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ABSTRACT 
 

Stroke is leading cause of death worldwide. Dyslipidemia is one of the important risk factor in patients with 
coronary heart disease. To study the association of dyslipidemia with stroke. Study design- Retrospective cross-sectional 
descriptive study Method of collection of data- A hundred patients between 21 to 95 years of age ,with first ever stroke, 
during a 18-months period were included in the study. History and physical examination details were collected from 
patient records. Laboratory investigations were also obtained .Data Analysis- Data collected was analysed by frequency, 
mean, standard deviation and chi-square test.  The lipid profile of the study sample was analysed according to the ATP III 
classification for identification of dyslipidemia. The findings revealed that 67% of the patients had dyslipidemia . 28% had 
high total cholesterol, 14% had high triglycerides and only 6% had high LDL. However, 47% of the patients showed low HDL 
levels. This study showed an association of 67% between dyslipidemia and stroke.These findings are consistent with other 
similar studies done in Bahrain, Manhattan and Pakistan . They show a definite relationship between dyslipidemia and 
stroke. The occurrence of the underlying co-morbities of hypertension and diabetes also corroborated with the above 
mentioned studies. Most of the the patients were having Low LDL  level (47%) which is a risk factor for stroke. 
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INTRODUCTION 
 

Stroke is defined as rapid onset of focal neurological deficit, resulting from diseases of the cerebral 
vasculature and its contents. The term Transient Ischemic Attacks’ (TIA) implies complete recovery of such a 
deficit within 24 hours. Cerebral or subarachnoid haemorrhage is consequent to rupture through some 
acquired or inherent weakness of the vessel wall. [1] 
 

In India, where ischemic stroke accounts for 80% of all strokes, 10% to15% of strokes occur in people 
younger than 40 years and are mostly related to intracranial atherosclerosis. Atherosclerosis involving the 
large intracranial vessels causes about 8 percent of ischemic strokes.[2,3] According to Indian council of 
Medical research there were 990, 985 case of stroke in India. [4] The national commission of macro-economics 
and health has estimated that there will be 1.67 million stroke cases in India by 2015.[5] Stroke is also a 
leading cause of morbidly with 20% of survivors requiring institutional cater after 3 months and 15-
30%remaining permanently disabled.[6] 
 

Ischemic strokes are classified by the underlying cause of the vascular occlusion. One of three main 
processes is usually operative: (i) atherosclerosis with superimposed thrombosis affecting large cerebral or 
extracerebral blood vessels, (ii) cerebral embolism, and (iii) occlusion of small cerebral vessels within the 
parenchyma of the brain.[7] 
 

Older age, family history of thrombotic stroke, diabetes mellitus, hypertension, tobacco smoking, 
abnormal blood cholesterol [particularly, low High-Density Lipoprotein (HDL) and/or high Low-Density 
Lipoprotein (LDL)], and other factors are either proven or probable risk factors for ischemic stroke, largely by 
their link to atherosclerosis. 

 
Identification and control of modifiable risk factors is the best strategy to reduce the burden of 

stroke, and the total number of strokes could be reduced substantially by these means.[8] 
 

Dyslipidemia is a primary major risk factor for Coronary Artery Disease (CAD) and ischemic stroke. It 
causes insulin resistance which results in increased levels of plasma triglycerides and Low-Density Lipoprotein 
Cholesterol (LDL-C) and a decreased concentration of HDL-C, as an important risk factor for peripheral vascular 
disease, [9] stroke, and CAD. Serum HDLcholesterol has anti-atherogenic properties with ability to trigger the 
flux of cholesterol from peripheral cells to the liver and thus having a protective effect.[1O,11] 
 

MATERIALS AND METHODS 
 
Source of data:  
 

A detailed history and physical examination details were collected from patient records in the hospital 
medical record department. Laboratory investigations (fasting lipid profile) were also obtained from the 
records.  
 
Method of Collection of Data: A total of hundred patient records were accessed from the medical records 
department in krishna medical college, karad  
 
Design Of The Study: Retrospective cross-sectional descriptive study  
 
Duration of the Study:  The study was carried out on patients presenting with stroke during a 18-month period 
from 1ST July 2014 to 31st December 2015. 
 
 Inclusion Criteria : A hundred patients between 21 to 95 years of age who were admitted by the Department 
of General Medicine, Krishna  Medical College with first ever stroke, verified by CT scan brain during a 18-
month period from July 1st 2014 to December 31st 2015 were included in the study.  
 
Exclusion Criteria: Patients who had a recent myocardial infarction with left ventricular failure, history of 
syncopal attacks, neurological deficits secondary to epilepsy, infective or metastatic disorder, or pre-existing 
severe cognitive disorder were excluded from this study. 
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ATP III classification was followed for dyslipidemia: 
 
Low HDL < 40 mg/dl, High LDL > 190 mg/dl, High Cholesterol >200 mg/dl 
High Triglycerides >200 mg/dl 

RESULTS 
 

A total of 100 patients were included in this study. Detailed history and physical examination details 
were obtained from the medical records section. All the patients included in the study were patients with first 
ever stroke verified by CT scan. Among them, 55% were males and 44% were females. The number of patients 
with stroke increased as the age group increased. 32%  percent of the patients were between 61-70 years of 
age and 27% were between 51-60 years of age. Thus, over 79% of them were above the age of 50 yrs at the 
time of presentation. 
 

