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ABSTRACT
BACKGROUND: Diabetes mellitus is a well recognized risk factor for acute stroke, resulting in a
greater ischemic to hemorrhagic stroke ratio in the people with diabetes compared with the general
population. Diabetes also doubles the risk of stroke recurrence and has a poor outcome (or having poor
prognosis for survival) as compared to non-diabetic patients, warranting strong and comprehensive
preventive efforts, The aim of this study was to evaluate the High Density Lipoprotein-Cholesterol
(HDL-C) level in the adult diabetic and non-diabetic stroke patients coming to Medical Unit of Saidu
Teaching Hospital, Swat.
MATERIAL AND METHODOLOGY: This was a cross-sectional study, comprised of 100 subjects,
50 were diabetic and 50 were non -diabetic stroke patients of ages between 40 to 90 years. The study
subjects underwent a detailed history and examination. Individuals with a history of medications known
to affects body composition, patients on anti-coagulants and having a history of blood dyscrasias like
leukemia’s, thalasemia, polycythemia, endocrinopathies and patients having clotting disorders, extradural
and intradural hemorrhage as a cause of stroke were excluded from the study. Fasting as well as random
blood sample were drawn from the participants for biochemical assays. The serum HDL-C level, blood
sugar (random and fasting), blood pressure (systolic and diastolic) of Diabetic stroke subjects were
compared with Non-diabetic stroke subjects.
RESULTS: The HDL-C level was significantly low in our study in diabetic as compared to non-
diabetic stroke subjects.
CONCLUSION: The low HDL-C level along with poor metabolic control is an important risk factor
for chronic complications of diabetes mellitus like microvascular and macrovascular disease like
unstable angina, myocardial infarction and stroke. Therefore there is intense need of early screening and
interventions, to prevent macrovascular complications especially stroke in high risk diabetic patients.
KEY WORDS: Diabetes mellitus, High-density Lipoprotein-Cholesterol (HDL-C), Blood pressure,

Stroke.

INTRODUCTION blood and arteries walls to the liver where it is
The relation between High Density Lipoprotein converted to bile to be used for digestion or
Cholesterol [HDL-C] and the risk of ischemic disposed up by the body. This is called “reverse
stroke was inconsistent previously, but in the cholesterol transport” and is believed to be
current opinions, more studies supported an useful in preventing or reversing cardiovascular
inverse association between HDL-C and the risk diseases.* The risk of CVD (angina, infarction,
of ischemic stroke.' The level of HDL-C was and stroke) increases by 2 to 3% for every
decreased obviously in the diabetic group Img/dl decrease in HDL-C>. Wood P.D (1983)
compared to non-diabetic group and also low suggested that a threshold of running
level of HDL-C was present in the acute approximately 8 miles/week over a l-year
ischemic stroke patients with diabetes.” HDL-C period is necessary to increase in HDL-C
or good cholesterol, is primarily involved in levels®. HDL-C has numerous positive effects
returning lipid, largely cholesterol’ from the on the endothelium and arterial vessel wall,
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which decreases non-diabetic atherosclerosis
and the accelerated atherosclerosis, i.e.
atherosclerosis  associated with metabolic
syndrome and overt type-2 DM. Finally one can
conclude that low HDL-C and isolated Low
HDL-C constitutes an important risk factor for
atherosclerosis. Therapies that lead to a return to
normal physiologic range of HDL-C may result
in the delay of atherosclerosis progression7.
Normal HDL-C levels for diabetic patients are
greater than 45 mg/dl in males and 55 mg/dl in
females®. High-density lipoprotein cholesterol is
beneficial for a number of reasons. The most
important is its ability to drive a process called
“reverse cholesterol transport”. In general, the
higher the HDL -C, the greater the capacity to
remove cholesterol and prevent dangerous
blockages from developing in the vessel walls.
HDL-C helps to keep the blood vessels widened
(dilated), thereby promoting better blood flow.
HDL-C also reduces blood vessel injury through
its anti-oxidant and anti-inflammatory functions,
among other effects’. The reduction of HDL-C
levels was associated with beta-cell dysfunction
in subjects with impaired glucose tolerance'.
Many diabetics do not even know that they have
the condition until their blood glucose starts to
cause serious problems and if untreated diabetes
can lead to serious problems like microvascular
and macrovascular complications''.  The
macrovascular complications are unstable
angina, myocardial infarction, and stroke'’
Diabetes mellitus is a well recognized risk
factor for acute stroke, resulting in a greater
ischemic to hemorrhagic stroke ratio in the
people with diabetes compared with the general
population. Diabetes also doubles the risk of
stroke recurrence'” and has a poor outcome (or
having poor prognosis for survival) as compared
to non-diabetic patients'*. Diabetes mellitus
(DM) is considered as one of the important risk
factors of acute ischemic stroke (AIS), which
has been proved in a series of studies'’. The
important  pathogenicity = behind it is
atherosclerosis (AS)'®, which perhaps has more
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direct correlation with the blood lipid especially
HDL-C'” and HDL-C has inverse correlation to
the occurrence of ischemic stroke with
diabetes’. Asian Indians, without diabetes had
the lowest serum HDL-C, followed by Malays
and Chinese. The ethnic differences persisted
even in those with diabetes mellitus. This study
showed that Asian Indians with diabetes had
lower HDL-C than Chinese and Malays with
diabetes mellitus'®. Different studies indicate
that lipid profile especially HDL-C plus stroke
occurrence varies among population of different
ethnic origin. So the present study was designed
to evaluate the levels of HDL-C in Diabetic and

