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Abstract:
Background: Elevated homocysteine levels are an independent risk factor for ischemic stroke patients.
Besides being an independent risk factor, homocysteine is also a factor that affects the prognosis of stroke,
but the results are still controversial.
Objective: To Determine the relationship between homocysteine levels with the degree of severity in
patients with acute phase ischemic stroke.
Methods: An analytical study with cross sectional design, involving 45 acute phase ischemic stroke patients
who were hospitalized in the stroke corner room at Haji Adam Malik General Hospital, Medan.
Homocysteine levels are grouped into 2 categories, namely high homocysteine levels (> 15 μmol / l) normal
(≤15 μmol / l). The severity of acute phase ischemic stroke was examined using National Institute of Health
Stroke Scale (NIHSS).
Results: Acute phase ischemic stroke patients have homocysteine levels of at least 4,4 μmol/l and
maximum 24.1 μmol / l with average 11.5 μmol / l. 34 peoples (75,6%) suffers mild stroke and 11 people
(24,4%) with moderate stroke. The logistic regression test results showed homocysteine levels were related
to the severity of acute phase ischemic stroke. This means that acute phase ischemic stroke patients who
have high homocysteine levels are estimated as predictors to increase the risk of acute phase ischemic stroke
severity by 6,960 times compared to normal homocysteine levels (p = 0,005; OR = 6,960; 95% CI; 1,52331,811).
Conclusions: Homocysteine levels show a strong relationship with the severity of acute phase ischemic
stroke.
Index term- Homocysteine levels, acute phase ischemic stroke, NIHSS

I.

Introduction
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Stroke is a clinical sign that develops rapidly due to focal (or global) brain disorders with
symptoms that last for 24 hours or more and can cause death without any other obvious cause other than
vascular.1 Each year there are 795,000 peoples diagnosed with First or recurrent stroke. Approximately
610,000 of the population are patients with the first stroke and 185,000 are patients with recurrent stroke.2
Countries in the Asian, Russian and Eastern European regions experience the highest mortality rates
and disabilities due to stroke.3 In China, the incidence of stroke is expected to increase dramatically due to
a combination of an aging population and high prevalence of smoking and hypertension.
Mortality rates in ASEAN countries are more varied. Data from the South East Asia Medical
Information Center (SEAMIC) shows that stroke is the number four cause of death in ASEAN countries
since 1992, number one is Indonesia, second are the Philippines and Singapore, third are Brunei, Malaysia
and Thailand.
Data from Basic Health Research (Riskesdas) in 2007 showed that stroke is the leading cause of
death at all ages with percentage of 15.4%. Every 7 people who died in Indonesia, 1 of them due to a
stroke.5 Riskesdas( 2013) data reported the prevalence of stroke in Indonesia was 7.0 per 1,000 population.
This number has increased from 2007 with a prevalence of 6 per 1,000 population.6
Patient who has stroke will experience a rapid decline in some functions of the brain because there
is an interruption of blood supply to the brain.7 In general, NSA (National Stroke Association) USA divides
the stroke into ischemic stroke and Hemorrhagic stroke.8 Ischemic stroke can be caused by three
mechanisms, namely thrombosis, embolism, and reduction of overall systemic perfusion that causes
hypoxia, where thrombosis and embolism are based on atherosclerotic plaque.9,10
there are several conventional risk factors due to abnormalities in the brain vessel wall, including:
genetic, stress, hypertension, smoking, hyperlipidemia, and Diabetes Mellitus (DM).12 In recent years there
is independent risk factor that holds an important role in the occurrence of abnormalities of blood vessel
walls, namely homocysteine. Homocysteine is an amino acid that has a sulfur group involved in the
methionine cycle, namely in the remetilation pathway and the transulfuration pathway. The function of this
cycle is to donate the required methyl groups to various body molecules and the synthesis of glutathione.13,14
Total Normal Homocysteine concentration (tHcy) ranges from 5-15 μmol / L in the fasting state.
Hyperhomocysteinemia (HHcy) are classified as moderate (plasma tHcy concentration 15–30 µmol / L),
intermediate (plasma tHcy concentration 31–100 µmol / L), and high (plasma tHcy concentration > 100
μmol / L). genetic factors can have an impact on plasma tHcy. Sex, aging, smoking, impaired kidney
function, and some drugs such as corticosteroids and cyclosporine are some examples of acquired causes.
C677T homozygous mutation of 5.10 Methylene Tetra Hydro Folate Reductase (MTHFR) is the main
genetic factor.16,17
Several studies reported that high tHcy is a strong and independent risk factor for vascular disease
including cerebral ischemic stroke in 109 young Asian adults (Chinese, Indian, and Malay) with ischemic
stroke and had strong association between increased Hcy and ischemic stroke (OR = 5.17, 95% CI: 1.96–
13.63, p = 0.001) .18 Other studies of 120 Indian patients with acute ischemic stroke and reported that there
was a significant relationship between HHcy and ischemic stroke (p = 0.001 ) .19
Research results in the Krishna District, Andhra Pradesh, India conclude that increased serum
homocysteine is a strong and modifiable risk factor for cerebral ischemic stroke. Many studies show the
importance of the development of complications such as cardiac vascular and cerebral ischemic stroke. The
results of this study support the consideration of serum homocysteine as a marker of routine screening.20
The results from research in Iran, conclude that high levels of Hcy is an independent risk factor for ischemic
stroke patients living in the Iranian province of Fars. In addition, there is a significant relationship between
increased levels of Hcy and the risk of death. 21
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Beside from being an independent risk factor, homocysteine is also investigated as a factor affecting
the prognosis of stroke, but the results are still controversial and inconsistent.22,23
The aim of this study is to determine the relationship between homocysteine levels with the degree
of severity in patients with acute phase ischemic stroke at Haji Adam Malik General Hospital, Medan.
II.

