Journal of Cardiovascular Disease Research
ISSN: 0975-3583,0976-2833  VOL15, ISSUE 1, 2024

Original Research Article

A Cross Sectional Study on Clinical Profile and Risk Factors of Stroke with
Special Emphasis on Homocysteine Levels

Dr. Ranjith V.2, Dr, Srinivas K.2, Dr. Dinesh P.V.2
Assistant Professor, Department of General Medicine, Mysore Medical College, Mysore,
Karnataka, India.
2Assistant Professor, Department of General Medicine, Mysore Medical College, Mysore,
Karnataka, India.
3Professor & HOD, Department of Community Medicine, KVG Medical College, Sullia,
Karnataka, India.

Corresponding Author
Dr. Dinesh P. V., Professor & HOD, Department of Community Medicine, KVG Medical
College, Sullia, Karnataka, India.

Received: 11-12-2023 / Revised: 16-12-2023 / Accepted: 14-01-2024
ABSTRACT

BACKGROUND

Stroke is one of the leading causes of death and disability. It is now becoming an important cause
of premature death and disability in a country like India. There are many risk factors for stroke
which include age, smoking, alcohol consumption, physical inactivity, hypertension,
dyslipedemia, diabetes mellitus, obesity, cardiovascular diseases and metabolic syndrome.
Certain biochemical factors have also been implicated as a definite modifiable risk factor.

OBJECTIVE
To describe the clinical profile of patients admitted with stroke and also to identify the risk
factors of stroke with special emphasis on homocysteine levels.

MATERIALS AND METHODS

A cross sectional study was conducted among 100 stroke patients admitted at a tertiary care
teaching hospital in Mysore between April 2017 to March 2020. Permission from Institutional
Ethics Committee was obtained before the start of the study. Blood was obtained from all
patients and the results obtained were entered in the preformed performa along with other
clinical parameters.

RESULTS

Most of the patients (41%) belonged to the age group of 60 to 79 years and were males (84%).
94% had infarct and 6% had cerebral haemorrhage. Proportion of patients who had hypertension,
diabetes, were smokers, and consumed alcohol were 46%, 22%, 50% and 61% respectively. The
mean serum homocysteine level was 18.19 + 9.98. Serum cholesterol and serum homocysteine
were significantly higher in the younger age group when compared to those in age group of more
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than 45 years. Patients without diabetes had high homocysteine levels when compared to diabetic
patients. A negative relationship between age and homocysteine levels was seen.

CONCLUSION

The incidence of stroke was highest in males belonging to the age group of 60 to 79 years with
hemiplegia being the most common presentation and middle cerebral artery being the most
common vascular territory involved. Higher serum triglycerides and homocysteine levels were
significantly associated with young stroke. A negative correlation between diabetes, age and
homocysteine levels was seen.
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INTRODUCTION

Worldwide, cerebrovascular accidents (stroke) are the second leading cause of death and the
third leading cause of disability.[*! It is a major global public health problem. World Health
Organization (WHO) defines stroke as rapidly developing clinical signs of focal (or global)
disturbance of cerebral function, with symptoms lasting 24 hours or longer or leading to death,
with no apparent cause other than of vascular origin.”! Stroke may either be secondary to
ischemia or hemorrhagic disturbances of the cerebral blood circulation.

Globally, 70% of strokes and 87% of both stroke-related deaths and disability-adjusted
life years occur in low- and middle-income countries.*%! Over the last four decades, the stroke
incidence in low- and middle-income countries has more than doubled. During these decades
stroke incidence has declined by 42% in high-income countries.!

Risk factors for stroke include age, smoking, alcohol consumption, physical inactivity,
hypertension, dyslipedemia, diabetes mellitus, obesity, cardiovascular diseases, metabolic
syndrome, history of cerebrovascular event and genetic risk factors.[8”8 Elevated levels of
homocysteine is considered as a definite modifiable risk factor for ischaemic strokel®1%1:12l and
recently for haemorrhagic stroke as well.[*]

Homocysteine is an intermediate in the methionine metabolism and can cause vascular
injury and atherosclerotic plaque instability.[**! Hyperhomocysteinemia is defined as an elevated
levels of total homocysteine concentration (>10 pM/l) in plasma.l*® As compared to
concentrations below 9uM/I, there is nine-fold increase in the risk of myocardial infarction and
stroke with total plasma homocysteine levels above 20 pM/1.[*6]

The objective of the present study is to describe the clinical profile of patients admitted
with stroke and also to identify the risk factors of stroke with special emphasis on homocysteine
levels.

