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ABSTRACT

Objective: To determine the frequency of elevated homocysteine levels in patients with ischemic stroke.

Study Design: Cross-sectional study.

Place and Duration of Study: Department of Medicine Unit Il, Jinnah Hospital, Lahore from 13" October 2017 to

12t April 2018.

Methodology: Two hundred and fifty subjects of ischemic cerebral stroke were included in this study using non
probability sampling technique. Diagnosis of ischemic stroke was confirmed by CT brain and serum homocysteine

level was measured in micromoles/L.

Results: The average age of our studied population was 64.9+11.5 years with 141 males (56.4%) and 109
(43.6%) females. Mean total homocysteine levels were 55.5+2.9 um/L and the range was 8-148.7. Elevated
homocysteine levels were found in 239 (95.6%) and were normal in 11 (4.4%). Highly elevated levels were
present in 18 (7.5%), moderately elevated in 179 (74.9%) and lightly elevated levels were found in 82 (17.6%).

Conclusion: The elevated homocysteine levels are a strong risk factor for ischemic cerebral Stroke. About 74.9%
of the patients with ischemic stroke had moderately elevated levels whereas 7.5% had highly elevated serum

homocysteine levels.
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INTRODUCTION

Stroke, specifically cerebral infarction, remains an
important cause of morbidity and mortality all over the
world. Stroke is generally classified into ischemic and
hemorrhagic varieties. Ischemic brain injury is thought to
result from a cascade of events from energy depletion to
cell death. Intermediate factors include an excess of
extracellular excitatory amino acids, free radical formation,
and inflammation.! Established predisposing factors for
ischemic cerebrovascular event include old age, high blood
pressure, type 2 diabetes mellitus, hypercholesterolemia
and heart diseases. Latest research have pointed out
possible contribution from environmental factors, poor
nutritional habits, chronic alcohol use, tobacco chewing,
sedentary lifestyle and poor socioeconomic status.?

Homocysteine levels have a pivotal role in ischemic
events anywhere in the body. According to the latest data
from different populations, Recent studies from several
populations, high serum homocysteine levels constitute an
independent predisposing factor for cerebral infarction,
ischemic heart disease, deep venous thrombosis, and
cerebral venous sinus thrombosis.3 *

The primary substrate for Homocysteine synthesis is
methionine. Primary enzymatic defects responsible for
homocysteinemia are 5, 10-methylenetetrahydrofolate
reductase (MTHFR) and cystathionine-beta synthase
(CBS). Also folic acid and vitamin B12 (methylcobalamin)
have an important role in homocysteine metabolism and
their deficiency can lead to high plasma homocysteine
levels.> An elevated homocysteine level induces
thrombogenicity, causes procoagulant states and promotes
the proliferation of smooth muscle cells.®

A healthy level of homocysteine in the blood is less
than 10 pm/L and data shows that every 5 micromoles/L
elevation in plasma homocysteine levels, incidence of

ischemic cerebrovascular event increases proportionately
(OR 2.3).7

Lowering of homocysteine with folic acid, vitamin B6
and B12 did reduce the risk of overall stroke.® In chronic
renal failure/ESRD patients, the oral intake of vitamin
pyridoxine (B6), cyanocobalamin (B12) and folic acid
ameliorates the hyperhomocysteinemia; a risk factor for
coronary artery disease in such patients.® Folic acid
fortification of food is already practiced in some countries,
including the USA. Folic acid supplementation results in
significant Intima Media Thickness reduction after 18
months in patients with at least one cardiovascular risk.1°

Many studies have now proved that
hyperhomocysteinemia is an independent risk factor for
carotid artery atherosclerosis and the degree of carotid
artery atherosclerosis is highly correlated with the level of
homocysteine in serum.!1?2 Both homocysteine and
lipoprotein(a) have been shown to be risk factors for
coronary artery disease and may directly promote
atheroma development through several mechanisms.'3 A
study conducted to find the association between
homocysteine levels and stroke revealed slightly elevated
levels in 56.3% and moderately elevated levels in 8.3%
while normal levels were found in 35.4%.14 The relationship
between elevated homocysteine and ischemic stroke has
not been studied extensively in Pakistani population.

