyslipidaemia, hypertension, obesity, atrial fibrillation, diabetes mellitus (DM), smoking,
physical inactivity and carotid stenosis (7). Dyslipidemia is a significant modifiable risk factor for stroke (10,11)
characterized by abnormal levels of lipids or lipoproteins in the blood, including elevated total cholesterol (TC), elevated
low density lipoprotein cholesterol (LDL-C), elevated triglycerides (TG) and reduced high density lipoprotein
cholesterol (HDL-C) (7,12).

Dyslipidaemia, especially elevated levels of LDL poses a significant risk factor for stroke by promoting the development
of atherosclerosis in both extracranial and intracranial blood vessels. It leads to ischemic stroke as a result of thrombus,
embolism, or conditions that result in low systemic perfusion pressures within cerebral vessels. Additionally,
dyslipidemia can compromise the integrity of small blood vessels, increasing the likelihood of aneurysms and
spontaneous cerebral or non-traumatic hemorrhage (1,7,13,14). Hence lowering LDL levels to target, can significantly
reduce the risk of cerebral infarction and stroke (7).

The frequency of stroke is on the rise in Nigeria and prompt diagnosis of dyslipidemia as a modifiable risk factor for
ischemic stroke is essential for prevention and management of stroke. Therefore, this study aims to evaluate the
prevalence and patterns of dyslipidemia by gender among patients with ischemic stroke in a tertiary care center in Port
Harcourt, Nigeria.

2. Materials and method

This was a retrospective hospital-based investigation carried out on ischemic stroke patients admitted in GoodHeart
Medical Consultant Hospital, a private medical facility in Port Harcourt, Nigeria.

2.1. Patient selection

The study population comprised July 2022 to June 2023 hospital records of Ischaemic stroke patients at least 38 years
and above, registered with the Cardiology unit of the Hospital. Patient’s information was retrieved from the hospital’s
electronic medical records and evaluated.

2.1.1.  Inclusion criteria:

e Patients with a diagnosis of ischaemic stroke confirmed using a computed tomography (CT) scan.
e Patients with a record of fasting lipid profile within 48 hours.
e Patients not on lipid lowering drugs.

2.1.2.  Exclusion criteria

Patients who did not meet the above criteria were excluded.
A total of 33 subjects satisfied the requirements and were enlisted in the study.

2.2, Sample collection and analysis

The records of the investigations were extracted from the Electronic Medical Records (EMR) and analyzed.
5ml overnight fasting blood samples were collected into a lithium heparin vacutainer, it was spun at 3000 Rpm for 5
minutes, the plasma was separated and analyzed following standard operating procedures (SOPs) by laboratory

professionals.

Plasma lipids were determined using commercially available kits (Agappe and Spectrum Diagnostics). All optical density
measurements were made using (EMPEROR) EMP - 168 semi-auto analyzer at 546 nm.

TC was determined using colorimetric enzymatic endpoint cholesterol oxidase/ peroxidase (CHOD-PAP) method, TG by
enzymatic glycerol phosphate oxidase/peroxidase (GPO-PAP) method. HDL was determined after precipitation of LDL
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and VLDL from plasma, by direct enzymatic end point method. LDL was calculated using the following formula; TG/2.2
+HDL - TC

Dyslipidemia was characterized as elevated levels of total cholesterol (TC) exceeding 200mg/dl (>5.2 mmol/L), elevated
low-density lipoprotein cholesterol (LDL-C) exceeding 129mg/dl (>3.38 mmol/L), reduced levels of high-density
lipoprotein cholesterol (HDL-C) below 40mg/dl (<1.0 mmol/L), and triglycerides (TG) equal to or greater than
150mg/dl (21.7 mmol/L) based on the Adult Treatment Panel III (ATP III) guidelines (21).

2.3. Statistical analysis

Data entry and analysis was done using EXCEL version 16 and STATA version 15.0. Quantitative variables were
expressed as means and standard deviations. Qualitative variables were expressed as percentages. The chi-square test
where applicable was used in comparing proportions, while Independent Sample t-test was used to compare means
between the groups. A p-value of <0.05 was considered significant.