Method

This research is an analytic study with cross sectional design. The study was conducted from
September to November 2018. The population were all patients suffering acute phase ischemic stroke who
were hospitalized in the stroke corner room at the Haji Adam Malik General Hospital, Medan. The sample
in this study is 45 people. Homocysteine serum were examined using Abbott Architect Plus C1 4100. The
severity of ischemic stroke is examined using National Institute of Health Stroke Scale (NIHSS). Data were
analyzed using logistic regression tests with confidence level 95% (α = 0.05).
III.

Result
Table I. Patients Characteristic Distribution
Characteristic

Total

(%)

Mean

Age
33-47 years

7

15,6

48-62 years

25

55,5

63-77 years

13

28,9

Woman

17

37,8

Man

28

62,2

Normal (≤ 15 mmol/l)

34

75.6

High

11

24.4

Mild Stroke (Skor 1-4)

34

75.6

Moderate Stroke (Skor 5-15)

11

24.4

45

100,0

55,4

Sex

Homocysteine Level

(> 15 mmol/l)

11.5

Stroke Severity

Total

4.6

Table 2. Relationship Between Homocysteine Level With The Degree Of Severity In Patients With
Acute Phase Ischemic Stroke
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Homocysteine
Level
Normal
High

IV.

30

Stroke Severity
95% CI
Total
p
OR
Mild
Moderate
Lower Upper
N
%
N
%
N %
29 85,3 5 14,7 34 100,0 0,008 1,876 0,968 3,639
5 45,5 6 54,5 11 100,0

