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Introduction: Stroke is one of the top killers amongst the non-infectious diseases. Ischemic stroke 
dominates the rate by 87.0% amongst all type of strokes. One of the risk factors for stroke ischemic 
stroke is atherosclerosis which caused by lipid build-up in the arteries.
Methods: This research is a retrospective study on secondary data. Admitted Ischaemic stroke 
patients. Lipid profile, and Barthel Index were collected from medical record and presented 
descriptively.
Results: Of the 248 patients, 144 (58.1%) were men, mean age was 59.33. 61.7% ischemic stroke 
patients have their LDL level elevated, 59.7% HDL decreased, 39.1% total cholesterol elevated, and 
33.9% TG elevated. This study also observe the dependency based on Barthel Index of the admitted 
stroke patients. 75% percents amongst subjects were categorized as “total dependece” are having 
their LDL level elevated.
Conclusion: Most of stroke patients have elevated LDL and HDL while the TG and total cholesterol 
are mostly optimized. Stroke patients whose admitted with “total dependence” most likely to have 
elevated LDL in this study.

© 2018 Biomolecular and Health Science Journal. All rights reserved

Introduction
Amongst the non-infectious diseases in the world, 
stroke is the second common cause of deaths of long-
term disability with high incidence rate and deaths 
(21.2%) which percentage is higher than ischemic 
heart disease (8.9%) and diabetes mellitus (6.5%).1

Based on trends of global burden data from 1990 - 2013, 
adults aged 20 to 64 years, the global prevalence of 
ischemic stroke was 7.3 million cases, with men having 
consistently greater incidence of ischemic stroke than 
women (133/100.000 and 99/100,000, respectively.2,3

There are two types of major stroke, ischaemic 
and haemorrhagic. Ischaemic stroke leads with 87.0% 
amongst all strokes.4 Stroke is a clinical manifest of 
brain dysfunction (local or global) occurs when there 
are problems at brain’s vessels such as something clogs 
blood supply to part of the brain (ischemic stroke) or 
when a blood vessel in the brain ruptures (hemorrhagic 
stroke).4 Regarding to American Heart Association, 
Ischemic stroke is an infarct in central nervous system 
(brain, vertebral spine, and retinal ganglion cells) 
which manifest with visible symptoms so that it will 
differentiate from silent stroke.5 Risk factors for strokes 
are divided into modifiable and non-modifiable. Age, 

sex, genetics, and race are non-modifiable risk factors.6 
Smoking, alcohol abuse, do no exercise, having history 
of diseases such as stroke, diabetes, dyslipidemia, 
hypertension, and other cardiovascular diseases are 
examples of modifiable risk factors.7

There are three major etiology in ischemic stroke which 
is cardioembolic, vasculopathy, and atherosclerosis.8, 9

Atherosclerosis is generally caused by LDL 
accumulation inside vascular endothelial.1,10,11 Saposnik 
et al (2014) found that more than 45% patients with 
recurrent stroke attacks are presented with high LDL 
level (> 100mg/dL).12 Thus, measuring lipid profile 
in ischemic stroke patients could be useful to help 
diagnostic and therapy. We conducted this study to 
know LDL level is presented and impact in ischemic 
stroke patients at Dr. Soetomo General Hospital. 

Methods
This study was conducted at Dr. Soetomo General 
Hospital (Surabaya) from January to March 2018. This 
research had been approved by research committee of 
Dr. Soetomo General Hospital (0113/KEPK/III/2018). 
All admitted Ischemic stroke patients within inclusion 
criteria: had complete record and lipid profile. The 
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exclusion criteria were any data which was incomplete 
or data couldn’t be read clearly. Age, sex, admission 
date, lipid profile, and Barthel Index were collected 
from medical record. The lipid profile which was used 
to conduct this research was the lipid profile measured 
when firstly admitted to Dr. Soetomo General Hospital 
Surabaya. Descriptive data was presented with tables. 
Barthel index is also used as an additional data to 
describe the outcome of stroke patients.

Results
From 309 stroke patients whom admitted from January 
to March 2018, 248 was included into the criteria. 144 
patients (58.1% ) were men with men to women ratio 
was 1.38:1 and average age was 59.61 (SD 13.162). 
The most common group was 55 – 64 years old. Those 
range of age was still productive age. 

From table 2 we can see that in this study patients 
with not optimized LDL level was more common 
(71.9%). Patients with desirable level of HDL was 
lower than half of the total patients (40.3 %). The 
percentage of patients with normal triglycerides level 
and normal total cholesterol level were dominant.

Stroke patients’ disability was measured by Barthel 
index. Table 3 explained that patients with total 
dependency and not optimized LDL level were 75%, 
patients with severe dependency and not optimized 
LDL level were 58.3 %, patients with moderate 
dependency and not optimized LDL level were 75%. 
Patients with low Barthel index score (slight dependent 
and independent) were only 10% of all patients whom 
Barthel index score were recorded.

