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Background: In recent years, dyslipidemia has become a contentious risk factor for ischemic stroke. Statins are a well-established secondary 

preventive measure for stroke, nevertheless. The contradictory result that lower mortality following a stroke is associated with greater serum 

TC levels has also been highlighted by several research. However, a number of investigations were unable to show that elevated TC levels in 

stroke patients had such a positive predictive impact. The objective is to assess how blood cholesterol levels affect stroke severity as determined 

by infarct volume. Material and Methods: Between 2023 and 2025, this prospective observational study was carried out at the GEMS Hospital 

in Srikakulam, India. Results: The study included 100 consecutive patients, 64 (64.0%) of whom were men. Thirty-five (35.0%) of the patients 

had hypercholesterolemia. When serum cholesterol levels and infarct volume were compared using MRI, 27 patients (37.5%) with modest 

stroke severity (infarct volume ≤70 ml) had hypercholesterolemia, but the majority (62.5.8%) did not. In the major stroke group (infarct volume 

≥70 ml), hypercholesterolemia   was present in 28.6% of patients compared to those without (71.4%). Although the results suggested that 

hypercholesterolemia was more common in patients with higher stroke severity, the association was not statistically significant (P > 0.05). 

Conclusion: The severity of the stroke as determined by the infarct volume was shown to be inversely correlated with serum cholesterol levels. 
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INTRODUCTION 
 

Neurological impairments and incapacity brought on by 

strokes place a significant strain on healthcare systems.[1] 

Lipids, particularly cholesterol, play a complex role in the 

pathophysiology of cerebrovascular disease. A well-known 

risk factor for atherosclerosis and cardiovascular disease, 

elevated low-density lipoprotein cholesterol (LDL-C) causes 

carotid and cerebral atherosclerotic plaques to form.[2] These 

plaques predispose to thromboembolic events, thereby 

contributing to ischemic stroke risk. Conversely, by 

enhancing endothelial function, lowering vascular 

inflammation, and encouraging reverse cholesterol transfer, 

high-density lipoprotein cholesterol (HDL-C) provides 

beneficial vascular benefits.[2] Recently, there has been much 

debate regarding dyslipidemia as a risk factor for ischemic 

stroke.[3-6] Nonetheless, statin use for secondary stroke 

prevention is well-established and supported by prior 

research. The contradictory finding that greater serum TC 

levels are associated with decreased stroke mortality has also 

been highlighted by a number of studies.[7,8] However, a 

number of studies were unable to show that elevated TC 

levels in stroke patients had such a positive predictive 

impact.[8,9] Heterogeneity both within and between study 

populations may help to explain these contradictory 

results.[10,11] Since cholesterol may have distinct effects on 

ischemic stroke and hemorrhagic stroke,[12] it is important to 

assess the results in a more homogeneous sample (e.g. those 

with first-time ischemic stroke). 

Aims and objectives 

This study's main objective is to assess how blood cholesterol 

levels affect the infarct volume, a measure of stroke severity. 

 

MATERIALS AND METHODS 

This comparative prospective observational study was carried 

out in GEMS & Hospital Srikakulam, Andhra Pradesh between 

2023 and 2025. Ethics approval is obtained on 10th April 2026, 

03/IEC/GEMS&H/2026. Study includes 100 patients aged > 18 

years admitted within 24 hours of onset of acute ischemic stroke 

as confirmed by imaging. Pregnant and lactating women were 

excluded from study.  

The WHO's definition of stroke was used to define the cases. 

Baseline demographic details including age, sex, residence and 

occupation along with clinical history such as risk factors, 

comorbidities, prior medication use, and family history of stroke 

or dyslipidaemia, were recorded using a structured proforma. The 

JNC 8 recommendations were used to determine whether a 

person had a history of hypertension, was taking antihypertensive 

medication, had diabetes, had a history of smoking, or had 

consumed hazardous amounts of alcohol. If there were signs of 
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cardiac disease in the history or on the EKG or 

echocardiography, it was taken into consideration. 

Laboratory tests were collected, including blood glucose, 

liver function tests, renal function tests, and a fasting lipid 

profile (total cholesterol, LDL, HDL, and triglycerides). 

A CT scan and an MRI of the brain were performed on each 

of the study's participants. Infarct volume was calculated by 

using 3D slicer tool. The volume of <70 ml was considered 

as small and ≥70 ml considered as large stroke. The National 

Cholesterol Education Program (NCEP) Adult Treatment 

Panel III (ATP III) defined hyperlipidemia as total 

cholesterol ≥ 200 mg/dL, LDL-C ≥ 130 mg/dL, HDL-C < 40 

mg/dL in males and < 50 mg/dL in women, or triglycerides 

> 150 mg/dL. 

Statistical Analysis: Data from the questionnaires was 

entered in MS Excel 2016 and analysed using SPSS software 

version 20.  

For quantitative variables, comparisons between two groups 

were made using the unpaired t-test (Independent samples t-test). 

The Chi-square test or Fisher's exact test, if applicable, were used 

for bivariate analysis of qualitative variables. A statistically 

significant p-value was defined as less than 0.05. 
 

RESULTS 

We included 100 consecutive patients admitted to the ward and 

ICU who fulfilled the inclusion criteria. There were 64(64%) 

males and 36 (36%) females. Most of our patients belonged to 

the age group of 50-79 years. Hypertension was present in 62 

(62%) followed by hypercholesterolemia (35%), smoking (34%), 

and diabetes (29%) which also contributed significantly as major 

risk determinants. A history of alcohol consumption was noted 

in 28% of the participants, while coronary artery disease was the 

least common associated risk factor seen in 15% of the cases. 

