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Introduction: Stroke   is the second leading cause of death 
worldwide and the third most common cause of disability adjusted 
life years in the world, according to the Global Burden of   diseases, 
Injuries, and Risk Factor Study (GBD 2010).¹ Stroke is a major 
disabling health problem in developing countries like India. e 
average annual incidence rate and case fatality rate of stroke in India 
is higher than the western countries². Modifiable risk factors for 
ischemic stroke include hyper tension, dylipedemia, smoking, 
alcoholism, asymptomatic carotid artery disease and non 
modifiable risk factors are old age, male gender, ethnicity and prior 

3history of stroke.

Up to 80% of strokes in India are ischemic in nature, among which are 
large artery atherosclerosis both intra-and extra cranial is the most 
common mechanism.²  
.
Worldwide, high cholesterol  levels are estimated to cause 56% of 
ischemic heart disease and 18% of stroke, amounting to 4.4 million 
deaths annually.⁴ Atherosclerotic cardiovascular disease(ASCVD) 
includes coronary heart disease(CHD) stroke, and peripheral arterial 
disease.⁵ Indians have specific form of dyslipedemia with high total 
cholesterol and LDL-C and low HDL-C and high triglycer-
ides(TG).ere is greater preponderance of more atherogenic small 
dense LDL particles as compared to Caucasian subjects.⁶ 
Dyslipedemia is a disorder of lipoprotein metabolism, which can 
include overproduction or defi ciency of lipoprotiens  or both. e 
disorder can manifest as an elevation of plasma cholesterol, TG or 
both, or a low high HDL or all three together that contributes to the 
development of atherosclerosis. World Health Organisation ( WHO) 
in 2002 reported that high cholesterol  level is one of the main non 
communicable disease related risk factors in India .e Indian 

Council of  Medical Research  (ICMR) surveillance  project reported 
a prevalence of dyslipidemia (defined as a ratio of total to HDL 
cholesterol >4.5 ) of 37.5 % among adults aged between 15 years to 64 
years with an even higher prevalence dyslipedemia (62%) among 

7young male industrial workers.  Non-HDL cholesterol (total 
cholesterol minus HDL cholesterol) is more  comprehensive 
measure of atherogenic lipoprotein  than LDL-C alone and no need 
to put the patient on fasting as for LDL-C. Non HDL is the best choice 
when serum triglycerides >150mg/dl. ⁸⁹ 
 
is study is conducted to identify the dyslipedemia pattern as per 
ICMR and ATP III Guide lines in ischemic stroke patients, and the 
importance of modifiable risk factors in reducing the incidence of 
stroke.

Materials and Methods:
is is a retrospective study of 100 patients with ischemic stroke who 
were admitted in Government General Hospital Vijayawada during 
last two years. . All ischemic stroke patients with evidence of CT and 
MRI were included in the study. Fasting serum sample was taken 
after 8 hours of fasting on the next day of admission. Total serum 
cholesterol, Triglycerides, LDL-cholesterol, VLDL cholesterol and 
HDL cholesterol were collected from records .Total cholesterol and 
HDL ratio and Non HDL cholesterol is calculated.

Exclusion criteria: Patients with transient ischemic attack, syncopal 
attacks other cerebrovascular diseases, Brain tumor, head trauma, 
and previously on lipid lowering drugs, and presumptive diagnosis of 
stroke.

ATP 111 classification was followed for dyslipedemia.

Aim: To study the pattern of dyslipedemia in ischemic stroke patients.
Methods: is a retrospective descriptive study, conducted on 100 patients admitted in  Government General Hospital 