Materials and Methods

A cross sectional study was conducted among 100 stroke patients admitted at a tertiary care
teaching hospital in Mysore between April 2017 to March 2020. Diagnosis of stroke was based
on history of the patient, clinical features, CT scan of brain and MRI if needed. All the patients
were subjected to the following blood investigations: Complete blood count, Random blood
sugar, Serum cholesterol, Serum triglyceride, Blood urea, Serum creatinine, fasting serum
homocysteine level, ECG, Fundoscopy, Carotid Doppler and Echocardiogram.
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Study commenced only after approval of the study protocol by Institutional Ethics
Committee. All the patients (caregivers of comatose patients) were explained the nature of study
and a written informed consent was taken before the study.

4 ml blood was collected in EDTA coated tubes. The serum was separated by
centrifugation. Serum homocysteine was measured by fluorescein polarization immunoassay
(FPIA).

Operational Definition
Waist Hip Ratio: The cut off values for waist hip ratio (WHR) were 0.89 for men and 0.81 for
women. ]
Hypertension: Previously receiving antihypertensive medication or when the patient was
previously diagnosed with hypertension or detecting blood pressure of > 140/90 mm/Hg for two
measurements, 819
Diabetes Mellitus: If the patient was previously on oral hypoglycemic agents/insulin treatment
or had the diagnosis of any type of DM or FBS > 126 mg/dl or had a documented RBS
> 200 mg/dl or glycosylated hemoglobin of >6.5%.[1819
Alcohol Abuse/ Consumption: on average > 2 drinks/day for males and > 1 drinks for females
(previous drinker: ex drinker for more than 1 year).[2"]
Smoker: On average 2 cigarettes per day in men and 1 per day in women 2]

« Former smoker: who abstained from smoking for greater than 1 years.[??

« Current smoker: smoking within 1 year ago.??

RESULTS
SI. No. Variables No. of Patients

20 — 29 Years 3 (3%)
30 — 39 Years 13 (13%)
40 — 49 Years 19 (19%)
. 50 — 59 Years 16 (16%)
Age Distribution 60— 69 Years 21 (21%)
70— 79 Years 20 (20%)

80 — 89 Years 6 (6%)

90 - 99 Years 2 (2%)
o Male 84 (84%)
Sex Distribution Fermale 16 (16%)
e . Normal 39 (39%)
Waist Hip Ratio Increased 61 (61%)
. . Present 46 (46%)
History of Hypertension Absent 54 (54%)
. . Present 22 (22%)
History of Diabetes Absent 78 (78%)
. i Present 50 (50%)
History of Smoking Absent 50 (50%)
History of Alcohol Present 61 (61%)
Consumption Absent 39 (39%)
Infarct 94 (94%)

Type of Stroke Haemorrhage 6 (6%)

Table 1: Baseline Characteristics of the Patient
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Laboratory
Parameters

Less than 45
Years (31)

More than 45
Years (69)

T Value

P Value

Haemoglobin

10.81 +4.46

12.71 £ 3.41

2.3354

0.0216*

Random Blood Sugar,

160 + 87.16

149.98 + 64.23

0.6434

0.5215

Serum Creatinine

1.7 +2.87

1.06 £ 0.43

1.8184

0.0721

Total Cholesterol

151.45 + 41.04

171.58 + 52.40

1.8922

0.0614

Serum Triglycerides

214.81 + 224.20

143.73 + 55.94

2.4809

0.0148*

Serum Homocysteine

22.18 +7.83

16.39 + 10.36

2.7732

0.0066*

Table 2: Laboratory Parameters Stratified Based on Age

.| Laboratory Parameters

Male (84)

Female (16)

T Value

P Value

Haemoglobin

12.55 + 3.86

10.84 + 3.18

1.6656

0.0990

Random Blood Sugar 155.07 + 74.39 142 + 54.64 0.6681 | 0.5056

Serum Creatinine 1.30+1.66 0.85+0.11 1.0795 0.2830

Total Cholesterol 157.63 +47.74 215.71 £ 33.03| 4.6494

Serum Triglycerides 165.5 + 110.74 105.85 +23.87| 2.1368

Serum Homocysteine 17.87 £ 10.76 19.86 + 3.62 0.7293 0.4675

Table 3: Laboratory Parameters Stratified Based on Gender

Type of Stroke Serum Homocysteine Levels | T Value P Value

Infarct (94) 18.24 £9.90

0.2110 0.8333

Haemorrhage (6) 19.13+12.01

Table 4: Serum Homocysteine Levels in Infarct and Haemorrhagic Stroke
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<0.0351*
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Figure 1: Correlation between Age and Homocysteine Levels

The study was conducted among 100 stroke patients admitted in a tertiary care teaching
hospital. Most of the patients (41%) belonged to the age group of 60 to 79 years and were males
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(84%). The mean age of the stroke patients was 56.3 + 15.79. 61% of the patients were obese on
the basis of the waist hip ratio. 46% of the patients presented with a history of hypertension and
22% gave a history of diabetes. The proportion of patients who smoked tobacco and consumed
alcohol were 50% and 61% respectively. Maximum number of patients (94%) admitted had an
infarct and the rest of them (6%) had haemorrhage (Table 1).

