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ABSTRACT

Objective: To determine the frequency of Hyperhomocysteinemia in patients of essential hypertension presenting with acute
ischemic stroke.

Study Design: Cross-sectional analytical study.

Place and Duration of Study: Department of Internal Medicine, Combined Military Hospital, Quetta Pakistan, from Feb 2018
to Jan 2019.

Methodology: The patients of essential hypertension presenting with acute ischemic stroke between 20-70 years of age of
either gender were evaluated for the serum homocysteine level.

Results: A total 195 patients of essential hypertension presenting with acute ischemic stroke for 224 hours duration, of age
between 20-70 years, of both genders were included in the study by non-probability consecutive sampling. Majority of
patients were between 50-59 year of age (34.3%) with majority of them were male (66.4%). Out of 195, 70.3% were smokers,
56.4% were diabetics, 60.5% were obese and 71.7% had hyperhomocysteinemia respectively. The statistical significance was
also observed for hyperhomocysteinemia in accordance with age (p=0.04), gender (p=0.02), obesity (p=0.03) smoking (p=0.01)

and diabetes mellitus (p=0.03).

Conclusion: Hyperhomocysteinemia is more prevalent in patients of essential hypertension with acute ischemic stroke.
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INTRODUCTION

Cardiovascular and cerebrovascular diseases are
the leading causes of death accounting for over 40% of
all deaths worldwide and have been observed a pos-
itive association between serum homocysteine (Hcy)
and risk of hypertension, ischemic stroke (IS) and
coronary heart disease (CHD).! Hypertension increases
the risk for development of systemic adverse events
and the majority of these patients have essential hyper-
tension that can be defined as a rise in blood pressure
due to unknown cause.? The prevalence of hyper-
tension has been increased since last decades from 2%
to 25% among urban residents and from 2% to 15%
among the rural residents of India, while the National
Health Survey of Pakistan estimated that hypertension
affects 18% of adults and 33% of adults above 45 years
old.? The Seventh Report of the Joint National Commi-
ttee (JNC-7) identifies that left ventricular hypertro-
phy, angina/previous myocardial infarction, stroke or
transient ischemic attack as end organ damage due to
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long standing hypertension.* A reduction of 5mmHg in
diastolic BP results in decrease risk of coronary heart
disease by 6% and stroke by 15%.5 An increase in body
mass index (BMI) is associated with an increased risk
of developing conditions such as hypertension, it is
recommended to take Diet low in salt, total fat, and
cholesterol.® C.T scan brain is the most accurate metho-
d to differentiate between hemorrhage and ischemic
stroke and also rule out many other brain diseases.”
No consensus exists on the timing of the blood test of
homocysteinemia with respect to an acute event.?

The homocysteine is a homologue of cysteine and
has an additional methylene group, biosynthesized by
the removal of terminal methyl group from methionine
and can be recycled into methionine or into cysteine
with the help of vitamin-B.? Increase in plasma concen-
tration of homocysteine is reported in patients with
stroke, peripheral vascular disease & coronary disease
and confer an independent risk of atherosclerosis.’®

Therefore, the present study was conducted to
evaluate the hyperhomocysteinemia in essential hyper-
tensives presenting with acute ischemic stroke in our
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population because the literature on the relations of
serum homocysteine to raised blood pressure and
stroke had been scarce and the adverse events might
be mediated in part by its relationship with hyper-
homocysteinemia. The study would be helpful for
physicians, who should consider screening for serum
homocysteine in hypertensive individuals because
early screening and treatment can reduce life threa-
tening events such as acute ischemic stroke and on the
basis of the observations of present study the early
management strategies can be planned to save the
patients from hypertensive adverse events as far as
acute ischemic stroke is concerned.

METHODOLOGY

The cross sectional analytical study was carried
out From February 2018 to January 2019 in the
Department of internal Medicine, Combined Military
Hospital, Quetta Pakistan. A total of 195 patients were
selected by taking the prevalence of hyperhomocys-
teinemia in essential hypertension with acute ischemic
stroke 46%, 12d=7% , n=195 patients of essential hyper-
tension by non-probability consecutive sampling.

Inclusion Criteria: Patients of age between 20-70 years
of both genders who had essential hypertension for
206 months and presented with acute ischemic stroke
persist beyond 24 hours duration documented by a
brain CT that showed hypodense area and evident for
the presence of infarction, were inlcuded.

Eclsuion Criteria: Patients with hemorrhagic stroke
and already on folic acid, steroids, immunosuppres-
sive, pyridoxine and vitamin B12 therapy were
excluded from the study along with diagnosed cases of
chronic kidney disease, hyperthyroidism, coarctation
of the aorta, hyperaldosteronism, Cushing syndrome,
pheochromocytoma and pregnant and lactating ladies.

The serum homocysteine level >15pmol/L was
considered as hyperhomocysteinemia. This study was
conducted after taking the consent from patients and
permission by ERC (Ltr no. CMH Quetta/027) on the
patients with essential hypertension for more than six
months duration presented with acute ischemic stroke
in the department of Medicine, Combined Military
Hospital, Quetta. All relevant participants and the
blood pressure was measured by sphygmomanometer
(apparatus/instrument) and the acute ischemic stroke
was evaluated by clinical examination and CT scan
film. For serum homocy-steine level, after all aseptic
measures 2ml venous blood sample were taken in a
disposable 5ml syringe from all the relevant (essential

hypertensive) patients and then sent to laboratory for
analysis.