Non-diabetic Stroke patients in Pakistani
population.
MATERIAL AND METHODS

This was a cross-sectional study carried out by
the Department of Physiology, Saidu Medical
College, swat, in collaboration with the
Department of Medicine, Saidu Teaching
Hospital, Swat. The study comprised of 100
subjects between 40-90 years of age. They were
divided into two groups, 50 subjects with
diabetic stroke and 50 with Non-diabetic stroke
patients. Subjects taking medications known to
affect lipid profile, on anti-coagulants, and
having a history with endocrinopathies (e.g.
down syndrome, Cushing syndrome,
acromegally, thyro- toxicosis, etc) or any other
major illness were excluded from the study.
Patients having intra-cerebral tumors, CSF
obstruction, Extradural and Intradural
haemorrhage as cause of stroke were also
excluded from the study.

After obtaining informed consent, a detailed
history, general physical and systemic
examination was performed. Blood pressure was
measured in the right arm in sitting position.
Blood was drawn to estimate fasting HDL-C,
random and fasting blood sugar. CT scan was
done in each and every stroke patient to
differentiate between Ischemic and
Hemorrhagic stroke.




Statistical analysis was done using SPSS
version 16. Mean and standard deviation (SD)
were determined for quantitative data.
Comparative analysis between the two groups
was done using two tailed student’s t-test. P
value <0.05 was considered statistically
significant, while p<0.001 was taken as highly
significant.

RESULTS

There were a total of 100 subjects, 45% were
males and 55% were females. Out of these 23
males and 27 females were diabetic. In diabetic
group 96% patients had Ischemic stroke while
4% had hemorrhagic stroke. On the other hand
in non-diabetic group 76% patients had
Ischemic while 24% had hemorrhagic stroke,
showing significantly high ischemic to
hemorrhagic ratio in diabetic stroke as
compared to non diabetic stroke patients. The
HDL-C level in diabetic stroke patients was
significantly low as compared to the non-
diabetic stroke patients group.

Table 1 Shows blood sugar (fasting & random)
level both in diabetic stroke and Non-diabetic
stroke group. Fasting blood sugar level of
diabetic stroke was 219.12+ 75.31 and that of
Non -diabetic stroke group was 96.22 + 13.15.
Similarly random blood sugar level of diabetic
stroke was 301.70 + 80.09 and that of control
was 140.04 + 19.45. Blood sugar, both fasting
& random was statistically highly significant in
diabetic stroke as compared to control group.
The values were given as mean = SD (standard
deviation)

Table-1: Blood sugar in diabetic and non-
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Table-2, Shows HDL-C levels both in diabetic
and non-diabetic stroke group. High-density
Lipoprotein -Cholesterol (HDL-C) level of
diabetic stroke was 28.48 + 8.04 and that of
non-diabetic stroke subjects group was 36.84 +
12.22, showing that the HDL-C level of

Diabetic group is statistically  highly
significantly low than the Non-diabetic group.
*Significan

Table-2: HDL-C level in Diabetic and Non-
diabetic Stroke subjects

Diabetic (n = Non-diabetic (n = 50)
50)
Mean + Range | Mean+ S.D | Range |p-value
S.D
HDL-C (| 28.48+8.0| 13-54 [36.84+ 12.22 | 14-74 |<0.001**
mg/dI) 4

The values are expressed as Meant S.D
(standard deviation) *Significant, ** Highly
Significant

Table-3 Shows that in diabetic subjects, the
ischemic and hemorrhagic stroke patients were
48 (96%) and 2 (4%) out of 50 cases
respectively and in non-diabetic subjects the
ischemic and hemorrhagic stroke patients were
38 (76%) and 12 (24%) out of 50 cases
respectively. The p-value is 0.004 and the Chi-
square value is 8.306, showing that the ratio of
ischemic to hemorrhagic stroke is significantly
high in diabetic as compared to non-diabetic
stroke subjects.

