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ABSTRACT Background: Dyslipidemia is one of the important cause for ischemic stroke. Low HDL-C pose a greater risk  
for ischemic stroke .Objective of the present  study is to study the association of low-HDL-C in ischemic stroke.

Materials& Methods: This is a retrospective study of 100 patients of ischemic stroke admitted in Osmania general hospital(OGH), Hy-
derabad. Detailed history was taken and complete clinical examination was done in all patients who were admitted with ischemic stroke. 
Computerised Tomography/Magnetic Resonance Imaging brain was done. 5ml fasting venous blood was collected and used for the meas-
urement of lipid profile and creatinine. Patients with  malignant disease, renal disease, thyroid disorder, liver disease and hemorrhagic 
stroke were excluded from study.
Results:  Total 100 subjects of both sexes of ischemic stroke were included. Among them 69 were males and 31 were females. Patients with 
age <40years were 6 and age≥40years were 94. Among them 59 were hypertensives, 22 were diabetics, 43 were smokers and 42 were alco-
holics. Number of patients with HDL-C(High density lipoprotein cholesterol)  <40mg/dl are 72, non HDL-C >130 mg/dl were 31 (31%), 
ratio of Total cholesterol/HDL-C <2 is one , 2-3.99 were 37, 4-6 were 49, >6 were 13. The mean HDL-C is 33.8+/-10.4 mg/dl. Mean TC 
(total cholesterol) is 147.2+/-47.4 mg/dl. Mean triglycerides is 119.1+/-48.8mg/dl. Mean LDL-C (low density lipoprotein cholesterol) is 
89.3 +/-39.2 mg/dl. Mean non HDL  C is 113.4 +/-44.7 mg/dl.
Conclusion:  Low HDL-C  levels pose a greater risk to stroke and the ratio of TC/HDL-C above 2 is probably a better indicator for ischemic 
stroke.

Introduction:
Ischemic stroke  is due to occlusion of a cerebral blood ves-
sel and causes cerebral infarction. The resultant neurologic 
syndrome  corresponds to a portion of the brain that is 
supplied by  one or more cerebral vessels.1 ‘Stroke’ is de-
fined as rapid onset of focal neurological deficit, resulting 
from diseases of the cerebral vasculature and its contents. 
Three types of major strokes are  ischaemic, haemorrhagic 
and lacunar strokes. Ischaemic variety with cerebral in-
farction results from atherothrombosis or brain embolism 
to cerebral vessels. The term ‘transient ischaemic attacks’ 
(TIA) implies complete recovery of such a deficit within 24 
hours2

Stroke, after heart disease and cancer, is the third most 
common cause of death. Since 1950, coincident with the in-
troduction of effective treatment for hypertension, there has 
been a substantial reduction in the frequency of stroke, the 
mortality rate from stroke has declined by 12 percent, but 
the total number of strokes may again be rising. Stroke as-
sumes importance both because of its high rate of mortality 
and the residual disability that it causes1.

For India, community surveys have shown a crude preva-
lence rate for ‘hemiplegia’ in the range of 200 per 100,000 
persons, nearly 1.5% of all urban hospital admissions, 4.5% 
of all medical and around 20% of neurological Cases.2

This is an area of major public health importance in that 
several modifiable factors are known to increase the liabil-
ity to stroke. The most important of these are hypertension, 
atrial fibrillation, diabetes mellitus, cigarette smoking and 
hyperlipidemia.3

Atherosclerosis and its clinical presentation as coronary ar-

tery disease, stroke and peripheral vascular disease is likely 
to be the product of several path physiologies. Depending 
on the patient and setting, arterial disease results from a 
varying reaction to lipid infiltration, arterial damage and 
macrophage inflammation. Population, genetic and thera-
peutic data suggest that atherosclerosis is frequently caused 
by cholesterol deposition within the arterial wall. It is esti-
mated that about 50% of all atherosclerosis is attributable to 
hyperlipidemia and other known cardiac risk factors.4

High density lipoproteins (HDLs) are the smallest and 
densest of the plasma lipoproteins. These are a heteroge-
neous class of lipoproteins with relatively high protein 
content (40% to 55%), which is the reason for their high 
density. HDL-C accounts for approximately 25% of blood 
cholesterol and is a source of Cholesterol for endocrine tis-
sues such as the adrenal glands, ovaries, and testes. HDL-C 
is an important contributor to reverse cholesterol transport, 
the process whereby cholesterol from peripheral tissues 
is transported to the liver, where it can be disposed of in 
bile. HDL is also reported to have anti-oxidant and anti-
inflammatory properties that prevent development of ath-
erosclerotic plaques or atheromas. These effects include the 
inhibition of apoptosis, the inhibition of thrombosis and the 
restoration of endothelial function.5

High level of LDL cholesterol was considered to be 
a predictor of cardiovascular and Cerebrovascular 
diseases(CVD) in the general population. But in the past 
several years recently, the role of high density lipoprotein 
cholesterol (HDL cholesterol) was continued to be known. 
The relation between HDL cholesterol and the risk of is-
chemic stroke was inconsistent. In the current opinions, 
more studies supported an inverse association between 
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HDL cholesterol and the risk of ischemic stroke 6,7 despite 
this was not confirmed in the populations of Asia 8.

