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Abstract Original Research Article

Homocysteine is metabolized in the body to convert to cysteine, oxidation of cysteine in vitro is known to be involved
in atherogenesis and thrombogenesis. Cysteine is also known to decrease nitric oxide production by endothelial cells
and impair endothelial functions. The present study aimed to evaluate the serum homocysteine levels in patients with
established coronary artery disease Methods: This prospective cross-sectional study was conducted in the Department
of General Medicine and Cardiology, Govt. Medical College and Hospital, Nalgonda. A total of n=21 male and n=16
were selected based on the angiogram evaluation of coronary artery disease they were designated as Group | (Test)
group. Similar numbers of the patients in both sexes were selected who did not show any signs of CAD on angiogram
they were designated as group Il (controls). Serum homocysteine levels were measured with (ELISA) method. Results
the angiogram profile of the patients in the test group and found that a maximum number of patients n=19 (51.35%)
had a single-vessel disease. The mean serum homocysteine levels in patients with triple vessel disease were found to
be maximum both in male and the females similarly the values were found to be increasing from the minor coronary
artery disease to triple vessel. The mean serum levels of homocysteine in group 1l males was 13.56 + 3.34 umol/L and
female was 14.5 + 2.53 umol/L which were significantly lower than the Test male and females mean values of 22.76 +
1.65 and 21.41 + 1.23 pmol/L respectively the p values were found to be significant. Conclusion: that elevated serum
homocysteine is associated with severity of coronary artery disease. Hence the levels of homocysteine may be the
strongest modifiable risk factor for overall morbidity and mortality due to cardiovascular disease. We recommend that
the levels of serum homocysteine must be evaluated in all the patients with coronary artery disease.
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including the effects of platelets clotting factors and
INTRODUCTION endothelium  [7]. Homocysteine stimulated the
proliferation of atherogenic smooth muscle cells by
impairing the release of Nitric Oxide from endothelial
cells [4, 8, 9]. Several clinical and epidemiological
studies have shown a relationship between total
homocysteine levels and CAD, peripheral artery
disease, stroke, and venous thrombosis [10-14]. The
current understanding of the pathogenesis of coronary
heart disease involves a slow progression of coronary
atherosclerosis, followed by unstable angina,
myocardial infarction or sudden death. The acute events
can be due to rupture of an atheromatous plague with
the association of thrombus formation [15]. Notably,
the vascular complications reported n patients with
homocystinuria are more related to thrombosis rather

Homocysteine is a sulfur-containing amino
acid it is found to be increased in cases of myocardial
infarction and risk of thromboembolic events
irrespective  of the age group [1, 2]
Hyperhomocysteinemia is usually due to deficiency of
nutritional ~ factors required for homocysteine
metabolism (folate, vitamin B-12, Vitamin B6) [3, 4].
Homocystinuria is an autosomal recessive condition due
to deficiency of enzyme cystathionine f§ synthase which
is required for the conversion of homocysteine derived
from dietary methionine to cystathionine [5]. Untreated
homocystinuria may lead to mortality in 20% of
patients before the age of 30 years [6]. These
observations in patients with homocystinuria lead to the

finding that homocysteine may have possibly been than atherosclerosis and the relation between total

involved in the pathogenesis of arteriosclerosis. Several homocysteine levels and incidence of thrombotic events

mechani§ms have been proposed to explain Fhe have been reported in patients with SLE [16]. With the
endothelial damage produced by homocysteine
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increasing incidence of CVD deaths in India especially
between 35-65 years and CAD remains the highest
cause of mortality in India [17, 18]. We in the present
study tried to evaluate the association of serum
homocysteine levels in patients with established CAD
by coronary angiogram in this tertiary care hospital.

MATERIAL AND METHODS

This prospective cross-sectional study was
conducted in the Department of General Medicine and
Cardiology, Govt. Medical College and Hospital
Nalgonda. Institutional Ethical committee permission
was obtained for the study. Written consent was
obtained from all the participants of the study. The
study period was from September 2018 to July 2019. A
total of n=25 male and n=20 female patients were
initially selected however n=4 male and n=4 female was
unwilling to participate in the study. Hence n=21 male
and n=16 were selected based on the angiogram
evaluation of coronary artery disease they were
designated as Group | (Test) group. CAD is graded
according to the number of involved vessels single-
vessel disease, double vessel disease, and triple vessel
disease. Similar numbers of the patients in both sexes
were selected who did not show any signs of CAD on
angiogram they were designated as group Il (controls).

Inclusion criteria were patients undergoing coronary
angiogram in the group 36 to 65 years. Exclusion
criteria were patients with thyroid disorders, pregnancy,
renal disease, liver disease, cancer or those taking
vitamin supplements for 3 months, those unwilling to
participate in the study. A fasting blood sample was
obtained in 5ml vacutainer before angiography. Serum
was separated and stored at -20°C until measurement of
homocysteine levels. Serum homocysteine levels were
measured with (ELISA) method. The results obtained
were stored in MS Excel spreadsheet and analyzed with
SPSS version 17 on windows format a value of <0.05 is
considered as significant.