Discusion

The results found that patients with acute phase ischemic stroke have a minimum age 33 years and a
maximum 77 years with average age 55.4 years (± 11.2). The largest age group is 48-62 years, which is 25
people (55.5%) then followed by the 63-77 years age group, which is 13 people (28.9%) and 6 people
(15.6%) 33-47 years age group. The results of this study are not much different from the research in the
Neurosurgery Inpatient at Dr. Kariadi Hospital Semarang, who concluded that the mean age of patients after
ischemic stroke was 52.97 (± 10.2) years.24
The National Stroke Association says that stroke can happen to anyone, the incidence of stroke has
almost doubled after passing the age of 55.25 This is due to the more oxidative stress and the wider process
of atherosclerosis that occurs, thus weakening overall body functions mainly related to flexibility blood
vessel. Entering the age of 50 years, the risk of stroke is doubled every age increases by 10 years. 26
However, stroke can also occur at a young age one of the causes is the existence of cardiac abnormalities
that result in embolization.27
Incidence of Patients with acute phase ischemic stroke is higher in men than woman, as many as
28 people (62.2%) are men, the rest are women, as many as 17 people (37.8%). The results of this study are
not much different from the research at Dr. Kariadi General Hosiptal, Semarang, who concluded that the
incidence of stroke in men was higher than in women.28
Patients with acute phase ischemic stroke have minimum homocysteine level of 4.4 μmol / l and a
maximum of 24.1 μmol / l with average homocysteine level 11.5 μmol / l and there are 34 people (75.6%)
with normal homocysteine level. Homocysteine levels more than 15 µmol /l were defined as
hyperhomocysteinemia.
The results of this study are not much different from studies in Iran concluding that the mean serum
homocysteine level of all patients was less than (12.99 ± 5.6 μmol / L) and only 27.6%
hyperhomocysteinemia. Whereas studies in India found as many as 60.6% of stroke patients with
hyperhomocysteinemia.23,30
Acute phase ischemic stroke were assesed by NIHSS, there are 34 (75.6%) peoples who has mild
ischemic stroke and 11 (24.4%) with moderate ischemic stroke. Minimum NIHSS score were 2 and
maximum score were 8 with mean of NIHSS score were 4.6.
The results of this study are not much different from the research at Dr. Moewardi General hospital
Surakarta concluded that as many as 30 people (76.7%) had NIHSS score ≤ 6 ( mild stroke). While 7
people (23.3%) had NIHSS score > 6 (stroke) .31
Chi square test results obtained p value <0.05, this result shows that there is a relationship between
homocysteine levels with the severity of acute phase ischemic stroke (OR = 1.8876; 95% CI = 0.968-3.639),
this means that patients with high homocysteine levels (> 15 μmol / l) have estimated 1.88 times risk of
suffering acute phase ischemic stroke. And logistic regression analysis found that acute phase ischemic
stroke patients who have high homocysteine levels (> 15 μmol / l) increase the risk of stroke severity 6.960
times compared with normal homocysteine levels (p = 0.005; OR = 6.960; 95% CI 1.523 -31,811). OR =
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6.960 shows a strong relationship between the levels of comocysteine and the severity of acute phase
ischemic stroke.
The results of this study are not much different with the results of a study of 109 Asian adults
(Chinese, Indian, and Malay) finding a strong relationship between increased homocysteine levels and
ischemic stroke (OR = 5.17, 95% CI: 1.96–13.63, p = 0.001) .18 meanwhile the results of studies in India
with 120 patients with acute ischemic stroke showed that there was a significant relationship between levels
of homocysteine and ischemic stroke (p = 0.001) .19
The limitation of this study is that the evaluation of homocysteine levels was not measured before
the acute phase ischemic stroke occurs, so it cannot be compared with the acute phase ischemic
homocysteine levels.
V.

Conclusion

Homocysteine levels have strong relationship with the severity of acute phase ischemic stroke. This
means that acute phase ischemic stroke patients who have high homocysteine levels are estimated to
increase the risk of the severity of acute phase ischemic stroke 6,960 times compared with normal
homocysteine levels (p = 0.005; OR = 6.960; 95% CI; 1.523–31.811). OR value = 6.960 shows a strong
relationship between the levels of comocysteine and the severity of acute phase ischemic stroke.
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