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Abstract

Background: Stroke is the major cause of disability and second most common
cause of death of adults worldwide.The association between lipid profile and
stroke is reported to vary with stroke subtype. Aim: To determine the
association between dyslipidemia and hyperglycemia in stroke patients.
Materials and Methods: This was a prospective study. 200 stroke patients
were evaluated in this study. Fasting venous blood samples were collected
from the study subjects to evaluate cholesterol, TAG, LDL, HDL, FBG, and
HbAlc. Result: 200 patients were evaluated in this study. The mean age of the
patients was 66.9 years with majority of them were above 50 years, and were
males. The co-morbidities incidence rate were high. A majority of subjects had
positive family history. The lipid profile were deranged and glucose level were
also high. Conclusion: The relationship between genetic, family history and
environmental factors, viz- smoking, hypertension and diabetes, with stroke is
established. Awareness and prevention centers for stroke may significantly

reduce incidence of stroke.

INTRODUCTION

Stroke is classically characterized as a neurological
deficit. Stroke is the major cause of disability and
second most common cause of death of adults
worldwide.™*! The prevalence of stroke in India, is
estimated to be 203 per 100,000. The incidence of
stroke in India, is 105 to 152/100,000 persons per
year.l Of these, majority of the cases are of
ischemic stroke followed by primary intracerebral
hemorrhage (ICH) and least cases are of
subarachnoid hemorrhage (SAH).El

The established risk factors for ischemic heart
disease includes, lipid and lipoprotein biomarkers,
eg,- total cholesterol (TC), high-density lipoprotein
cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), and triglycerides (TG).[x24
The role of lipid and lipoprotein biomarkers as a
causative factor for ischemic stroke is not
ascertained completely.[

The association amid lipid profile and stroke
reported to be varying with stroke subtype. In
contrast, at low cholesterol levels the risk of ICH
increases many folds. This risk again is dependent
on specific lipid component, with a strong positive
correlation for TC and LDL-C.[

The major risk factors for CVD encompass
hypertension, diabetes, as well as dyslipidemia.
Many middle-aged people reportedly more than one
chronic diseases.[81 Aging, obesity, and smoking
are amongst the other risk factors. It is established

that, clustering of two or more risk factors increases
the risk of CVDs.-10

The incidence and degree of hyperglycemia is
directly associated with severe acute stroke as well
as associated mortality.l1  Dyslipidemia and
diabetes are the two common lifestyle diseases and
are considered causative factor for many diseases. In
contrast, stroke is condition directly causing
mortality and morbidity. Therefore, this study was
conducted to determine the association between
dyslipidemia and hyperglycemia in stroke patients.

MATERIALS AND METHODS

This prospective, observational, unicentric study
was conducted at Department of Neurosurgery, at
Anugrah Narayan Magadh Medical College and
Hospital, Gaya, Bihar, India. The study was
conducted over a period of 2 years from June 2020
to May 2022. The study was approved by the
institutional research and ethical committee. An
informed and written consent was obtained from the
participating subjects before the commencement of
the study.

A total of 200 stroke patients with a confirmed CT
scan admitted to our hospital and willing to
participate, were evaluated towards the success of
this study. Patients without a confirmed CT scan,
suspected transient ischemic attack, refused to give
blood sample and not willing to participate were
excluded.
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The demographic characteristics, detailed history sheet, and the data was subjected to statistical

including habits were recorded in a pre-structured analysis using SPSS Software, Version 20.0.

form.

Procedure: RESULTS

Fasting venous blood samples were collected from

the study subjects to evaluate cholesterol, TAG, 200 patients were evaluated in this study. The mean
LDL, HDL, FBG, and HbAlc. Patients who were age of the patients was 66.9 years with majority of
normoglycemic at the time of presentation, but with them in the age 50 years and above, and majority
a history of diabetes, taking insulin or oral were males. The demographic distribution is shown
hypoglycemic were also considered as diabetics. in [Tabled].

The data was tabulated in Microsoft excel spread

Table 1: Demographic characteristics of subjects. (n =200)

Gender

Male 134
Female 66
Age in years

Below 50 46
Above 50 154

The co-morbidities incidence rate is shown in Table 2. While evaluating the co-morbidity it was found that, 156
subjects had hypertension, 108 subjects had diabetes mellitus, and 22 subjects had transient ischemic attack. 98
subjects were smokers, the majority of smokers were males, and 22 subjects were obese with a BMI above 30
kg/m2 with a mean of 33.3 kg/m2.