The SPSS version 17.00 was used for the analysis
of data. The variables such as frequency, percentage
(%) and p-value was derived for hyperhomocysteine-
mia in essential hypertension presenting with acute
ischemic stroke as well as for smoking, D.M and
gender distribution. The mean and standard deviation
(SD) was calculated for age, BMI, duration of hyper-
tension, systolic and diastolic blood pressures. The
stratification was done for age, gender, obesity, smo-
king, duration of hypertension, and diabetes mellitus
accordingly to see the effect on outcome and to control
the effect modifiers. The chi-square test was used on
categorical variables at 95% confidence interval and the
p-value <0.05 was considered as statistically significant.

RESULTS

A total 195 patients of essential hypertension for
>six months with acute ischemic stroke for >24 hour
duration of 20-70 year of age either gender were
recruited. The demographical and clinical parameters
of study population is shown in Figure.

Figure: The Demographic and Clinical Parameters of Study
Population (n=195)
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While the MeantSD for age, duration of hyper-
tension (yrs), duration of acute ischemic stroke (hrs),
body mass index-BMI (kg/m?2), systolic blood pressure
(mmHg), diastolic blood pressure (mmHg) and homo-
cysteine level (umol/L) is shown in Table-1. The strati-
fication for hyperhomocysteinemia according to age,
gender, smoking and diabetes Mellitus is shown in
Table-1II, statistical significance was also observed for
hyperhomocysteinemia in accordance with gender (p=
0.02) smoking (p=0.01) and obesity (p=0.03).
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Table-I: Descriptive Statistics (n=195)

Quantitative variables MeantSD
Age (yrs) 61.83+7.93
Duration of hypertension (yrs) 7.83+3.86

Duration of acute ischemic stroke (hrs) 37.92+7.51
Body mass index-BMI (kg/m2) 30.21+3.32
Systolic blood pressure (mmHg) 175.72+12.8
Diastolic blood pressure (mmHg) 100.83+8.75
Homocysteine level (nmol/L) 32.72+7.42

Table-II: The Hyperhomocysteinemia in Accordance with
Gender, Smoking and Obesity (n=195)

Hyperhomocysteinemia n(%) p-
Yes No value
93 28
Male
66.4% 50.9%
Gender
47 27 0.02
Female
33.6% 49.1%
yes 106(75.7%) 31(56.4%)
Smoking 0.01
No 34(24.3%) 24(43.6%)
es 91(65.0% 27(49.1%
Obesity  |— (65.0%) @1%) | 03
No 49(35.0%) 28(50.9%)
DISCUSSION

The present cross sectional analytic study has
shown a firm association of hyperhomocysteinemia
with acute ischemic stroke in older as well as younger
age groups. The vascular damage due to hyper-
homocysteinemia in hypertensive population is more
as compare to normotensive.” While the prevalence
for hyperhomocysteinemia in essential hypertension
with ischemic stroke was reported as 46%.12

This present study results are comparable with
many former studies.’®1> how ever there are few
studies which could not ascertain any relationship
between hyperhomocysteinemia and stroke.¢ the exact
threshold level for homocysteine associated with
increased risk of vascular events has not been estab-
lished in any study. The association between homocy-
steine (Hcy) and Atherosclerotic vascular disease
(ASVD) appears to be directly proportional, as increa-
sing cholesterol and blood pressure are directly
proportional to vascular disease.’” it has been postu-
lated that normal range for homocysteine lie between
5 and 15 mmol/1, whereas a number of studies,!8 have
shown increased risk of vascular disease within this
range. There are multiple factors which are responsible
for Hyperhomocysteinemia like nutritional, genetic,
pathological and pharmacological factors.!” The Lind-
gren,? did not find any association between infarct
subtype (lacunar vs cortical) and plasma homocy-

steine concentration. However the Eikelboom con-
ducted a large study,?! which revealed that association
was higher in patients of large artery disease as com-
pared to those with small artery disease. The noxious
effect of hyperhomocysteinemia is primarily mediated
by a pro-atherogenic effect as compare to prothrom-
botic effect, which might be contributory in the large
vessel disease. Evers et al,22 also compared elevated
homocysteine levels and revealed that these are
associated with cerebral microangiopathy and not with
cardio embolic associated ischemic stroke. it is postu-
lated that hyperhomocysteinemia is both atherogenic
and prothrombotic, which includes different types of
mechanisms including direct endothelial injury, proli-
feration of smooth muscle cells, ineffective endogenous
fibrinolysis and alteration in arachidonic acid metabo-
lism. It has been also observed in few studies that
cigarette smoking was associated with high homocys-
teine levels.?? This study also showed that patients
with stroke, who are smokers have high levels of
homocysteine as compared to non-smokers.

CONCLUSIONS

Hyperhomocysteinemia is more prevalent (71.7%) in
patients of essential hypertension presenting with acute
ischemic stroke with male gender predominance (62.1%).
Thus, raised level of homocysteine is a strong risk factor for
hypertensive population with acute ischemic stroke. A larger
Pakistani population with and without hypertension should
be screened to ascertain a definite threshold level of homocy-
steine as it will a play a pivotal role to consider treatment of
hyperhomocysteinemia in hypertensive patients presenting
with ischemic stroke. In order to reduce the risk of damage
due to hyperhomocysteinemia measures need to be taken at
the level of primary and secondary prevention with use of
vitamin B complexes and folate.
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