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1. Introduction

Iranian people have high prevalence rate of CAD.! It of homocysteine are linked with vascular disease *°, thus
is reported that ischemic cardiovascular disease is a hyperhomocysteinemia is considered to be an in
multifactorial cause disease. In an attempt to identify depended risk factor for CAD.®’ Factors which influence
patients with high cardiovascular risk, lots of the levels of homocystein include age, genetics, and
epidemiological studies were done by researchers all nutrition.*° As nutrition and genetic background is
over the world to determine new cardiovascular risk different among populations, it is necessary to study the
factors. Among many studied risk factors inflammatory homocystein  levels in different ethnic groups.
factors including fibrinogen, homocysteine, Hyperhomocysteinemia is accompanied by many
lipoprotein(@) (Lp(a)), and C-reactive protein (CRP) are cardiovascular risk factors. However it’'s relation with

investigated extensively. It was proved that high levels other cardiac risk factors and with severity of coronary
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artery disease (CAD) is still a controversial issue. This
study was designed to investigate the relationship
between total plasma homocysteine (tHcy) levels and
other cardiovascular risk factorsand extent of CAD.

2. Materials and Methods

In this study 116 consecutive subjects of both sexes
underwent diagnostic coronary angiography in Beheshti
hospital from Sep 2005 to Dec 2006. The number of case
and control subjects was 60 and 56 respectively.
Exclusion criteria were, history of utilization of nicotinic
acid, clofibrat, ionized, vitamin B6, B12, folic acid,
age>65 years old, thyroid, psychiatric disease, pregnancy
and megal oblastic anaemiain two groups.

2.1. Patient group

Patients with one or more stenosis of at least 50% of the
vessel diameter in any of main coronary arteries are
included in our study. Angiographic findings were
classified according to segmental assortment (CASS:
Coronary Artery Surgery Study ).2° The assessment of
stenosis severity was done in a visual method. One
experienced cardiologist who was unaware of the
patient's tHcy levels and risk profile assessed the
angiograms. The severity of coronary artery invol vement
was graded according to following findings: 1. Normal
coronary: with no coronary lesions or lesions <10%
stenosis 2. One vessd disease (1VD): the lesions >50%
stenosis in one coronary artery or one of its main
branches 3. Two vessels disease (2VD): the lesions
>50% stenosis in two coronary arteries 4. Three vessels
discase (3VD): the lesion >50% stenosis in three
coronary arteries.*

2.2. Controls

The control group had angiographically normal coronary
arteries besides their sex, age and smoking habits were
matched with case group. Information about
hypertension, smoking, history of angina, and previous
myocardial infarction (MI) on, was obtained from all
subjects through a questionnaire.

2.3. Parameter definition

Major risk factors for CAD were determined. A
sustained blood pressure greater than 140 mmHg
systolic or 90 mmHg diastolic or the use of
antihypertensive drugs at the time of investigation was
defined as hypertension. Hypercholesterolemia was
defined as plasma total cholesterol level >200mg/dL.
Hypertriglyceridemia was defined as a plasma total
triglyceride level >200mg/dL. Diabetes mellitus was
considered to be present if there was fasting blood sugar

>126 mg/dL. The normal fasting levels of homocysteine
are between (5-15) pumol/L and hyperhomocysteinemia
was defined as total homocysteine level>15. Smoking
was defined as the use of one cigarette daily at least for
a year. Patients were classified into two risk groups
according to their major risk factors; low risk (with two
or few risk factors) and high risk (with three and more
risk factor).

2.4. Biochemical measur ements

Venous blood was obtained after a 12 h overnight fast
the day after the coronary angiogram. Serum was
prepared by centrifugation at 1000 g, for 30 min at 4°C
after collection. Triglyceride and total cholesterol
concentrations were measured enzymaticaly with
colorimetric methods (Pars Azmun CO. Iran) by
automatic analyzer (Selectra Il analyzer, Netherland).
Plasma samples for measurement of homocysteine
levels were stored at -70°C until analysis. Then total L-
homocysteine levels were quantified using the AXIS
homocysteine enzyme immunoassay (EIA).*

2.5. Statistical analysis

Primary analysis compared tHcy levels in case and
control groups. Secondary analysis evaluated the
relationship of tHcy with conventional cardiovascular
risk factors and the extent of coronary disease. All
anayses were performed using the SPSS version 11.5,
by Mann-Whitney test, Student t-test, chi sguare and
Odd'sratio estimation.

2.6. Ethic

The study protocol was approved by the ethics
committee of Zanjan University of medical science.

3. Results

The patients characteristics have been summarized
in Table 1. The mean age of patients with CAD was
higher than control group (56.8+6.9 vs. 54.2+8.1,
respectively). The majority of risk factors leading to
CAD were higher in the CAD group compared to the
control.
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Table 1- Demographic characterigtics and cardiovascular risk factorsin
case-control group.