Vijayawada with new onset acute ischemic  stroke  .A detailed history, physical examination and outcome details of the patients were collected 
from hospital records. Fasting Lipid profile reports and computed tomography (CT) or magnetic resonance imaging (MRI) brain reports were also 
obtained from records and studied for pattern of dyslipedemia associated with strokes.
Results: A total of 100 patients were studied  of whom males were 68 and females were 32.Patients with age <40 years  n=4 age between 40- 60 years  
n=63   and age >60years n=33    with  mean age  58.39 years. In the present study risk factors which were included are hypertension n=  49  diabetes 
n=21, both diabetics  and hypertensive's n=18 smoking n= 29, alcoholism n= 31 and risk factors 2and above n=39 and dyslipidemia (LDL 
>130;TC>200;HDL<40; Triglycerids >150) mg/dl as per ATP III guidelines was present in  n=93 patients . High LDL cholesterol ( >130mg/dl)was 
found in n= 25 with mean LDL : 104.6 mg/dl, low HDL Cholesterol  in n= 83 with  mean  34.4 mg/dl, high Total Cholesterol was found  in n=19 with a 
mean  161.73 mg/dl, high Triglycerides n= 28 with  a mean 132.1mg/dl. Non HDL (total cholesterol minus HDL) >130 mg/dl was in 39 patients and 
Total cholesterol and HDL ratio > 4.5 was found in 43 patients. 
Conclusion:   In the present study among modifiable risk factors for dyslipidemia as per ATP III guidelines was present in 93% of stroke patients. 
Most of the patients were having low HDL (<40mg/dL) which is a risk factor for stroke fallowed by hypertension and alcoholism.  As per the Indian 
Council of Medical Research (ICMR) surveillance project report prevalence of dyslipidemia (defined as a ratio of total to HDL cholesterol > 4.5) was 
present in 43 patients. Present study concludes the importance of erapeutic life style change (TLC), diet and exercise role to cut down 

dyslipedemia and in reducing the incidence of stroke.
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RESULTS A total of 100 patients were studied of whom males were 68 
and females were 32.Patients with age <40 years n=4 age between 40- 
60 years n=63   and age >60years n=33 with mean age 58.39 years. Risk 
factors which were included are hypertension n=49 diabetes n=21, 
both diabetics and hypertensive's n=18 smoking n= 29, alcoholism n= 
31 and risk factors 2and above n=39 shown in chart 1and fig 1

Table 1:Comparison of risk factors with present study with 
Siddeswari R et al at Telangana State (TS) and Cynthia et al 
Karnataka  State

Fig 1: Comparison of risk factors with present study with 
Siddeswari R et al at TELANGANA State and Cynthia et al 
Karnataka  State

Dyslipidemia (LDL >130; TC>200; HDL<40; Triglycerids >150) mg/dl 
as per ATP III guidelines was present in n=93 patients. High LDL 
cholesterol (>130mg/dl)was found in n= 25 with mean LDL : 104.6 
mg/dl, low  HDL Cholesterol in n= 83 with  mean  34.4 mg/dl, high 
Total Cholesterol was found in  n= 19 with a mean  161.73 mg/dl, high 
Triglycerides n= 28 with a mean 132.1 mg/dl. Non HDL (total 
cholesterol minus HDL) >130 m/dl was in 39 patients and Total 
cholesterol and HDL ratio >4.5 were found in 43 patients shown in 
chart 2 and fig2.

Table 2: DYSLIPIDEMIA PROFILE OF PATIENTS (COMPARTIVE 
STUDY)

FIG-2 : DYSLIPIDEMIA PROFILE OF PATIENTS (PRESENT 
STUDY)

Fig 3. Comparison of lipid derangement with the study of 
Siddeswari. R. et.al from TELANGANA State and Cynthia et.al 
Karnataka  State

Discussion: Most dyslipedemias are multifocal in etiology and reflect 
the effects of uncharacterized genetic influences coupled with diet, 
activity, smoking alcohol use and comarbid conditions such as 
obesity and diabetes mellitus.10 50% of all atherosclerosis is 
attributable to hyperlipidemia and other known cardiac risk 
factors.¹¹  Hypertension contributes to each of the major intermedi-
ate causes of both ischemic and hemorrhagic stroke including 
carotid stenosis, intracranial atherosclerosis, small-vessel 
arteriosclerosis, and both macroscopic and microscopic 
aneurysms¹². Of all the identified modifiable risk factors for stroke, 
hypertension appears to be the important, owing to its high 
prevalence and it is associated with three- to fivefold increase in 
stroke risk.¹³ Measurement of fasting lipids is indicated if the total 
cholesterol is >200mg/dl or HDL cholesterol level is<40m/dl. If the 
lipids are unremarkable and patient has no major risk factor for CHD 
screening can be performed every 5 years. ATP 111 thresholds for 
initiating cholesterol lowering therapy with therapeutic lifestyle 
change (TLC, diet exercise) and hypolipedemic drugs. Etiologies for 
low HDL cholesterol includes physical inactivity, obesity, insulin 
resistance diabetes, hype triglyceredemia, cigarettsmoking,high 
(60% calories) carbohydrate diets and certain medications(beta 
blokers, anabolic steroids, progestins). Low HDL cholesterol often  
occours in the setting of hyper tri glyceredemia and metabolic 
syndrome. Management of these conditions may result in improve-
ment of HDL cholesterol. Anerobic exercise, weight loss smoking 
cessation, menopausal estrogen replacement and treatment with 
niacin or fibrates may elevate low HDL cholesterol.⁹