Table-3: Distribution of ischemic and
hemorrhagic stroke in diabetic and non-
diabetic subjects

Variables expressed as numbers and percentages

diabetic stroke patients Groups Total
Diabetic (n=50) | Non-diabetic (n = Diabotc Nordahoic
50

Mean Mean: | Range | p-value Ischemic 48 38 86

S.D Range | S.D 96.0% 76.0% 86.0%
Fasting 21912+ | 120- 96.22+ 75-139 | <0.001* Stroke | Hemorrhagic D) 1 12
blood 7531 | 583 | 1315 r g = - =
sugar(mg/dl) Total 50 éo 160
Random 30170+ | 192- | 140.04= | 109- | <0.001" o8 e ThTEm e
blood sugar | 8009 | 590 | 19.45 | 200 ' ; -
(mg/dl) Chi-square = 8.306 p-value =
Variables expressed as mean+ S.D, ** Highly 0.004
Significant




DISCUSSION

Stroke remains a major healthcare problem. Its
human and economic toll is staggering. It is
estimated that there are >795,000 incident
strokes in the United States each year, resulting
in >130,000 deaths annually'®, with 4.8 million
stroke survivors alive today. No large scale
epidemiological studies are available to
determine the true incidence of stroke in
Pakistan. Estimated annual incidence is
250/100,000, translating to 350,000 new cases
every year™. Stroke is also a leading cause of
functional impairments, with 20% of survivors
requiring institutional care after 3 months and
15% to 30% being permanently disabled. Stroke
is a life-changing event that affects not only the
person who may be disabled, but the entire
family and other caregivers as well”. Stroke is
the leading cause of serious long term disability
and the fifth common cause of death in the
Unted States™. Stroke is also the second most
common cause of death in the world and the
most common cause of dlsablhty in developed
and developing countries”. Koroshetz and
Gonzalez reported that Ischemlc stroke occurs
due to a multitude of underlying pathologic
processes and about 85% of all strokes are due
to ischemia®. Our study is also consistent with
this report because of the 86% ischemic stroke
and 14% hemorrhagic stroke in our study.

Our study is also partially in accordance with
the study of Lehto S et al which showed
elevated total cholesterol, reduced high-density
lipoprotein cholesterol (HDL-C), and elevated
triglycerides to be important predictor of
stroke®*. Our study has significantly low level of
high-density  lipoprotein, in diabetic as
compared to non-diabetic stroke patients.

The present study is also in accordance with the
study of Yeo et al who reported that Asian
Indian, without diabetes had the lowest serum
HDL-C, followed by Malays and Chinese. The
ethnic differences persisted even in those with
diabetes mellitus. This study showed that Asian
Indians with diabetes had lower HDL-C than
Chinese and Malays with diabetes mellitus'®. In
our study although HDL-C level has not been
compared with Chinese and Malays but the
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HDL-C level of diabetic is compared with that
of non-diabetic stroke patients and in diabetic
stroke subjects the HDL-C is significantly low
as compared to non-diabetic stroke subjects.
The HDL-C level of diabetic and non-diabetic
stroke subjects in our study is (Mean + SD)
28.48 + 8.04 and 36.84 + 12.22 respectively)
with p-value < 0.001, showing that HDL-C level
in DM group is significantly low as compared to
non-diabetic group. As the normal HDL-C level
is that, HDL-C greater than 45 mg/dl in males
and 55 mg/dl in females®, so we can say that in
our population the mean HDL-C is low both for
diabetic and non-diabetic as shown in the study
of Yeo et al, for Asian Indians. Our study
(Ischemic to Hemorrhagic stroke in diabetic vs.
non -diabetic group is 48:2 and 38:12
respectively) is also consistent with the study
report that diabetes mellitus is a well recognized
risk factor for acute ischemic stroke, resulting in
a greater ischemic to hemorrhagic stroke ratio in
the people with diabetes compared with the
general population”. Since the incidence of
ischemic stroke is higher and the clinical
outcome poorer in patients with diabetes and the
general public is more concerned with having a
major stroke than with having a myocardial
infarction, prevention of this problem is
therefore important.

CONCLUSION

The low HDL-C level along with poor
metabolic control is an important risk factor for
chronic complications of diabetes mellitus i.e
microvascular and macrovascular disease like
unstable angina, myocardial infarction and
stroke. Therefore there is intense need of early
screening and interventions, to prevent
macrovascular complications especially stroke
in high risk diabetic patients because the general
public is more concerned with having a major
stroke than with having a myocardial infarction.

819




REFERENCESS.

1.

10.

iH 8

12,

13.

14.

15

16.

14

Zhang Y, Tuomilehto J, Jousilahti P, Wang Y,
Antikainen R, Hu G: Total and high- density
lipoprotein cholesterol and stroke risk, Stroke.
2012,43:1768-1774.

Yun Luo, Jingwei Li, Junfeng Zhang, Yun Xu: Low
HDL Cholesterol is correlated to the acute ischemic
stroke with diabetes mellitus, Lipids in Health
Diseases. 2014,13:171.