The mean levels of haemoglobin, random blood sugar, serum creatinine, total cholesterol
and serum triglycerides were 12.20 + 3.78, 152.97 + 71.47, 1.23 + 1.55, 166.66 + 50.19 and
159.69 + 117.40 respectively. The mean serum homocysteine level was 18.19 + 9.98. The
laboratory parameters were stratified based on the age. Serum cholesterol and serum
homocysteine were significantly higher in the younger age group when compared to those in age
group of more than 45 years. There was significant difference in total serum cholesterol and
triglyceride levels between males and females. The serum homocysteine levels however showed
no significant difference between the genders. There was no significant difference in serum
homocysteine levels between patients with infarct and haemorrhagic stroke.

A chisquare test was applied to see if there was a relationship between hypertension,
diabetes mellitus, alcohol intake and smoking with presence of homocysteinemia. It was seen
that patients without diabetes had high homocysteine levels when compared to diabetic patients
and this relationship was statistically significant.

A Pearson correlation was done to check the relationship between age, total cholesterol
and serum triglycerides with homocysteine levels. It was found that there was a negative
relationship between age and homocysteine levels and this was statistically significant.

DISCUSSION

The study was conducted among 100 patients who had stroke and were admitted in a tertiary care
teaching hospital. The mean age of the study population was 56.3. This finding was similar to
other studies.[?24%1 |t is believed that the average age of patients with stroke in developing
countries is 15 years younger than that in developed countries.??™ In India, nearly one-fifth of
patients with first ever strokes admitted to hospitals are aged 40 years.[®l The proportion of
females in this study was 16% which is lower than that seen in other studies.[?224?% The mean
age and gender distribution was slightly lower than that of Western and Chinese
population.[?22425 Almost 51% of the patients belonged to less than 60 years age group which
reflects the financial burden because of stroke in India. The higher proportion of males indicates
that there still exists some cultural barriers which prevents women from seeking medical care.

It has been estimated that hypertension causes 54% of stroke mortality in low-income and
middle-income countries, followed by high cholesterol (15%) and tobacco smoking (12%).12°! It
was observed in the present study that atleast 50% of the patients either smoked or consumed
alcohol or both. Of those who were found to use tobacco in some form, 76% smoked cigarattes.
The limitation of this study is that the investigators enquired only about current smoking and
probably this could have underestimated the risk factor. It was found in a study that, young
stroke subjects were 8 times more likely to have had smoked tobacco."]

Several studies have reported that homocysteinemia is associated with two to threefold
increased risk of ischemic stroke.3%%23334 Several factors contribute to increased plasma
homocysteine levels. Individuals with pre-existing atherosclerosis have higher homocysteine
levels than those without pre-existing atherosclerosis. Higher prevalence of homocysteinemia in
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many developing countries could indicate the role of inadequate intake of vitamins and
antioxidants in the multi-factorial causes of stroke.1:%]

In the present study, the homocysteine levels were negatively associated with age. In a
study conducted by Lakshmikumar K et al.l®®l jt was seen that serum homocysteine levels
increases with age from 20 to 49 years. However, in the 50 -60 years age group, there was
decline in homocysteine levels. The findings in the present study and that of Lakshmikumar K et
al are different from other studies.7 8

In the present study, euglycemic patients had a higher homocysteine level when
compared to diabetic patients. This finding was similar to that seen in a study conducted by
Daniel E Platt’®® where a significant negative correlation was observed between homocysteine
levels and type Il diabetes mellitus.

CONCLUSION

The incidence of stroke was highest in males belonging to the age group of 60 to 79 years.
Hemiplegia was the most commonest mode of presentation and middle cerebral artery was the
most common vascular territory involved. Although hypertension, diabetes mellitus, smoking,
alcohol consumption and obesity are considered as risk factors for stroke, higher serum
triglycerides and homocysteine levels were significantly associated with young stroke. There was
a negative correlation between diabetes, age and homocysteine levels.
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