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Background: Hyperhomocysteinemia was recently found to be a risk factor for stroke; however, the available
data from Thailand is scarce.
Objective: To study plasma homocysteine levels in ischemic stroke and compare it with age-and sex-matched
controls, and to identify the association of plasma homocysteine and subtype of stroke.
Material and Method: The authors studied plasma homocysteine levels of ischemic stroke patients with
clinical signs and symptoms of stroke as confirmed by CT scan and compared them with control subjects who
presented with other diseases and no clinical signs and symptoms of stroke between June 2000- May 2001 in
Prasat Neurological institute. Fasting plasma homocysteine was measured by HPLC technique. Abnormal cut
off point of plasma homocysteine was identified and associations of plasma homocysteine and stroke were
studied by using logistic regression analyses.
Results: Two hundred and sixty-eight patients were recruited in the present study (132 controls and 136
ischemic stroke patients). The abnormal cut off point of plasma homocysteine was > 14μmol/L. The authors
found statically significant association of abnormal plasma homocysteine and stroke (p<0.001) with odds
ratio of 4.277 (95%CI 2.551-7.171). After adjusting the confounding factor, the authors found that high
homocysteine was significantly associated with ischemic stroke (p<0.001) with odd ratio of 3.401 (95%CI
1.954-5.922). In the subgroup analyses of type of stroke and abnormal homocysteine, the authors demon-
strated that abnormal homocysteine levels were more pronounced in the large vessel subtype than the small
group.
Conclusion: Abnormal homocysteine level is an independent risk factor of ischemic stroke and more corre-
lated with large vessel subtype.
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Stroke is a common cause of death in the
world. In Thailand, stroke is the first cause of death in
females and second cause in males(1). There are many
risk factors associated with stroke, such as hyperten-
sion, diabetes, smoking, and other risk factors. Elevated
plasma homocysteine levels have been indicated as a
risk factor for coronary heart disease(2-4), ischemic
stroke(5-7), and peripheral artery disease(8,9). However,
most of these findings were derived from white popu-

lations, and whether such findings apply for Asians
remains to be determined.

The authors studied the association of stroke
and homocysteine levels in patients with ischemic
stroke and those individuals of similar age and sex with-
out recognized stroke. The cut off point of abnormal
homocysteine was also identified.

Material and Method
Subjects

Subjects for this investigation were enrolled
from 268 patients consecutively admitted to Prasat
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Neurological Institute between June 2000 and May
2001. Ischemic stroke patients who presented with
clinical sudden neurological deficits were diagnosed
in 136 of 268 patients by CT scan that showed evi-
dences of cerebral infarction. The 132 control subjects
were patients with other diseases who did not have
clinical signs and symptoms of cerebral infarction. The
exclusion criteria for the current study were malnu-
trition, HIV positive, and the use of anticonvulsants,
multivitamins, and methotrexate. Additionally, because
the implication of atherosclerosis is not clear for cardio-
embolic infarction and unclassified stroke, patients
with these conditions were also excluded. All clinical
data such as risk factors, types of ischemic stroke by
Oxfordshire Community Stroke Project (OCSP) subtypes
and concurrent illness were collected.

Evaluation of plasma homocysteine levels
Blood was drawn from fasting subjects.

Venous blood samples were collected in the EDTA
tubes, centrifuged within 60 minutes, and stored at
-20°C to avoid the false elevation in homocysteine
concentration as the result of its release from red blood
cells(10). The homocysteine level determined by high-
performance liquid chromatography was considered
the sum of the homocysteine, the homocysteine moie-
ties of homocysteine, and the cysteine-homocysteine
mixed disulfide levels, regardless of whether they were
free or protein bound.

Statistical analysis
An abnormal cut off point of plasma homo-

cysteine was identified by ROC curve. Association of
homocysteine with stroke was examined by Chi-square
test. Unpaired t-test or Mann Whitney U test were

used to compare the different between mean + stan-
dard deviation (SD). The ability of plasma homocys-
teine levels to stratify the likelihood for ischemic
stroke was examined by logistic regression analyses.
A value of p < 0.05 was considered statistically signifi-
cant. SPSS version 11.5 statistical software was used
for all analyses.