Table 1. Age and Sex distribution of Dr. Soetomo 
General Hospital Ischemic Stroke Patients

Age Men Women Total
Age (10 
years 

group)
<15 1 0 1

15 - 24 1 1 2
25 - 34 5 1 6
35 - 44 9 8 17
45 - 54 31 19 50
55 - 64 53 39 92
65 - 74 29 27 56
75 - 84 11 7 18
85 - 94 2 2 4

>95 2 0 2
Total 144 104 248

Table 2 Distributions of Dr. Soetomo General Hospital 
Ischemic Stroke Patients Based on Their Lipid Profile 

Lipid Profile Frequencies %

Low Density 
Lipoprotein

Optimal 
(<100 mg/dl)

70 28.1 

Near Optimal 
(100-129 mg/
dl)

77 31.0 

Borderline 
High (130-
159 mg/dl)

61 24.6 
%

High (160-
189 mg/dl)

30 12.1 

Very High 
(≥ 190 mg/dl)

10

High Density 
Lipoprotein

Low (< 40 
mg/dl)

130 59.7 

Desirable (> 
40 mg/dl)

118 40.3 

Triglycerides

Normal (< 
150 mg/dl) 

164 66.1 

Borderline 
high (150-199 
mg/dl)

37 14.9 

High (200-
499 mg/dl) 

46 18.5 

Very high 
(>500 mg/dl)

1 0.4

Total 
Cholesterol

Desirable 
(<200 mg/dl)

151 60.9 

Borderline 
High (200-
239 mg/dl)

61 24.6 

High (240mg/
dl)

36 14.5 

Table 3. Cross table of Barthel index and LDL level in Dr. 
Soetomo General Hospital Ischemic Stroke Patients

Admitted 
Barthel 
Index

LDL Profile Total

Opti-
mal

Near
Optimal

Bor-
derline 
High

High Very 
High

Total 5 6 6 2 1 20

Severe 5 3 4 0 0 12
Moderate 3 3 5 1 0 12

Slight 1 2 0 1 1 5
Indepen-

dent
0 0 0 0 0 0

Total 14 14 15 4 2 49
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Discussion
From result, male was dominant as stated in previous 
study that ischemic stroke is more common in men rather 
than women because men tend to smoke more often than 
women.13 Other than smoke habit, estrogen level which 
is higher in women also become a protective agent for 
blood vessels. Estrogen treatments have been researched 
for women who has already in menopause. The theory is 
still in controversy due to possible side effects of exogenic 
estrogen, but it is proven that estrogen level is associated 
with reduction of peripheral vascular resistance.14

In this study, patients with desirable total cholesterol 
(60.9%) were more than both the borderline high and high 
combined (39.1%). A study also found the same result as 
prior research.15  Triglycerides level in this study is normal 
in more than half of the patients (66.1%). Other study also 
found that more than half of the subjects are having normal 
triglycerides.16 According to AHA journal, triglycerides and 
total cholesterol level aren’t independent risk for ischemic 
stroke, however there was a suggestion of increased risk 
for patients with high triglycerides and total cholesterol 
level.17 High HDL in blood is considered good.18 HDL is 
commonly considered as “good” lipoprotein for its role in 
carried cholesterol to the liver so that it could be flushed out 
from the body and lowering risk of atherogenesis process.11 
In this study, it is found that patients with low HDL level 
(59.7%) is more than patients with high HDL level.

The results of this study are 71.9 % of the patients have 
their LDL level elevated. Previous study in 2017 also found 
the same result.19 On the other hand, a study by Siddeswari 
in India found different result, which was patients with 
elevated LDL level were only 21.6%.20 Previous studies 
found that unoptimized LDL has been strongly related with 
stroke patient’s mortality, poor outcome, and disability.21.23 

LDL is an atherogenic agents because of its tendency of 
getting built up inside the vascular endothelial and causing 
atherosclerosis, narrow the vascular and causing stroke.1, 10, 

11 The high level of LDL in most of the patients in this study 
describes the indirect effect of high LDL as a risk factor 
of ischemic stroke. Patients with total dependency and not 
optimized LDL level were 75%, and patients with severe 
dependency and not optimized LDL level were 58.3%.  
This shows high level of LDL will most likely to have 
worse outcome.  This study has several limitations such as 
that the use of statin or other dyslipidemia treatments are 
not being recorded in this study. Further study considering 
the treatment for dyslipidemia is considered for follow up 
also study regarding the effect of dyslipidemia drugs on 
stroke patients’ outcome.

Conclusion
This study concluded that most subjects have high LDL 
level which might affect their functional outcome when 
discharge out of the hospital. This study also finds more 
than half of all patients have low HDL level. 
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