RESULTS

The total number of patients in the group | test
group with coronary artery disease (CAD) males were
n=21 and females n=16. Similarly, we have taken n=21
male and n=16 female in group Il as controls. In group |
most of the patients were belonging to 51-55 years
(21.62%), next common age was >60 years (27.02%) of
patients, the age group 46-50 years contributed
(13.51%) the mean age group of the group I (test) was
n=53.5 years and group Il (control) was n=51.5 years
the male to female ratio was 1.3: 1 the other details are
shown in Table-1.

Table-1: Distribution of patients based on age and sex

Age Group | Group I (Test 1) | Total (%) Group Il (Control) | Total (%)
Years Male | Female Male Female

36 —40 01 00 01 (2.7%) 01 00 01 (2.7%)
41 -45 00 01 01 (2.7%) 00 01 01 (2.7%)
46 — 50 02 03 05 (13.51%) | 02 01 03 (8.10%)
51 - 55 05 03 08 (21.62%) | 05 04 09 (24.32%)
56 — 60 07 05 12 (32.4%) | 07 06 13 (35.13%)
> 60 06 04 10 (27.02%) | 06 04 10 (27.02%)
Total 21 16 37 (100%) 21 16 37 (100%)

The important parameters based on history

were recorded, in the group, | in males 71.43% were
found to be hypertensive and in females, 62.5% were
found to be having hypertension. Similarly, diabetes
was found in 23.8% male and 25% female patients.
Alcohol consumption was found exclusively in males

9.29% and coffee consumption was seen in 71.43%
males and 62.5% of females, Non-vegetarian diet were
in 66.67% of male and 62.5% females. The group Il
parameters were recorded similarly and shown in

Table-2

Table-2: Distribution of patients in the study based on the history

History Group I (Test Group Il (Control)

Male (n=21) [Female (n=16Male (n=21) |Female (n=16
Hypertensive 15 (71.43%) | 10 (62.5%) | 12 (57.14%) | 05 (31.25%)
Non Hypertensive 06 (28.57%) | 06 (37.5%) | 09 (42.86%) | 11 (68.75%)
Diabetics 05 (23.8%) | 04 (25%) 04 (19.05%) | 04 (25%)
Non Diabetics 16 (76.19%) | 12 (75%) 17 (80.95%) | 12 (75%)
Alcoholics 02 (9.52%) | 00 (00%) 03 (14.29%) | 00 (00%)
Non Alcoholics 19 (90.47%) | 16 (100%) | 18 (85.71%) | 16 (100%)
Coffee consumers 15 (71.43%) | 10 (62.5%) | 16 (76.19%) | 12 (75%)
Non coffee consumers | 06 (28.57%) | 06 (37.5%) | 05 (23.8%) | 04 (25%)
Non vegetarians 14 (66.67%) | 10 (62.5%) | 13 (61.90%) | 08 (50%)
Lacto vegetarians 07 (33.33%) | 06 (37.5%) | 08(38.09%) | 08 (50%)
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The mean value of the biochemical parameters
like Fasting blood sugar, total cholesterol, triglycerides,
HDL and LDL were compared in both the test and

control group of all the parameters the HDL was found
to be significantly reduced in the group | patients with
Coronary artery disease shown in Table-3.

Table-3: Biochemical parameters of the patients in the study

Group | (Test) | Group Il (controls) | p values
Mean + SD Mean + SD
Fasting Blood Sugar mg/dl | 135.50 +5.65 | 112.5 + 7.56 0.189 ®
Total Cholesterol mg/dl 180.52 9.5 159.2 + 6.57 2.5
Triglycerides mg/dl 149.66 +10.3 | 121.7 +10.36 0.99
HDL cholesterol mg/dl 31.4+£2.25 37.61+1.98 0.05*
LDL Cholesterol mg/dl 110.23 +3.32 | 89.44 + 4.68 0.23"°
The mean fasting serum homocysteine levels levels. In group Il (controls) the mean serum

were studied based on the confounding factors, in the
group | (test) patients with CAD of all the factors
Alcohol consumption was found to increase the serum
homocysteine levels significantly the p values were
found to be significant and the factors were not found to
have significant impact on the serum homocysteine

homocysteine was found to be increased in diabetic
patients when compared to the non-diabetics
counterparts of the same group. The other factors did
not significantly affect the mean serum homocysteine
levels.