Table 2: Demographic characteristics of subjects. (nh =200)

Co-morbidities Number ofcases
HTN (Hypertension) 156

DM (diabetes mellitus) 108

TIA (transient ischemic attack 22

Smoker 98

BMI > 30 (body mass index) 22

Table 3 shows the family history of the participating subjects. The family history of hypertension, stroke and
diabetes mellitus were evaluated. 158 subjects had a family history of hypertension, 104 subjects had a family
history of stroke and 122 subjects had a family history of diabetes mellitus.

Table 3: Distribution of family history

Familial history Number of cases
HTN 158
Stroke 104
DM 122

The venous blood sample were evaluated for various parameters of lipid profile and hyperglycaemia. (Table 4).
It was observed that, 58 subjects had LDL greater than 130 mg/ dl, cholesterol was found to be equal or greater
than 200 mg/dl in 38 subjects, equal or greater than 200 mg/dl was found in 34 subjects, low HDL level was
observed in 122 subjects. The glycemic parameter showed HbAlc levels equal or greater than 6.5% was seen in
104 subjects and FBG equal or greater than 126 mg/dl was observed in 108 subjects.

Table 4: Lipid profile and fasting blood glucose and Glycosylated Hemoglobin levels in stroke patients

Test Number of cases
LDL> 130 mg/dl 58

Cholesterol> 200 mg/dl 38

Triglyceride> 200 mg/dl 34

Low levels of HDL 122

HbAlc > 6.5% 104

FBG > 126 mg/dl 108

Table 5: Mean and standard deviation of age, BMI, lipids, glycosylated hemoglobin and fasting blood sugar

Parameter Mean (+ SD)
Age(years) 66.9 (£9.5)
Obesity(BMI) (kg/m2) 33.3 (+3.7)
Cholesterol (mg/dl) 163.7 (£39.4)
LDL (mg/dI) 116.4(+29.8)
HDL(mg/dl) 42.7 (+19.2)
Triglyceride (mg/dl) 135.1 (#61.4)
HbALc (%) 7.2 (1.5)
FBG (mg/dI) 157 (+71.4)
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The mean and standard deviation of the variables studied are shown in Table 5. The mean age of the patients
was 66.9 years; the main BMI was 33.3 kg/m2. The mean level of cholesterol, LDL, HDL and TAG were 163.7,
116.4, 42.7, and 135.1mg/dl respectively. The mean of the HbAlc was 7.2%, while the mean of FBG was

157mg/dl.

DISCUSSION

Classically stroke is described as a neurological
deficit, credited to acute focal injury of vascular
origin in central nervous system. This includes
intracerebral hemorrhage, cerebral infarction, and
subarachnoid hemorrhage. Globally stroke is a key
reason for disability and death.'? The clinical
presentation of stroke varies widely, and it ranges
from restrained to severe. This clinical appearance
varies with the type of the attack and the area of
brain involved.[*l

The association between dyslipidemia and the
pathogenesis of stroke is in vague. Previous study
results correlating dyslipidemia  with  stroke
remained inconclusive.[*4]

The present study, evaluated the impact of
dyslipidemia, hyperglycemia and other associated
aggravating risk factors for stroke. There found to
be a male predominance for stroke. This finding
was in consonance with the previous studies.[516]
This higher predominance of male for stroke may be
due to high prevalence of smoking and also a
comparatively more likely towards the more fatty
food in our population.

Another explanation for this could be protective
effect of estrogen against stroke in females.
Previous studies have also explained a possible
genetic linking and a positive family history of
males compared to females.*”) The mean age of our
study sample was also similar to the previous study
reports of Indian population, and to Palestine
population as well.[26:2]

The majority of our study subjects were in the 7th
decade of life, this again was in consonance with the
studies on Palestinian population where it was early
6th decade.[*8]

Our study results also indicate the incidence of
stroke being higher in age group 50 years or old. In
the current study, the mean BMI of stroke patients
were 33.3 kg/m2. This is significantly higher than
the previous study on Japanese population.[*d]
Obesity and increased BMI is established to be a
risk factor for coronary artery disease. Its effect as a
risk factor for stroke remained inconclusive.

Genetic linkage and familial history has long been
considered as a strong risk factor for diabetes
mellitus, carcinoma and stroke. The current study,
found a positive history for DM, HTN and stroke
was related to increased incidence of stroke. In our
study, amongst the family history, HTN, DM and
stroke remained the major cause of cerebrovascular
accidents in decreasing order respectively, in
majority of subjects. This suggests that a positive
family may be considered as a high risk factor and a
relatively good predictor of stroke risk.["!

CONCLUSION

The relationship between genetic, family history and
environmental factors viz- smoking, hypertension
and diabetes, with stroke is established. Awareness
and prevention centres for stroke may significantly
reduce incidence of stroke.
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