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Original Article 
 

Serum Total and HDL-Cholesterol 
in Ischemic and Hemorrhagic 
Stroke 
 
Abstract 
 
Objective: To determine frequency of dyslipidemia (hypercholesterolemia or low HDL-
Cholesterol) among strokes patients and compare frequency of dyslipidemia between 
ischemic and hemorrhagic strokes patients.  
Study design: Descriptive case series 

Setting and Duration of Study: Department of Medicine, Holy Family Hospital, 
Rawalpindi, from Jan. 2013 to Dec. 2013. 
Materials and Methods: 370 consecutive patients of stroke, both males and females, 
above 18 years of age were included in the study. Patients on lipid lowering therapy were 
excluded. Informed consent was obtained and data was collected on a written proforma. 
Serum samples for total cholesterol and HDL-C were obtained on the morning after 
overnight fast and CT scan brain was performed.  
Results: Based on Brain CT scan findings, 370 patients (229 females and 141 males) were 
divided into two groups, Ischemic stroke (190) and Hemorrhagic stroke (180). Mean age 
(yrs) of stroke patients was 58.1+15. Mean total cholesterol level (mg/dl) was 173.8+66.7, 
whereas mean HDL-cholesterol level was 40.0+13.2. Out of 370 patients, 88 (23.7%) patients 
presented with hypercholesterolemia (serum TC > 200 mg/dl) in which frequency of 
hypercholesterolemia was significantly higher (p-value 0.009) in patients with Ischemic 
stroke as compared to hemorrhagic stroke (29.4% Vs 17.8%). 
Similarly, out of 370 patients, 136 (36.7%) patients presented with reduced HDL-C levels 
(serum HDL-C < 35 mg/dl). Ischemic stroke patients had significantly more frequency (p-
value 0.005) of reduced HDL-C than hemorrhagic stroke patients (43.7% Vs 29.4%). Out of 
370 patients, 18 (4.9%) patients had both hypercholesterolemia and low HDL. Frequencies 
for other modifiable risk factors were 74.6% with hypertension, 28.3% with IHD, 20.5% 
diabetic and 17.8% cigarette smokers. 
Conclusions: Ischemic stroke patients had significantly higher frequency of 
hypercholesterolemia and reduced HDL-Cholesterol levels than patients of hemorrhagic 
stroke. Screening dyslipidemia for high risk patients for stroke and lipid lowering therapy 
are recommended as preventive measures. 
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Introduction 
Stroke, also referred to as cerebrovascular 
accident (CVA) is the rapid loss of brain function due to 
disturbance in the blood supply to the brain. This can be 

due to ischemia caused by blockage 
(thrombosis, arterial embolism) or a hemorrhage.1   
Stroke is a global health problem. It is the leading cause 
of adult disability and the second leading cause of 
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mortality worldwide.2 Between 1990 and 2010 the 
number of strokes decreased by approximately 10% in 
the developed world and increased by 10% in the 
developing world.3 In the United States, stroke is a 
leading cause of disability, and recently declined from 
the third leading to the fourth leading cause of death.4 
There are no sizeable community based epidemiologic 
studies on stroke from Pakistan. A community based 
study on Pushtoon people residing in Karachi reported a 
prevalence of 4.8%, both for males and females.5 
Stroke is a medical emergency and can cause 
permanent neurological damage and death. There are 
various risk factors associated with stroke such as age, 
gender, race and ethnicity. There are also modifiable 
risk factors like hypertension, cardiac disease, diabetes 
mellitus, dyslipidemia, smoking, alcohol abuse, obesity, 
carotid stenosis, transient ischemic attack.  
Dyslipidemia is abnormal amounts of the lipids in the 
blood such as elevated plasma cholesterol and 
triglycerides or a low high-density lipoprotein (HDL) level 
that contributes to the development of atherosclerosis. 
Dyslipidemia can lead to symptomatic vascular disease, 
including coronary artery disease (CAD), stroke, and 
peripheral arterial disease. A linear relation probably 
exists between lipid levels and cardiovascular risk. 
However, the association between dyslipidemia and 
stroke may not be as straight forward as for coronary 
heart disease. Among various components of lipid 
profile, serum total cholesterol (TC) and HDL-C have 
attracted more attention. Large epidemiological studies 
in which ischemic and hemorrhagic strokes were 
distinguishable, have shown a modest association of 
elevated total cholesterol6 as well as low HDL-C with 
increased risk of ischemic stroke.7  
Serum lipid levels have an established effect on short 
term morbidity due to strokes. It is important to evaluate 
the difference in serum lipid levels in subtypes of strokes 
to guide lipid-lowering therapy which can reduce 
incidence of stroke and related morbidity by adapting 
primary and secondary preventive measures. 
The objective of the study was to determine frequency 
of dyslipidemia among strokes patients and to compare 
frequency of dyslipidemia (hypercholesterolemia and 
low HDL-Cholesterol) between ischemic and 
hemorrhagic strokes patients. 