Table: 1 Demographic data of stroke 
 

No of cases 100 

Male 55 

Female 45 

Mean age of year 62.27 

Age range (years) 21-95 

 

55%

45%

SEX DISTRIBUTION

MALE

FEMALE

 
 

Fig: 1 Sex distribution among study population 
 

5 3

11

27
32

13

6
3

0

5

10

15

20

25

30

35

21-30 31-40 41-50 51-60 61-70 71-80 81-90 >90
 

 
Fig:2 Age Distribution among the study population 
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The classical risk factors hypertension and diabetes mellitus were also studied. The data showed that 
20% were hypertensive and 9% were diabetic. While 12% of the study sample had both hypertension and 
diabetes. 
 

 
 

Fig: 3 Risk factors 

 
Table: 2 Lipid profile of iachemic stroke 

 

PARAMETER MEAN SD 

TOTAL CHOLESTEROL 169.27 44.57 

TG 131.4 58.76 

VLDL 26.18 11.50 

LDL 95.73 35.67 

HDL 40.67 11.34 

 
 

 
 

Fig: 4 Lipid profile among stroke patients 

 
The lipid profile of the study sample was analysed according to the ATP III classification for 

identification of dyslipidemia, Low HDL < 40 mg/dl 
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High LDL > 190 mg/dl 
High Cholesterol >200 mg/dl 
High Triglycerides >200 mg/dl 
 

The findings revealed that 67% of the patients had dyslipidemia, thereby proving that a majority of 
the study population had abnormal baseline lipid profiles . Among the dyslipidemic patients, 28% had elevated 
total cholesterol, 14% had elevated triglycerides and only 6% had elevated LDL. However, interestingly 47% of 
the patients showed low HDL levels.  
 

DISCUSSION 
 

Ischemic stroke, which is the most commonly occuring cerebrovascular accident, is mostly due to 
thromboembolism secondary to atherosclerosis in the major arteries. Nikolai first proposed a link between 
cholesterol and atherosclerosis in 1912 . In a research, oft cited as a breakthrough research in atherosclerosis 
in the 20th century, Nikolai and his team proved the obstructive pathophysiology in atherosclerosis occurs as a 
result of increased cholesterol levels.[12]

 
However, though there exist several risk factors for cerebrovascular 

disease, atherosclerosis is recognized as one of the leading causes of brain ischemia. 
 

 
Although risk factors like age, sex, race and gender are non-modifiable factors causing stroke, in this 

study we will analyse the pattern of the modifiable risk factor, lipids in patients with stroke.  
 

Our study showed a preponderance of males among the study population thus reflecting an overall 
male sex presdisposition to stroke. The total males under study were 55% while the females under study were 
45%. This corroborated with a study done on lipid profile in stroke in Bahrain which also showed an increased 
incidence in stroke among the males when compared to females.[13]

 

 

An age distribution among the study population was also analysed and clustering of cases was found 
between 61-70 years of age. A majority of the study population was above the age of 50 years., thereby 
affirming the increasing trend of stroke with age. This also correlates with data obtained from a study on lipid 
profile done on stroke patients in Northern Manhattan where the mean age was 68.8%.[14] 

 
Moving further east, a study done on lipid profile in Pakistan also showed an increased frequency of 

patients (28%) figuring within the 61-70 age group.[15] 
 

This study also analysed the other risk factors frequently encountered in stroke such as hypertension 
and diabetes. 20% of the patients were found to be hypertensive while 9% were diabetic. Both hypertension 
and diabetes were noted in 12% of the population . On comparing these results to the lipid profile study done 
in Bahrain, hypertension was found to be the consistent major risk factor in the occurence of stroke.  

 
The core of this study revolved around identification of an association between dyslipidemia and 

ischemic cerebrovacular accident. The percentage of dyslipidemic individuals among the study population 
amounted to 67%, thus showing a positive correlation between dyslipidemia and stroke among patients in the 
Rural Maharashtra population under study. The pattern of dyslipidemia showed that 28% of the patients with 
abnormal lipid profiles had an elevated serum total cholesterol while only 14% had elevated triglycerides. 
Surprisingly, only 6% of the dyslipidemic patients had elevated LDL which is usually implicated in 
atherosclerosis while 47% of the individuals had low HDL. 

 
When this data was compared to the data obtained from other studies done on lipid profile in stroke, 

it was found that the results do not correlate. The study on dyslipidemia in stroke patients done in Pakistan, 
showed that 32% of the study population had high total cholesterol and 24% had high triglycerides. Though 
the serum total cholesterol frequency among both the population correlate, our study population in Rural 
Maharashtra showed only a small percentage of patients with hypertriglyceridemia (14%) in comparison to the 
study done in Pakistan[15] where 24% of the study population had hypertriglyceridemia.  
 

Further, our study showed that only 6% of the dyslipidemic patients had elevated LDL in contrast to 
26% of the patients having elevated LDL in the Pakistani study. Low HDL levels were also more frequently 
implicated among our stroke patients (47% ) than in the Pakistani study population(18%) . 
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CONCLUSION 
 

This study showed an association of 67% between dyslipidemia and stroke.These findings are 
consistent with other similar studies done in Bahrain, Manhattan and Pakistan. They show a definite 
relationship between dyslipidemia and stroke. The occurrence of the underlying co-morbities of hypertension 
and diabetes also corroborated with the above mentioned studies.  
 
Most of the the patients were having Low LDL  level (47%) which is a risk factor for stroke 
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