Results
Two hundred and sixty-eight patients were

included in the present study. One hundred and thirty
six patients and non-stroke 132 control subjects con-
sented to participate. The patients and control groups
did not differ significantly in mean age: 61.0 versus
61.5 years. Demographic data for patients and control
subjects are shown in Table 1.

The authors identified the abnormal homo-
cysteine level by using ROC curve (cut point at 1-speci-
ficity 0.310 and sensitivity 0.654) (Fig. 1) and found
that it may be more than 14 μmole/L. Analyses of asso-
ciation between abnormal homocysteine level and is-
chemic stroke was done by using Pearson Chi-square
test and found that abnormal homocysteine level is
significantly associated with ischemic stroke (p < 0.000)
and had odds ratio of 4.277 (95% confidence interval
2.551-7.171). As shown by demographic data, sex and
many risk factors (hypertension, diabetes, and smok-
ing) had statistical differences between the patients
and control group. Then the authors analyzed the as-
sociation of abnormal homocysteine level and stroke
by adjusting the confounder factors. Using logistic
regression analysis, it revealed that this association
was also statistically significant (p < 0.000) and had an
odd ratio of 3.401 (95% confidence interval 1.954-5.922).
The correlation of subtypes of stroke and abnormal

Mean age ( range) (yr)
Male:female
Hypertension
Diabetes
Smoking
High LDL*
Ischemic heart disease
Carotid bruit
Mean homocysteine (μmole/L)

Stroke (n = 136)

   61.0 (26-85)
     1:0.7
   66.7%
   28.1%
   28.1%
   61.6%
   20.0%
     3.0%
   16.46 + 6.43

Control (n = 132)

     61.5 (26-91)
       1:1.19
     50.0%
     15.9%
       9.5%
     51.4%
     28.2%
       0.0%
     12.9 + 7.75

p-value

NSψ

<0.05ψ

<0.05ψ

<0.05ψ

<0.001ψ

NSψ

NSψ

NSψ

<0.001τ

Table 1. Demographic data between patients and control subjects

*defined by NCEP III guideline
ψChi-square test, τ Mann-Whitney U test
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homocysteine level were evaluated and found that
large vessel strokes were statistically significant asso-
ciated with abnormal homocysteine level (p < 0.05) by
Pearson Chi-square test.

Discussion
In the present study, the authors found the

cut off value of abnormal homocysteine level was > 14
μmole/L. This value is quite similar to that quoted in
other studies(11). In one Thai study in children they
defined the abnormal level was above 11.5 μmole/L
(the 95th percentile), which is not the same as the pre-
sented data. This may be the difference between adults
and children(12).

From the presented case-control study, the
authors found a strong association of abnormal homo-
cysteine level with ischemic stroke in both analyses
before and after adjusting the confounding factors
with the odd ratio of 4.277 and 3.401 respectively. This
confirmed that hyperhomocysteinemia is a risk factor
of ischemic stroke.

The authors also demonstrated that hyper-
homocysteine associated with subtype of stroke, which
is more pronounced in large vessel disease than small
vessel disease. These findings correlate with a pre-
vious study by Eikelboom et al. They studied 219
ischemic stroke patients with 205 randomly control
subjects and found the association was far higher in
the patients with large artery disease compared to

those with small artery disease(13). They proposed that
the deleterious effect of hyperhomocysteinemia is
mediated primarily via a pro-atherogenic effect and
less likely due to prothrombotic effect, which might be
contributory in the large vessel disease. Contrary to
the above observation, Modi M et al, studied hyper-
homocysteinemia in 57 ischemic stroke patients in
India compared with 30 controls. They could not found
any association with the subtype of stroke(14). They
proposed that it could be the smaller number of cases
and controls in their study group, exact significance of
high homocysteine levels in many subgroups could
not be established. There is evidence that hyperhomo-
cysteinemia is both atherogenic and prothrombotic,
operating through a variety of potential mechanisms
including direct endothelial injury, mitogenic effect on
smooth muscle cells, impaired endogenous fibrinoly-
sis, endothelial nitrous oxide response, and alteration
in arachinodic acid metabolism(15-17). The crucial ques-
tion remains whether plasma homocysteine is directly
involved in the pathogenesis of vascular disease or
just a marker for increased risk. Vitamin B12 and folate
are the co-factors in homocysteine metabolism and
have been documented to be strong correlates of
plasma homocysteine in many studies and review arti-
cles(18,19). Intervention studies in animals and humans
are needed to determine which of the potential mecha-
nisms of homocysteine-associated vascular risk factors
are modifiable by targeted vitamin therapy. Recently
initiated primary and secondary prevention trials will
determine whether lowering of homocysteine levels with
vitamin B interventions will lower vascular disease
events.