Non pharamacological treatment for hyper triglyceredemia includes 
decreasing alcohol intake, encouraging weight loss, exercise, 
avoiding simple sugars and very high carbohydrate diets, controlling 
hypeglycemia in diabetic patients. Pharmaccoloical treatment 
includes fibric acid derivatives or niacin for isolated hypertri 
glyceredemia and statins for mild to moderate hypertriglyceredemia  
with elevated LDL cholesterol.¹⁴   

In the present study among risk factors, hypertension accounts 49% 
,diabetes 21%, 2 and more risk factors 39%compared  to 60%,23%, 
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LDL cholesterol mg 
/dl

Total 
Cholesterol 

mg/dl

HDL 
Cholester
ol mg/dl

Triglyceride 
mg/dl

<100 optimal <200 Desirable Low  < 40 <150  Normal

100-129 near 
optimal/above optimal

200-239 Border 
line   high High  > 60 150-199  Border 

line high

130-159 border line 
high >200             High 200-499  High

160-189        High >500 very high
>190              Very high

Risk factors

Siddeswari R et. 
al (Andhra 

Pradesh State)
Series1

Siddeswari R et. 
al (Telangana 

State)
Series2

Cynthia et al 
Karnataka  

State
Series3

HTN 49% 60% 55%
DM 21% 23% 30%

Alcoholics 31% 40%
Smoking 29% 41%

  2 and more 
risk factors 39% 29% 24%

LIPID PROFILE

Siddeswari R et. 
al (Andhra 

Pradesh State)
Series1

Siddeswari R et. 
al (TELANGANA 

State)
Series2

Cynthia et al 
Karnataka  

State
Series3

< 40 mg/dl  HDL 83% 77% 28.00%
> 150 TG mg/dl 28% 17.50% 7%

> 130 LDL mg/dl 25% 22% 3%

> 200 TC mg/dl 19% 22% 40%

Non HDL>130mg/dl 39%
TC/HDL ratio >4.5 43%
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29% done by Siddeswari R et al from Osmania Medical Collage 
Telengana State, and 55%, 30%, 24% from Cynthia et al Father Muller 
Medical college, Karnataka  State . 

In the present study in dyslipedemia profile low HDL was present in 
83% high Triglycserids in 28%, high LDL in 25%, and high Total 
cholesterol in 19% compared to 77%, 17.5%, 22% and 22% done by 
Siddeswari R et al from Osmania Medical Collage Telengana State, 
and 28%, 7%, 3% and 40% respectively from Cynthia et al Father 
Muller Medical College, Karnataka State shown in chart 2, fig3 .

Conclusions: 
e present study concludes that dyslipedemia (93%) accounting 
major risk factor fallowed by hypertention and alcoholisam in  
ischemic stroke patients. Among dyslipedemia 83% of the patients 
were having low HDL cholesterol (<40 m/dl). 43% of patients were 
having Total cholesterol and HDL cholesterol ratio more than 4.5 
which is nearer to ICMR project report( 37.5%). Number of patients 
with total cholesterol and HDL cholesterol ratio more than 4.5 (43%) 
and patients high Non HDL cholesterol (39%) both  are nearer to each 
other. erapeutic lifestyle change (TLC, diet exercise) is essential to 
cut down dyslipedemia and risk of development of ischemic stroke.
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