Table-4: Fasting Serum Homocysteine levels (umol/l) based on the confounding factors in the study

Group I (Test) | p values | Group Il (controls) | p values
Mean + SD Mean = SD
Hypertensive 2426 +2.21 1.25™ [15.37+1.29 0.806 ™
Non Hypertensive 23.87+1.22 13.67 £2.36
Diabetics 26.6 + 3.54 0.15™ ]16.66+1.78 0.05*
Non Diabetics 22.34 + 2.65 11.23+2.1
Alcoholics 25.51 +1.99 0.05* |16.92+27 0.125
Non Alcoholics 21.5+1.63 12.36 +1.98
Coffee consumers 23.4+2.12 133" [ 14.82+1.47 3.65™
Non coffee consumers | 21.5+1.75 15.36 +1.97
Non vegetarians 24.3+2.70 0.8™ 14.33 +2.01 0.566 ">
Lacto vegetarians 23.5+1.88 13.78 £ 1.37

We have done the angiogram profile of the
patients in the test group and found that the maximum
number of patients n=19 (51.35%) had a single-vessel
disease. The mean serum homocysteine levels in
patients with triple vessel disease were found to be
maximum both in male and the females similarly the
values were found to be increasing from the minor

coronary artery disease to triple vessel disease shown in
Table-5. The mean serum levels of homocysteine in
group Il males was 13.56 + 3.34 and female were 14.5
+ 2.53 which were significantly lower than the control
male mean values of 22.76 + 1.65 and 21.41 + 1.23 the
pa values were found to be significant.

Table-5: Comparison of Angiogram profile of CAD patients with mean serum homocysteine levels (umol/L) Group | (Test)

Number Mean Serum Homocysteingl Number Mean Serum Homocysteine
(n) levels (umol/L) (n) levels (pumol/L)
Male Female
Minor CAD 5 20.94£1.35 4 19.66 £ 1.95
Single vessel disease |11 21.83+2.15 8 20.14 £1.15
Double vessel disease | 3 23.61+2.25 3 22.36 £1.89
Triple vessel disease | 2 24.66 + 3.77 1 23.48 +1.63
* Significant

DiscussIiON

The methyltetrahydrofolate reductase studies
have shown a significant association between serum
homocysteine levels and ischemic heart disease and

DVT [19]. A meta-analysis published in JAMA in 1995
involving above 4000 subjects concluded that serum
homocysteine was an independent factor for CVD and
they estimated that approximately 10% of the
population with CVD risk is attributed to elevated
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levels of homocysteine [20]. The main findings of the
present study were the mean serum levels of
homocysteine in group 1l males was 13.56 + 3.34 ug/L
and female was 145 + 253 pg/L which were
significantly lower than the control male mean values of
22.76 + 1.65 pg/L and 21.41 + 1.23 pg/L the pa values
were found to be significant. Our results are consistent
with findings of S Vihetha et al., [21] who have also
found elevated serum homocysteine levels in patients
with coronary artery disease and the levels were
correlated with the severity of the coronary artery
disease. Genest JJ et al., and Kang SS et al., have also
found a significant association (p<0.001) between
serum homocysteine and coronary artery disease [22,
23]. Murphy chutorian et al., [25] found no association
between homocysteine and Coronary artery disease.
Several case-control studies that have assessed the
association between fasting homocysteine and CAD
showed significantly higher levels of homocysteine in
patients with coronary artery disease [25-28]. European
studies from 19 centers concluded that plasma
homocysteine levels confer independent risk for
vascular disease similar to those of smoking and
dyslipidemia. [26, 27] An interesting meta-analysis
found that increase of homocysteine by an increment of
5umol/L elevated the coronary artery disease risk by as
much as 20mg/dl increase of cholesterol [26]. Serum
homocysteine levels are now known to alter vascular
endothelium and in vitro studies on homocysteine have
shown to trigger the proliferation of vascular smooth
muscle cells. The arterial lumen space was decreased
due to the proliferation of vascular smooth muscle
which an important factor for the development of CAD.
They also have a role in increasing the activity of HMG
CoA reductase which in turn increases the cholesterol
synthesis and elevated cholesterol levels promote
atherosclerosis and are risk factors for CAD [30-31].
Although the numbers of patients in this study are lesser
however they were carefully chosen along with age and
sex-matched controls. Our study also has shown that
there was a significant decrease in HDL levels in
patients with Coronary artery disease. The results of our
study support the hypothesis that elevated serum
homocysteine levels are related to atherothrombosis and
contribute to the severity of coronary events and may
also serve as a marker for prediction of future coronary
artery disease.

CONCLUSION

Within the limitation of the present study, it
can be concluded that elevated serum homocysteine is
associated with severity of coronary artery disease.
Hence the levels of homocysteine may be the strongest
modifiable risk factor for overall morbidity and
mortality due to cardiovascular disease. We recommend
that the levels of serum homocysteine must be
evaluated in all the patients with coronary artery
disease.
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