Biggerstaff D K, Wooten S.J. Understanding
lipoproteins as transporters of cholesterol and other
lipids, Advan Physiol Edu. 2004; 28:105-6.

Neiman D C. The exercise health connection,
Champaign, IL: human kinetics. 1998.

Durstine J L, Haskell W L. Effects of exercise
training on plasma lipids and lipoproteins, exercise
and sports science reviews. 1994; 22:477-522.

Wood P D. Increased exercise level and plasma
lipoprotein concentrations: a one year randomized,
controlled study in sedentary middle aged men,
metabolism. 1983; 32; 1:31-9.

Hayden R M, Tyagi C S. Isolated low high-density
lipoprotein cholesterol (HDL-C): implications of
global risk reduction: Case report and systemic
scientific review, cardiovascular diabetology. 2005;
4;1:1-12.

Codario R.A. Diabetic dyslipidemia, Type-2 diabetes,
prediabetes and the metabolic syndrome: The
primary guide to diagnosis management, Totowa N J,
R.A Codario © Humana Press Inc: 155-70.

Toth P P. The “good cholesterol“high-density
lipoprotein, Circulation. 2005; 111:e89-e91.

Bardini G, Dicembrini I, Rotella CM, Gianini S:
correlation between HDC cholesterol levels and beta-
cell function in subjects with various degree of
glucose tolerance,Acta diabetol. 2013,50:277-281.
Diabetes mellitus and the western diet, micro nutra
health Journal. 2007; 1-4

Dunn J E, Ariens S A R, Grant J P. The influence of
type-2 diabetes on fibrin structure and function,
Diabetologia. 2005; 48:1198-1206.

Idris I, Thomson A G, Sharma C J. Diabetes mellitus
and stroke, Int J Clin Pract. 2006;60;1:48-56.

Codario A R. Risk reduction in patients with
diabetes, Type-2 diabetes, pre-diabetes, and the
metabolic syndrome: The primary guide to diagnosis
and management, Totowa N J, R.A Codario ©
Humana Press Inc: 205-23.

Luo Y, Li JW, Wang C, Guan DN, Xu Y: Diabetes
mellitus influence the pathogenesy of cerebral
infarction association with carotid artery plaque. Chin
J Neuromed. 2012, 11: 9-12. (article in Chinese
Hewitt J, Castilla Guerra L, Fernandez-Moreno Mdel
C, Sierra C: Diabetes and stroke prevention: a
review. Stroke Res Treat. 2012, 2012: 673187-

Yu XH, Fu YC, Zhang DW, Yin K, Tang CK: Foam

18.

19,

20.

21.

22.

23.

24.

25,

Journal of Saidu Medical College 2016; 6(2)

cells in atherosclerosis. Clin Chim Acta. 2013, 424:
245-252.

Yeo K K, Tai C B, Heng D, Lee M J J, Ma S, Hughes
K, Hughes K, Chew K S, Chia K S, Tai S E.
Ethnicity modifies the association between diabetes
mellitus and ischemic heart disease in Chinese,
Malays and Asian Indians living in Singapore,
Diabetologia. 2006; 49:2866-73.

CDC,NCHS, underlying cause of death 1999-2013
on CDC wonder online Database released 2015. Data
are from the multiple cause of death files, 1999-2013,
as compiled from data provided by the 57 vital
statistics jurisdictions through the vital statistics
cooporative program. accessed feb 3, 2015.

Goldstein B L, Adams R, Alberts J M, Appel J L,
Brass M.L, Bushnell D.C. Primary prevention of
ischemic stroke, stroke. 2006; 37:1583-1633.
Mozaffarian D, Benjamin EJ, Go AS, et al. Heart
disease and stroke statistics: A report from the
American heart association, Circulation. 2015, e29-
327,

Gerzeli S, Tarricone R, Zolo P, Colangelo I, Busca R
M, Gandolfo C. The economic burden of stroke in
Italy. The EcLIPSE Study: Economic longitudinal
incidence-based project for stroke evaluation, Neurol
Sci. 2005; 26:72-80.

Koroshetz ] W, Gonzalez G R. Causes of ischemic
stroke, Springer link. Com. 28-40.

Lehto S, Ronnemaa T, Pyorala K, Laako M.
Predictors of stroke in middle aged patients with non-
insulin dependent diabetes, Stroke. 1996; 27:63-8.
www.pakstroke.com. An official website of Pakistan
stroke society. Last accessed on April 5, 2008.

CORRESPONDENCE ADDRESS
Name: Dr. Sahibzada Saeed Jan,

Address: Associate Professor Physiology,
Saidu Medical College, Saidu Sharif, Swat.
E-Mail: drsaeedjan @yahoo.com

820