3. Result

The study comprised 33 subjects consisting of 18(54.5%) males and 15(45.5%) females. The mean age of the total
population was 62.6 + 12.49. The most prevalent age group was elderly (>61 years) 20 (60.6%), followed by middle age
(41-60 years) 12 (36.4%), lastly young adults (30-40years) 1 (3.0%). The minimum age was 38 while the maximum age
was 87. The females were found to be older than the males with a mean age of 64.1 + 2.50 vs 61.3 + 12.69 (Table 1).

In the total population, the overall prevalence of dyslipidaemia was 97%, the pattern of dyslipidaemia was found to be
elevated HDL (57.6%) as the most common form of dyslipidaemia followed by elevated LDL (21.2%), elevated TC and
TG were the least common with equal prevalence of 9.1% .

There was no statistically significant difference in dyslipidaemia between male and female stroke patients, nevertheless
63.6% of the males and 33.3% of the females had dyslipidaemia. The pattern of dyslipidaemia differed in males and
females. Males had reduced HDL (36.3%) as the most common form, followed by elevated LDL (15.2%) , elevated TC
(9.1%) and elevated TG (3.0%). The pattern of dyslipidaemia in females was elevated HDL (21.1%) as the most common
form, elevated LDL (6.1%) and elevated TG (6.1%) were the second most common with equal occurrence whereas
elevated TC was not found in any female. (Table 2).

Table 1 Baseline characteristics of the study population

Variables Frequency N=33 | Percentage%
Gender:

Male 18 54.5
Female 15 45.5
Mean age (SD) 62.6 £12.49

Male 61.3+12.69

Female 64.1 +£12.50

Age group:

30-40(Young adults) | 1 3
41-60 (Middle age) 12 36.4
>61 (Elderly) 20 60.6

Key: SD ; Standard deviation. All values are expressed as percentages and Mean + Standard deviation
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Table 2 Prevalence of dyslipidaemia among male and female ischaemic stroke patients

Parameters Male Female | Total P-value
N=18 N=15 N=33
TC >5.2mmol/L N (%) 3(9.1) 0(0) 3(9.1) 0.097

HDL <1mmol/L N (%) | 12(36.3) | 7(21.1) | 19(57.6) | 0.247
LDL >3.3mmol/LN (%) | 5(15.2) |2(6.1) |7(21.2) | 0312

TG >1.7mmol/LN (%) | 1(3.0) |2(6.1) |3(9.1) | 0.439

TOTAL 21(63.6) | 11(33.3) | 32(97)
Key: TC; total cholesterol, HDL; high density lipoprotein, LDL; low density lipoprotein and TG; triglycerides, N; number of subjects

4. Discussion

The prevalence of dyslipidaemia is high in the study population with a higher occurrence observed among males
compared to females. This trend may be attributed to the perception that males tend to prioritize their health less than
females, leading to infrequent checkups to avoid being perceived as vulnerable. Consequently, abnormalities often go
undetected until they escalate to critical levels. Moreover, a significant number of men opt for poorly prepared meals,
considering it burdensome to prepare food themselves, hence relying on dining out as an alternative.

Among the study population, reduced HDL was the most prevalent form of dyslipidemia. This trend may be attributed
to the limited intake of fresh fruits and vegetables in this region, alongside a high consumption of foods rich in saturated
fats and trans fats.

There were more male than female Stroke patients in our study, this is similar to studies done in Abuja, Uyo, and
Pakistan (4,7,13). The high incidence of stroke in males than females could be due to factors like smoking (14) and
alcohol intake as researches have shown that men are more inclined to smoke than women, (16) and smoking adversely
affects serum lipid metabolism, elevating LDL levels while reducing HDL levels. Moreover, the presence of nicotine and
oxygen free radicals in tobacco aggravates vascular endothelial dysfunction, atherosclerosis and hypercoagulability
thereby increasing the risk of thromboembolism and stroke occurrence(17,18). Additionally, men exhibit a higher
likelihood of excessive alcohol intake, which can elevate blood pressure and consequently increase stroke
susceptibility(19). Furthermore, excessive alcohol consumption contributes to increased triglyceride levels, a type of
blood fat that can harden the arteries (18).

Majority of the study population were 61 years and above, this differs from a study that reported more persons to be
within the age range of 50- 59 years (15). Stroke is considered to be a disease of older people and comes up with
dementia further contributing to its morbidity, this calls for stroke control in the elderly to help improve their quality
of life. Age related cerebral micro- and macro-circulatory changes are associated with older stroke patients. These
changes are presumably mediated by endothelial dysfunction, impaired cerebral autoregulation and impaired
neurovascular coupling. Endothelial dysfunction promotes neuro-inflammation, impaired cerebral autoregulation may
lead to microvascular injury, and impaired neurovascular coupling fosters a decline in cortical function (20).