Materials and Methods 
The study was conducted at In-patient department of 
Medical Unit-I, Holy Family Hospital, Rawalpindi from 

Jan. 2013 to Dec. 2013. According to WHO sample size 
calculator, 370 stroke patients were included in the 
study, based on consecutive non-probability sampling 
technique.  
Inclusion criteria: Patients, both males and females, 
above 18 years of age, admitted with diagnosis of stroke 
were included in the study.  
Exclusion Criteria: Patients on lipid lowering therapy 
were excluded from study. 
Operational Definitions: Stroke was diagnosed on 
clinical assessment of neurological deficit, confirmed 
and subdivided into two groups, Ischemic and 
hemorrhagic stroke, based on findings of CT scan brain 
without contrast injection. Dyslipidemia was diagnosed 
on hypercholesterolemia and reduced HDL-Cholesterol 
only. Cut off levels were serum Total Cholesterol >200 
mg/dl and serum HDL-Cholesterol <35 mg/dl 
respectively. Other lipid fractions like triglyceride, LDL 
and VLDL were not studied. 
Data Collection and Analysis Procedure: Informed 
consent was obtained from all participating patients. 
Demographic data was collected on a written proforma. 
Past medical and personal history for cigarette smoking, 
arterial hypertension, Diabetes mellitus and ischemic 
heart disease was sought. Serum samples were 
obtained after 8 hours of overnight fasting, on the next 
morning after admission. Data was analyzed using 
SPSS version 16. Chi-square test was used to compare 
frequency of hypercholesterolemia and low HDL-
cholesterol in Ischemic and Hemorrhagic stroke groups. 
P-value <0.05 was taken as significant.  

Results 
A total of 370 patients of stroke were enrolled in the 
study according to the inclusion and exclusion criteria of 
the study. Age of patients ranged from 20 to 95 years, in 
which mean + standard deviation of age (years) was 
58.11+15.292. Gender wise 229 (61.9%) were females 
and 141 (38.1%) males patients. 
Out of 370 patients, mean cholesterol level (mg/dl) was 
173.84+66.784 whereas mean HDL-cholesterol level 
was 40.09+13.285, as shown in Table No. I. 
Based on CT Brain findings of 370 stroke patients, the 
frequency of Ischemic Stroke was 190 (51.4%) and 
Hemorrhagic Stroke was 180 (48.6%) respectively. 
Out of 370 patients, 88 (23.7%) patients presented with 
hypercholesterolemia (serum TC > 200 mg/dl). 
Frequencies of hypercholesterolemia in Ischemic and 
hemorrhagic groups were 56 (29.4%) and 32 (17.8%) 
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respectively which was statistically significant (p-value 
0.009) on comparison. Therefore, the frequency of 
hypercholesterolemia in patients with ischemic stroke 
was significantly higher than hemorrhagic stroke 
patients, as show in Table No. II. 

 
 

Table No II: Comparison of Hypercholesterolemia among
Subtypes of Stroke Patients 

  Stroke Subtypes 

Total 

 
P-

Value

  
Ischemic 

Stroke 
Hemorrhagic 

Stroke 

Hypercholeste
rolemia      

(serum total 
cholesterol > 
200 mg/dl) 

yes 56 32 88  
 
 

0.009

29.4% 17.8% 23.7%

no 134 148 282 

70.6% 82.2% 76.3%

Total 190 180 370 

100.0% 100.0% 100.0%
 
Similarly, out of 370 patients, 136 (36.7%) patients 
presented with reduced HDL-cholesterol levels. 
Frequency of reduced HDL-cholesterol level in ischemic 
and hemorrhaic groups were 83 (43.7%) and 53 (29.4%) 
respectively which was statistically significant (p-value 
0.005) on comparison. Therefore, frequency of reduced 
HDL-cholesterol level in patients with Ischemic stroke 
was significantly more than Hemorrhagic stroke 
patients, as show in Table No. III. 
Frequency of dyslipidemia (stroke patients having both 
hypercholesterolemia and reduced HDL) was 18 (4.9%). 
Frequencies for other effect modifiers were also 
calculated. 276 (74.6%) stroke patients had 
hypertension, 105 (28.3%) ischemic heart disease 
(IHD), 76 (20.5%) diabetes mellitus and 66 (17.8%) 
patients were cigarette smokers. 

Discussion 
Stroke is a global health burden. Stroke is not only a 
traumatic event for the patient himself but also a source 
of major concern for the family and care providers. This 
also put the health care system under great stress. 
Developing countries like Pakistan who are already over 
burdened with health care budget, will find it difficult to 
cope up with increasing number of stroke patients. 
Mean age of our stroke patients for both males and 
females was 58.1+15.2 which is slightly lower than 60.8 
years quoted by Iqbal F8 with a range between 52-66 
years. 9-13 

Advanced age is one of the most significant stroke risk 
factors. Between 1990 and 2010, globally two-thirds of 
strokes occurred in those over the age of 65.3 Peak 
incidence of stroke (32.4%) involved patients above 65 
years old in our study which is comparable with findings 
of 61-70 years of most vulnerable age group for stroke 
in another study.14 
We encountered higher number of patients with 
hemorrhagic stroke (48.6%) than some of other hospital 
based studies (22-31%).8-10 
Dyslipidemia is a primary major risk factor for CAD and 
ischemic stroke15. 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 disease16, stroke, and 
CAD.17 Serum HDL-cholesterol has anti-atherogenic 
properties with ability to trigger the flux of cholesterol 
from peripheral cells to the liver and thus having a 
protective effect.18 Studies from neighboring countries 
like India19 and Bangladesh20 found a statistically 
positive correlation between elevated serum Total 
cholesterol and stroke.  