Conclusion
Increased homocysteine level is an important

risk factor of the development of ischemic stroke in
Thai patients. The effect is more pronounced in large
vessel disease than small vessel disease. Further
studies of vitamin interventions and association with
other risk factors of stroke need to be determined.
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ระดับโฮโมซีสเตอีนในเลือดกับโรคหลอดเลือดสมองตีบในประเทศไทย

ทัศนีย์  ตันติฤทธิศักด์ิ, ธันยชัย  สุระ, วรชาติ  โมลีฤกษ์ภูมิ, สุชาติ  หาญไชยพิบูลย์กุล

ภูมิหลัง: ภาวะโฮโมซีสเตอีนในเลือดสูงพบว่าอาจเกี่ยวข้องกับการเกิดโรคหลอดเลือดสมองตีบ แต่ยังไม่มีการศึกษานี้
ในประเทศไทยอย่างจริงจัง
วัตถุประสงค์: การศึกษานี้เพื่อหาความสัมพันธ์ของโรคหลอดเลือดสมองตีบกับระดับโฮโมซีสเตอีนในเลือดและหาค่า
ผิดปกติในคนไทย รวมทั้งศึกษาความสัมพันธ์ของชนิดของโรคหลอดเลือดสมองกับระดับโฮโมซีสเตอีน
วัสดุและวิธีการ: ศึกษาเปรียบเทียบระดับโฮโมซีสเตอีนในเลือดของผู้ป่วยโรคหลอดเลือดสมองตีบ เทียบกับกลุ่ม
ควบคุมท่ีไม่มีอาการของโรคหลอดเลือดสมอง ท่ีมารับการรักษาในสถาบันประสาทวิทยาระหว่าง มิถุนายน พ.ศ. 2543
ถึง พฤษภาคม พ.ศ. 2544 วัดระดับโฮโมซีสเตอีนในเลือดและหาค่าผิดปกติของระดับโฮโมซีสเตอีนในเลือด นำมา
วิเคราะห์ทางสถิติ หาความสัมพันธ์ของโรคหลอดเลือดสมอง ชนิดของโรคหลอดเลือดสมองกับระดับโฮโมซีสเตอีน
โดยใช้ Logistic regression analyses
ผลการศกึษา: ศึกษาเลือดของกลุ่มตัวอย่างท้ังหมด 268 ราย เป็นผู้ป่วยโรคหลอดเลือดสมองตีบ136 ราย และกลุ่ม
ควบคุม 132 ราย ค่าผิดปกติของระดับโฮโมซีสเตอีนในเลือดคือ > 14μmol/L ระดับโฮโมซีสเตอีน มีความสัมพันธ์อย่าง
มีนัยสำคัญทางสถิติกับโรคหลอดเลือดสมอง คือผู้ที่มีระดับโฮโมซีสเตอีนสูงจะมีโอกาสเป็นโรคหลอดเลือดสมอง
มากกว่าปกติ 4.277เท่า (odds ratio 4.277; 95%CI 2.551-7.171) และเมื่อตัดปัจจัยเสี่ยงอื่น ๆ ก็พบว่ามีโอกาส
มากกว่าปกติ 3.401 เท่า (odds ratio 3.401; 95%CI 1.954-5.922) และพบว่าในผู้ป่วยกลุ่มท่ีมีหลอดเลือดสมองใหญ่
ตีบมีระดับโฮโมซีสเตอีนสูงมากกว่าชนิดหลอดเลือดเล็กตีบอย่างมีนัยสำคัญทางสถิติ
สรุป: ภาวะโฮโมซีสเตอีนในเลือดสูงเป็นปัจจัยเสี่ยงของโรคหลอดเลือดสมองตีบและมีผลต่อหลอดเลือดใหญ่ในสมอง
มากกว่า