[Table 1] 

 

Table 1: Demographics and comorbidities 

 No Percentage 

AGE < 60 58 58.0 

≥ 60 42 42.0 

MALE 64 64.0 

FEMALE 36 36.0 

HTN 62 62.0 

DM 29 29.0 

SMOKING 34 34.0 

ALCOHOL 28 28.0 

HYPERCHOLESTEROLEMIA 35 35.0 

CARDIAC COMORBIDIES 15 15.0 

 

Infarct volume on MRI of ≥70 ml, considered as a large 

volume was seen in 28 (28.0%) patients. In the remaining 72 

(72.0%) patients, a small infarct volume < 70 ml was seen. 

Among patients with minor stroke severity (infarct volume ≤ 

70 ml), hypercholesterolemia was seen in 27(37.5 %), while 

the majority (62.5.8%) did not have it. In the major stroke 

group (infarct volume ≥70 ml), hypercholesterolemia was 

present in 28.6% of patients compared to those without 

(71.4%) 

Although the results suggested that hyperlipidaemia was 

more common in patients with higher stroke severity, the 

association was not statistically significant (P > 0.05).  

[Table 2]. 

 

Table 2: Correlation between Hyperlipidaemia and Stroke Severity 

Infarct volume Hypercholesterolemia Total 

YES NO 

≤ 70 ML 27(37.5 %) 45(62.5%) 72(72%) 

≥ 70 ML 8 (28.6 %) 20(71.4%) 28(28%) 

TOTAL 35(35%) 65(65%) 100(100%) 

CHI SQUARE =   0.706                                      P VALUE=0.40 

 

DISCUSSION 

In this study, by comparing the mean cholesterol levels with 

the infarct volume, we have assessed the relationship 

between serum cholesterol levels and the severity of stroke. 

Of the 100 patients who were admitted with acute ischemic 

stroke, 64% were men, and the majority were between the 

ages of 50 and 70. Hypertension was present in 52% of 

patients followed by hypercholesterolemia (35%), smoking 

(34%), and diabetes (29%). A history of alcohol consumption 

was noted in 28% of the participants, while coronary artery 

disease was the least common associated risk factor seen in 

15% of the cases. 

Serum cholesterol level and stroke: In the present study, 

the majority of patients had a small infarct volume (<70 ml) 

comprising 72% of the study population, whereas large infarcts 

(≥70 ml) were observed in 28%. This distribution highlights that 

smaller infarcts were more common in the study population, 

though a significant proportion still presented with large-volume 

strokes. 

Though hyperlipidemia is a known prevalent risk factor for 

stroke, many trials and studies have failed to show strong 

association between the two. Previously published studies have 

given controversial report on how hypercholesterolemia affects 

stroke and post stroke outcomes.[13,14] In an earlier study it was 

reported that elevated levels of cholesterol (>200mg/dl) were 

associated with increase in incidence of stroke.[15] Also, in 

clinical trials and registries, it was noted that up to 60% of stroke 

patients had increased level of cholesterol.[16] This result is 
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comparable with our study. However, there was no 

correlation between the incidence of stroke and cholesterol 

levels in the Framingham cohort.[17] Some studies have even 

reported a protective effect of hyperlipidemia in stroke 

patients by reducing mortality rates.[18,19] In a study 

conducted by Iso et al,[20] the serum cholesterol levels under 

4.14 mmol/L (80 mg/dl) were associated with increased risk 

of fatal intracranial hemorrhage, whereas the levels above 

7.23 mmol/L (279.5 mg/dl) increased the risk of death from 

ischemic stroke. 

Here, we assessed the infarct volume and compared it to the 

amount of serum cholesterol. Higher infarct volumes were 

associated with lower mean cholesterol levels, and vice 

versa. Our study finding is consistent with the study done by 

Olsen et al,[21] where 513 patients were evaluated for serum 

cholesterol levels and severity of stroke measure based on 

Scandinavian Stroke Scale. This study demonstrated that the 

development of a small stroke was favored by increased 

cholesterol levels. Higher cholesterol levels were found to be 

a contributing factor in the development of small-vessel 

disease, which in turn led to a less severe stroke and hence a 

reduced death rate. Our study findings are also consistent 

with Sridharan P et al,[22] who also evaluated infarct volume 

in relation to serum cholesterol levels. In their study, patients 

with larger infarcts (>70 ml) had a mean cholesterol level of 

218.7 mg/dL, while those with smaller infarcts (<70 ml) 

showed slightly higher cholesterol values (223.8 mg/dL). 

Their study similarly demonstrated that smaller infarcts 

predominated, which parallels the 72% smaller infarcts 

observed in the present study. 

The majority of research on cholesterol and stroke in the 

literature has assessed the effect of hyperlipidemia on long-

term mortality and stroke incidence. However, crucial 

elements including the initial lesions' location, size, and kind 

of stroke are not routinely assessed. 

 

CONCLUSION 

This study highlights that acute ischemic stroke 

predominantly affects individuals in the late middle to 

elderly age groups, has a pronounced male predominance and 

a high prevalence of vascular risk factors such diabetes, 

smoking, dyslipidemia, and hypertension. In this 

investigation, we discovered an inverse relationship between 

the severity of the stroke and blood cholesterol levels. 

Clinicians should incorporate lipid indicators into total risk 

classification and be cognizant of the prognostic implications 

of lipid burden. 

Limitation: This is a prospective, single-centre study. There 

are limited number of subjects in this study. We have looked 

into the infarct volume; however, we have not classified 

different subtype of stroke in this study. 
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