Variables Case Control P
Age, year 56.8+6.9 54.2+8.1 0.2
Gender, Male/Female 30/30 27/29 0.8
Smoking,%(n) 30(18) 21(13) 0.4
Diabetes Mellitus, %(n) 33(20) 17(10) 0.035
Hypertens on,%(n) 55(33) 56(34) 0.8
Hypercholesterolemia,%(n) 45(27) 30(18) 0.09
Hypertriglyceridemia,%(n) 20(12) 13(8) 041

Mean tHcy level was higher in high risk patients
compared to low risk patients and this difference was
significant statigtically (14.7+10.5 vs 10+8.5) (p=0.013).
Also hyperhomocysteinemia (tHcy >15umol/L) rate was
higher in the high risk patients compared to low risk
patients, OR=5 (Cl 95%=1.6-16). The mean tHcy levels
were higher in the patients with CAD compared to the
control but this difference was not significant Satistically
(13.6£11 vs. 1249, P=0.38 respectively). Also
hyperhomocysteinemia rate was higher in case group
compared to the control group but it was not statistically
significant 15 (25%) vs. 12 (20%) (P=0.6 respectively)
(Table2).

Table 2- The comparison of tHcy level and hyperhomocysteinemia rate
in case- control groups.

Variables Case(60) Control (56) P
tHey level 13.6x11 12.0+9 0.38
HHcy,%(n) 25(15) 20(12) 0.6

HHcy: Hyperhomocysteinemia
tHcy : Total Homocysteine

There was a relationship between coronary risk factors
and severe coronary artery disease (three vessals disease)
but this relationship was only statistically significant in
smokers (P=0.012) and diabetic patients (P=0.035)
(figure 1).

Hyperhomocysteinemia in men was more than women,
OR=3 (Cl 95%=1-7.5).
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Fig 1 - The comparison between coronary risk factors with coronary
artery involvement.

4, Discussion

The main finding of this study was that the mean
tHcy level was higher in high risk patients compared to
low risk patients and this difference was statistically
significant. Total homocysteine level has no independent
association with severity of CAD after adjustment for
major risk factors. However patients with CAD showed a
trend towards higher median tHcy levels compared to
control subjects. Our results are consistent with two of
four cross-sectional angiographic studies, where the
fasting plasma tHcy levels were measured and the
association of tHcy and CAD was evaluated. Murphy-
Chutorian et a ** and Amalial-Bufidou et a ** found no
association between tHcy and CAD. In contrast, the
other two studies demonstrated a significant (P<0.001)
univariate association between tHcy and CAD.**** These
later two studies were conducted in the USA; the firgt
included 170 male patients, while the second included
241 patients (173 males) with CAD. Ten out of 13
studies that assessed the association between fasting
tHcy level and CAD showed significantly higher levels
of tHey in patients with CAD compared to those without
CAD™ %" However, some case- control and prospective
studies reported that there is not relationship between
tHcy and CAD.™ %3 |n our study, the mean tHcy levels
were higher in the patients with CAD compared to the
control but this difference was not dSatistically
significant. Also hyperhomocysteinemia rate was higher
in the patients with CAD compared to the control group
but again it was not statistically significant. However, the
patients with CAD showed a tendency towards higher



Zahra Golmohammadi et al / J Cardiovasc Thorac Res2011; 3 (1): 23-27 26

tHcy levels. Our results are consistent with Amalial-
Boufidou et a.** However in our study 25% of the
patients had tHcy levels above 15umol/L compared to
20% of controls. Thus, it might be that severe rather than
borderline hyperhomocysteinemiais a predictor of CAD,
at least in our population. Donner, et a * have found that
in low risk patient groups and patients under the age of
50 the incidence of hyperhomocysteinemia was not
significantly high. They concluded that the CAD and
hyperhomocysteinemia relationship reported in other
studies was actually a result of other primary risk factors.
In our study such relationship in high risk and low risk
subgroups was not seen but tHcy levels were higher in
high risk group compared to low risk group and this
difference was datistically significant. Some studies
showed that there was no relationship between age and
tHey levels'” * which were similar to our study. It is
known that in males the tHcy levels are 11-12% higher
than in females. 3 * In our study such relationship was
seen, too. Also hyperhomocysteinemia had a strong
relationship with male sex. In a study conducted in
Turkey in 2003, weak relationship between tHcy levels
with smoking was found but in our study this
relationship was not observed. Although most studies
failed to recognize a relationship between hypertension
and lipid profiles with tHcy,****3" some epidemiologic
studies reported the existence of this phenomenon *%,
In our study there was not significant relationship
between tHcy levels with lipid profile and hypertension.
In recent years, it has been reported that level of tHcy
may be related to the number of vessalsinvolved in CAD
and this may be important in the progression of
disease. 2*° A prospective study based on a definition of
50% stenosis showed that tHcy level was weakly related
with vessal score® Montulescot ,et al “° accepted >75%
stenosis as the criteria for a diagnosis of CAD and found
a weak but significant relationship between the number
of vessdlsinvolved and the level of tHcy. Wilcker et al*
who took the CAD criteria to be 50% stenosis reported
there was no relationship between tHey level and disease
severity similar to our study that there was not any
relationship between tHcy levels and the number of
vessels involved in CAD patients. The major limitation
of our study is the relative small sample size, this
underlines the need for larger prospective and
intervention studies.
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