The purpose of present study was to evaluate the role of 
low HDL cholesterol on the risk of ischemic stroke events 
in general population.

Objectives: To study the association of low -HDL choles-
terol with ischemic stroke.

Materials & Methods: This was a retrospective study car-
ried out on 100 patients of ischemic stroke in Osmania gen-
eral hospital during the period between November 2014 to 
June 2015. Dyslipidemia was considered according to (LDL 
>130;TC>200;HDL<40 Non HDL-C >130mg/dl) as per ATP 
III guidelines.

Inclusion criteria: 100 patients of both sexes above age of 
18 years with ischemic stroke who were admitted in OGH 
were studied.

Exclusion criteria: Malignant disease, renal disease, thyroid 
disorder, liver disease and hemorrhagic stroke were exclud-
ed from study subjects. 

Detailed history was taken and complete clinical exami-
nation was done in all study subjects .CT/MRI brain was 
done. 5ml fasting venous blood was collected from all 
study subjects with full aseptic precaution; blood was al-
lowed to clot and then centrifuged. Separated serum was 
then collected and used for the measurement of lipid pro-
file and creatinine.

Results: Total 100 subjects of both sexes of ischemic stroke 
were included. Among them 69 were males and 31 were fe-
males as shown in fig 1. Patients with age <40years were 04 
and age >40years were 96 as shown in figure 2. 

Among them 59 were hypertensive, 22 were diabetic, 43 
were smokers and 42 were alcoholics.

Total number of patients  with HDL cholesterol <40mg/
dl were 72, with non HDL cholesterol >130 mg/dl were 31 
(31%), with ratio of TC /HDL-C <2(1), 2-3.99(37), 4-6(49), 
>6(13) as shown in fig:3.The mean HDL-C is 33.8+/-10.4 
mg/dl. Mean TC is 147.2+/-47.4 mg/dl. Mean triglycerides 
is 119.1+/-48.8mg/dl. Mean LDL cholesterol is 89.3 +/-39.2 
mg/dl. Mean non HDL cholesterol is 113.4 +/-44.7 mg/dl as 
shown in figure 4.

Figure 1: Sex distribution

Among 100 patients n= 69 were males and n= 31 were fe-
males.

Figure 2: Age distribution

Patients with age <40years n=04 and age >40years were 
n=96.  

Figure: 3 SHOWING TC/HDL-C RATIO
 

Figure 4: HDL C and NON _HDL C distribution
 

Discussion:
Atherosclerosis is claimed to be involved with coronary 
artery disease (CAD), Cerebrovascular disease (CVD) and 
peripheral vascular disease (PVD). Lipids and lipoprotein 
disorders are important metabolic risk factors of atheroscle-
rosis. There is overwhelming convincing evidences relating 
hypercholesterolemia, increased LDL cholesterol, decreased 
HDL cholesterol and increased total cholesterol and HDL 
cholesterol ratio (TC/HDL) with CAD but their relation to 
CVD is controversial. Some studies showed positive corre-
lation of Ischemic CVD with total cholesterol, LDL choles-
terol, TG and (TC/HDL) but negative correlation with HDL 
cholesterol9, 10, 11

Regular physical activity ( at least 150 minutes a week of 
moderate-intensity physical activity, such as brisk walking 
) strongly reduces the risk of developing type 2 diabetes as 
well as the metabolic syndrome. The metabolic syndrome is 
defined as a condition in which people have some combi-
nation of high blood pressure, a large waistline (abdominal 
obesity), an adverse blood lipid profile (low levels of high-
density lipoprotein [HDL] cholesterol, raised triglycerides), 
and impaired glucose tolerance12.
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Incidence of stroke is more in patients above 40 years (96%) 
in present study compared to Muhammad Nazim Khan et 
al., where peak incidence of stroke was more in patients 
above 65 years (32.4%).

In present study 59% patients had hypertension & 22% had 
diabetes compared to 74.6% and 20.5% respectively in a 
study by Muhammad Nazim Khan et al. 13

Figure: 5 COMPARISION WITH LIPSKA ETAL STUDY
 

In the present study we found that  while low HDL choles-
terol and high total cholesterol to HDL cholesterol ratio 
were more frequent among patients, total serum cholester-
ol, triglycerides and low density lipoprotein cholesterol lev-
els did not significantly differ similar to a case control 
study involving 204 patients with acute ischemic stroke of 
all ages by Sridharan .R et al from South  India14. The mean 
HDL c ,TC, TC/HDL ratio ,non HDL C and TG in present 
study are 33.8 mg/dl, 147.2mg/dl ,4.6,113.4mg/dl and 
119mg/dl as compared to another   study by Lipska et al 
the values were 36.8mg/dl,208mg/dl,5.9,166mg/dl and 143 
mg/dl respectively (figure :5)15

Conclusion
This study showed significant relation of low HDL choles-
terol with development of ischemic stroke. The ratio of to-
tal cholesterol/HDL cholesterol above 2 is probably a better 
indicator for ischemic stroke. Low HDL c can be improved 
by simple measures like dietary changes and regular physi-
cal   exercise. So screening high risk individuals with meta-
bolic syndrome and motivating them for life style modifica-
tions   can reduce the risk of stroke
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