The males in the study were younger and had a higher prevalence of dyslipidaemia than the females. Men have been
found to have a higher risk for stroke at a younger age and middle age than females, and generally have a short life
expectancy than women, so men are usually younger when they have strokes and therefore have a higher rate of survival
as compared to females(20).

In our study, we observed that dyslipidemia was seen in 97% of the stroke patients. Similarly, a study done in Nigeria
showed an incidence of dyslipidemia at 92.30% (7) which is slightly lower as compared to our study. The high
dominance of dyslipidemia could be due to the sedentary lifestyle, dietary habits and rapid urbanization in Nigeria.
These finding is higher than reports from other parts of the world, with some differences. In Nepal, South Asia, it was
found to be 80% (4), and 77.2% (21). These differences in the prevalence of dyslipidaemia may be attributed to the
differences in genetic pattern, cultures, lifestyle and dietary habits.

The pattern of dyslipidaemia seen in the overall study population featured reduced HDL as the most common form of
dyslipidaemia, followed by elevated LDL, elevated TC and TG were the least common forms with equal occurrence. This
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is in contrast to a Another study in Ethiopia reported elevated LDL and TC as the most common forms of dyslipidaemia.
(1) Another study in Nepal reported elevated TG as the most common form (4).

Elevated TC, reduced HDL, elevated LDL were higher in males than females except for elevated TG which was more in
females than males. This is similar to a study done in Nepal that reported the same trend(4).

The high prevalence of reduced HDL in the overall stroke population agrees with previous studies which established
that HDL is inversely proportional to stroke risk(22). The inverse relationship between serum HDL and stroke risk has
strengthened in light of earlier epidemiological studies done. Large cohort studies done included the Honolulu heart
program (23), the Atherosclerosis Risk in Communities (ARIC) study (24) and Oyabe study (25). Although using
different HDL levels in comparison, the Honolulu Heart program and Oyabe study demonstrated a significant inverse
association while ARIC study demonstrated non-significant trends toward an inverse relationship of serum HDL and
ischemic stroke risk. The populations studied included middle-aged and elderly men and women from America, Hawaii,
and Japan. When taken together it seems clear that higher baseline levels of serum HDL lowers the risk of subsequent
ischemic stroke while reduced levels of HDL increases the risk of ischaemic stroke (26).

The beneficial effect of HDL is largely attributable to its key role in reverse cholesterol transport, whereby excess
cholesterol in the peripheral tissues is transported to the liver, reducing the atherosclerotic burden. HDL also has
pleiotropic properties, such as anti-inflammatory, anti-oxidative, and vasodilatory properties, which may contribute in
reducing the incidence of ischaemic stroke (27). It has been demonstrated that individuals with ischemic stroke have
higher LDL levels (29) this make them more sensitive to lipid peroxidation, and the products of lipid peroxidation are
significantly linked to the risk of ischemic stroke (30).

Elevated TC was not found in any of the female stroke patient, this is in contrast with a study which reported TC as the
strongest predictor of stroke in women (29). Elevated TC levels are linked to coagulation disorders and fibrinolysis,
both of which are linked to ischemic stroke(28).

Elevated TG leads to ischemic stroke through its contribution to atherosclerosis and thrombosis. It contributes to
atherosclerosis through its association with elevated C-reactive protein, fibrinogen levels, and circulating adhesion
molecules; formation of oxidative stress due to lipid-derived free radicals; and causing endothelial dysfunction. The
thrombosis effect is caused by changes in the coagulation system and increased plasma viscosity (29,30).

5. Conclusion and Recommendation

Dyslipidaemia was common in the overall study population particularly reduced HDL and elevated LDL. Dyslipidemia
is a modifiable risk factor for stroke that should be treated in patients who are at high risk. Timely diagnosis and
management in the general population can significantly alleviate the burden of this morbid condition, particularly
among those at higher risk. Implementing Lifestyle modification and prescription of lipid-lowering drugs as primary
stroke prevention measures may effectively reduce the incidence of Stroke. Additionally, more extensive studies are
required to assess the prevalence of dyslipidemia in this region so that resources can be allocated appropriately for
sensitization programmers.
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