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ABSTRACT

Aim: The aim of the present study was to investigate the association of homocysteine level
and lipid profiles with ischemic heart disease.

Methods: This 12-month prospective case control study was undertaken at a tertiary care
hospital. The Department of Medicine accepted IHD patients. The research gathered data
from hospital inpatients and outpatients who met inclusion and exclusion criteria. Healthy
persons were picked among hospital workers and regular checkup patients.

Results: The homocysteine levels of the patients and controls differed significantly. As a
result, we discovered that in our investigation, increased homocysteine levels were
substantially linked to IHD. The chi-square test revealed no significant difference in
cholesterol levels between the patients and controls (p-value >0.05). As a result, there was no
evidence of a substantial link between hypercholesterolemia and IHD. Triglyceride levels did
not significantly vary between the patients and controls. HDL levels did not significantly vary
between the patients and controls.

Conclusion: According to this research, hyperhomocysteinemia is independently linked to
hypertriglyceridemia, high total cholesterol, high LDL, and low HDL values.
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1. INTRODUCTION

The discovery of homocysteine as a risk factor in vascular diseases diverted the attention of
medical practitioners and researchers from conventional risk factors* There are studies which
have shown correlation between elevated homocysteine as the risk factor for atherosclerotic
vascular disease.? During the last 15 years it has been thoroughly documented that also
moderately elevated homocysteine levels in serum or plasma is a strong and independent risk
factor for occlusive arterial disease, and of venous thrombosis.>* As many as 50% of patients
with stroke, and other atherothrombotic disease have high homocysteine levels (over
15pumol/L). ® An inverse association between homocystine and lipoproteins, especially
high-density lipoprotein cholesterol, has been well described in humans and various animal
models of hyperhomocystinemia®

Coronary artery disease (CAD) is the leading cause of death worldwide and remains a major
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health problem in both developed and developing countries.” Traditional lipid parameters,
such as increased serum levels of total cholesterol (TC), triglycerides (TGs), low-density
lipoprotein cholesterol (LDL-C), and apolipoprotein (Apo) B or low levels of high-density
lipoprotein cholesterol (HDL-C) and ApoAl, are among the most important modifiable risk
factors for CAD.®® Atherosclerotic cardiovascular disease (ASCVD) is a leading cause of
death worldwide, thus early prevention and treatment are extremely important. In addition to
obesity, hyperglycemia, hypertension, and dyslipidemia, it has been confirmed that
homocysteine (Hcy) is an emerging and independent risk factor for cardiovascular diseases,
including ischemic heart disease, stroke, and peripheral vascular disease.*!!

The meta-analysis suggested that patients with heart failure and ischemic stroke had
significantly elevated plasma Hcy levels compared with normal controls.'?*3 It was estimated
by Boushey et al. that approximately 10% of coronary artery disease might be attributed to
hyperhomocysteinemia (HHcy).X* Inversely, B vitamins supplementation, a therapy to lower
plasma Hcy levels, appeared to decrease cardiovascular events in subjects with normal renal
function.® The mechanism linking HHcy to the risk of ASCVD is still unclear. Hey is a type
of thiol-containing amino acid and is one of the critical intermediates of the methionine cycle
and cysteine metabolism.’® Previous epidemiological studies and animal experiments
implicated that inflammation reaction, oxidative stress, endothelial dysfunction, endoplasmic
reticulum (ER) stress, and epigenetic control of gene expression were all potential mediators
of HHcy-induced ASCVD.Y7-1°

The aim of the present study was to investigate the association of homocystine level and lipid
profiles with ischemic heart disease.