Table No I:  Comparison of Total & HDL Cholesterol  
among stroke patients 

 
    n 

Minimu
m 

Maximu
m Mean 

Standard 
Deviation 

Total 
Cholesterol 

370 71 640 173.84 66.784 

HDL-
cholesterol 

370 15 115 40.09 13.285 

Table No. III: Comparison of Reduced HDL–Cholesterol in 
subtypes of stroke patients 

 Stroke Subtypes

Total 

 
P-

Value

 
Ischemic 

Stroke 
Hemorrhagic 

Stroke 

Reduced HDL-
cholesterol 
(serum HDL-
cholesterol < 

35 mg/dl) 

yes 83 53 136  
 
 

0.005

43.7% 29.4% 36.8%

no 107 127 234 

56.3% 70.6% 63.2%

Total 190 180 370 

100.0% 100.0% 100.0%
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The reported frequency for dyslipidemia in some of local 
studies on stroke patients includes 9.9%21, 18%22 and 
57.5%23. We found dyslipidemia to be the second most 
frequent modifiable risk factor for stroke after 
hypertension. Our frequency of 60.5% for dyslipidemia 
(23.7% hypercholesterolemia and 36.8% reduced HDL 
together) stands close to 60.7% reported by Ahmad24 

from Islamabad. Similarly, our frequency for 
hypercholesterolemia (23.7%) is slightly higher than 
21% reported by Mahmood et al.25 
On comparison, Ischemic stroke patients had 
statistically significant higher levels of serum total 
cholesterol than patients with hemorrhagic stroke 
(29.4% Vs 17.9%). Similarly, patients with Ischemic 
stroke had significantly lower HDL-cholesterol levels 
than those with hemorrhagic stroke (43.7% Vs 29.4%).  
Arshad Mahmood 25 reported similar results. 
Burden of other major vascular risk factors i.e. 
hypertension, diabetes mellitus, and smoking is 
enormous in Pakistan. Hypertension is the most 
important modifiable risk factors for both ischemic and 
hemorrhagic stroke26. A cross sectional survey at a 
community health center in a tertiary care hospital 
revealed 19% prevalence for hypertension among 
healthy adults presented for routine preventive 
checkups. Only 40% of hypertensive patients had 
controlled blood pressure.27Jaffar28 similarly reported 
that more than 70% of people with hypertension were 
unaware of their condition, and less than 3% had 
adequately controlled blood pressure. 276(74.6%) of our 
stroke patients were hypertensive.  This is in 
consistence with previously published studies in 
Pakistan.23,24,29,30 
Diabetes mellitus is another known modifiable risk factor 
for stroke. Pakistan has more than 5 millions diabetic 
patients which is expected to rise to 3.9 millions by 
2020, leading Pakistan to 4th most populous country 
accommodating patients with diabetes mellitus.31 

76(20.5%) of our patients were diabetic. Others found 
frequency of 39.2%29 and 26.3%30 for diabetes. 
Ischemic heart disease (IHD) is an important vascular 
disorder which increases the risk of ischemic stroke. In a 
population-based cross-sectional survey in Karachi, 
among 320 randomly selected adults aged 40 years or 
above, the overall prevalence of IHD was 26.9%32  

28.3% of the studied patients had Ischemic heart 
disease. This is in line with figures of 22%33 28.8%24 and 
30%23 from some of Pakistani studies.  

Cigarette smoking is a powerful risk factor, especially for 
MI, peripheral artery disease, and stroke.34 Smoking has 
a negative effect of HDL-cholesterol and LDL-C to HDL-
C ratio. Based on the data of National Health Survey of 
Pakistan, the overall prevalence of smoking among 
individuals aged 15 years or older was 15.2%.35 17.8% 
of stroke patients in the present study were smokers 
which is slightly lower than noted by others.23,24 
Stroke is costly and the cost in human terms, to patients 
and their families, is impossible to estimate. 
Prevention is therefore an important public health  
issue. Since association of dyslipidemia with risk of 
stroke is well established, therefore, high risk patients 
not only be screened for dyslipidemia but also treated by 
lipid lowering therapy like statins which reduce 
dyslipidemia related mortality by 24-29%.36 

Conclusion 
Ischemic stroke patients had significantly higher 
frequency of hypercholesterolemia and reduced HDL-
Cholesterol levels than patients of hemorrhagic stroke.  
RECOMMENDATIONS: 
Stroke is costly; prevention is therefore an 
important public health concern.  Screening for 
dyslipidemia in high risk patients as primary prevention 
and use of lipid lowering therapy as secondary 
prevention for stroke are strongly recommended.  
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