MATERIALS AND METHODS

This cross-sectional study was conducted in Medical Unit I,
Jinnah Hospital Lahore from 13" October 2017 to 121 April
2018.A total 250 patients of ischemic stroke admitted in
Medical Il of Jinnah Hospital, Lahore who had evidence of
ischemic stroke on CT brain, both male and female and
aged between 30-80 years were included. After written
informed consent from the study subjects, detailed history

1782 PJMHS Vol. 15, NO. 7, JUL 2021



F. A. Baig, Atif Masood, N. U. R. Shah et al

and examination was done. A diagnosis of stroke was
made by the presence of focal deficit, exaggerated deep
reflexes and positive Babinski's sign on clinical
examination. Cerebral ischemia was confirmed on
noncontract CT-scan of brain. About 5 cc blood was taken
in a serum vial and sent for total homocysteine levels.
Results were noted down on a proforma which were used
for future analysis. Data was entered and analyzed in
SPSS-20

RESULTS

The average age of our studied population was
64.92+11.540 years. There were 141 (56.4%) males and
109 (43.6%) were females. Two hundred and thirty nine
(95.6%) have total homocysteine level and 11 (4.4%)
patients have no total homocysteine level with mean total
homocysteine level was 55.55+2.94 (Table 1). Highly
elevated levels were found in 18 (7.5%), moderately
elevated levels were found in 179 (74.9%), slightly elevated
levels were found in 42 (17.6%) [Table 2].

Table 1: Demographic information of the patients (n=250)

Variable No. | %
Age 64.92+11.54

Gender

Male 141 56.4
Female 109 43.6
Total homocysteine level

Yes 239 95.6
No 11 4.4

Table 2: Frequency of elevated homocysteine levels (n=239)

Elevated homocysteine level No. %

Highly 18 7.5

Moderately 179 74.9

Lightly 42 17.6
DISCUSSION

Pathophysiology of Ischemic Stroke involves acute cerebral
vascular insufficiency to certain areas of the brain, leading
to neurological dysfunction of that affected area. Stroke is a
nonspecific term with diverse etiology including
hemorrhagicevents, thrombotic episodes and embolic
phenomenon. 517

Stroke has two major types depending upon the
etiopathogenic mechanisms, it can be either ischemic or
hemorrhagic. Ischemic stroke is more prevalent in the
general population as compared to hemorrhagic CVA with
approximately 82-92% of the strokes being documented as
ischemic. Contrary to this popular opinion, recent studies
have shown a slightly high prevalence for hemorrhagic
CVA (40.9%) necessitating further studies in this regard.
The authors are of the opinion that this increased
prevalence of hemorrhagic CVA in the general population
may in fact be due to easy availability of the CT scan and
better understanding of disease pathology in recent times.
Increase in the wuse of antiplatelet therapy and
anticoagulants may be the other explanation for this
increased prevalence of hemorrhagic strokes in modern
era'ls,lg

Homocysteine levels are found to be elevated in
patients deficient in vitamins Bi2 and Be, elderly population
(above 70), chronic kidney disease, high coffee consumers,

and those on medications altering folic acid metabolism like
methotrexate and bile acid sequestrants. Alcohol use in
excess, cigarette smoking, and sedentary lifestyle also
affect Homocysteine metabolism in diverse ways.?%-?? Data
shows effectiveness of folic acid and vitamin B6, B12
supplementation in reducing homocysteine levels.?®
However, a karachi based study denied the possible role of
vitamin supplementation in preventing stroke necessitating
further studies on this controversy.?* In the present study,
the average age was 64.9+11.5 as compared to the study
of Goksel et al'* the mean age was 64.0+8.2, which is
comparable to our study.

In our study there were 141(56.4%) males and
109(43.6%) females. As compared to the study of Saposnik
et al® there were 146 (58.4%) males and 104(41.6%)
females, which is comparable to our study.

In this study elevated homocysteine levels were found
in 239 (95.6%) and were normal in 11(4.4%). As compared
to the study of Kang et al?® elevated levels were found in
210 (79.8%) and were normal in 53 patients (20.2%), which
is comparable to our study.

In the current study the mean total homocysteine
levels was 55.5+2.9um/L. Kang et al®® reported that mean
homocysteine levels were 49.8+3.7 pm/L, which is
comparable to our study.

This study showed that moderately elevated levels
were found in 179 (74.9%), highly elevated levels were
found in 18(7.5%) and slightly elevated levels were found in
82 (17.6%). As compared to the study of Goksel et al*4
moderately elevated levels were found in 8.3%, slightly
elevated in 56.3% and highly elevated in 3.9%, which is
comparable to our study.

CONCLUSION

Elevated homocysteine levels in 95.6% and only 4.4% of
the patients had a normal level. Whereas mean
homocysteine level was found to be 55.5% with a range of
8-148.7. Highly elevated levels were found in7.5%,
moderately elevated levels in 74.9% and slightly elevated
in 17.6%. These are quite significant findings and suggest
that homocysteine levels are significantly higher in patients
of ischemic cerebral stroke. This also implies that
significant modification of the diet as in fortification of food
with folic acid, vitamin B6 and B12 should be done in all the
elderly and in all those who are at an increased risk of
stroke due to other risk factors. This category of the
patients should be educated and regular tests should be
carried out.
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