2. MATERIALS AND METHODS

This 12-month prospective case control study was undertaken at a tertiary care hospital. The
Department of Medicine accepted IHD patients. The research gathered data from hospital
inpatients and outpatients who met inclusion and exclusion criteria. Healthy persons were
picked among hospital workers and regular checkup patients.
All included individuals were grouped into cases and controls as follows:
Group | (Cases): 100 cases of ischemic Heart disease Group Il (Controls): 100 normal
healthy people

Inclusion criteria (Group I-cases)
. 100 randomly selected patients who came to OPD / IPD of our hospital and diagnosed
as ischemic heart disease.
Exclusion criteria (Group I-cases)

. Patients < 12 years

. Patients on Haemodialysis

. Patients with renal transplant

. Patients on drugs such as methotrexate, theophylline, metformin and niacin
. Patients with other renal, liver or major systemic disorder.
Inclusion criteria (Group Il-controls)

. Lab staff of our hospital

. People who came for routine health check-up in our hospital
. Resident doctors and consultants of our hospital

Exclusion criteria (Group Il-controls)

. DM/HTN

. vitamin supplement
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. Any apparent disease

After informed consent, patients were examined using a study-specific proforma. Every
patient had a personal and family history taken. Each patient had a complete general and
systemic assessment. Each patient's lab tests included serum B12, homocysteine, lipid profile,
and fasting and postprandial blood sugar.

Statistical analysis

SPSS for windows (version 21.0, SPSS Inc., Chicago, IL, USA) was employed for data
analysis. P < 0.05 was considered as significant. Fisher's exact test was used to determine if
there are nonrandom associations between two categorical variables.

3. RESULTS

Table 1: Distribution of patients with respect to homocysteine in group 1 and 2

Homocysteine Groups P Value
level Group 1 (cases) Group 2 (controls)
<15 12 (24%) 24 (48%)
> 15 38 (76%) 26 (52%) <0.001
Total 100 100

There was a significant difference between homocysteine levels of cases and controls. Thus,
we found that higher homocysteine levels were significantly associated with IHD in our

study.

Table 2: Distribution of patients with respect to cholesterol in group 1 and group 2

Cholesterol level Groups P Value
Group 1 (cases) Group 2 (controls)
< 200 38 (76%) 35 (70%) 0,05
= 200 12 (24%) 15 (30%) :

By using chi-square test p-value >0.05, there was no significant difference between
cholesterol levels among the cases and controls. Thus, we did not find a strong association

between hypercholesterolemia and IHD.

Table 3: Distribution of patients with respect to triglycerides in Group 1 and Group 2

Triglycerides Level Groups P Value
Group 1 (cases) Group 2 (controls)
<150 35 (70%) 33 (66%) ~0.05
> 150 15 (30%) 17 (34%) '
Total 100 100

There was no significant difference between triglyceride levels among the cases and controls.

Table 4: Distribution of patients with respect to HDL in Group 1 and Group 2

HDL Level

| Groups

| P Value
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Group 1 (cases) Group 2 (controls)
< 150 40 (80%) 34 (68%) 50.05
> 150 10 (20%) 16 (32%) '
Total 100 100

There was no significant difference between HDL levels among the cases and controls.
4. DISCUSSION

Homocysteine (Hcy) is believed to be linked to hyperlipidemia. Comprehending the
metabolism of atherosclerosis and the variables that impact its control would aid in the
formulation of treatment approaches that might potentially reduce the likelihood of
atherosclerosis in  people. Possible causes of atherosclerosis caused by
hyperhomocysteinemia (HHcy) include the following: injury to the inner arterial membrane,
enhancement of smooth muscle cell proliferation, elevation of low-density lipoprotein
cholesterol peroxidation, and initiation of thrombus formation.?%2

There was a notable disparity in the homocysteine levels between the patients and controls.
Our investigation revealed a substantial correlation between elevated homocysteine levels
and IHD. Based on the chi-square test with a p-value greater than 0.05, there was no
statistically significant difference seen in cholesterol levels between the cases and controls.
Therefore, we did not discover a significant correlation between hypercholesterolemia and
ischemic heart disease (IHD). There was no discernible disparity in triglyceride levels
between the patients and controls. There was no substantial disparity in HDL values between
the patients and controls. These results were consistent with the research conducted among
300 Indian individuals who had confirmed coronary heart disease. The research revealed a
positive correlation between homocysteine and TG and VLDL-C, as well as a negative
correlation with HDL-C. Yadav observed that there was no notable association between
plasma homocysteine levels and TC, HDL-C, and TG in a group of 60 patients with ischemic
heart disease.?>? Research conducted by de Luis DA et al?*, which included 155 individuals
with diabetes, found no significant correlation between homocysteine and lipids.

The relationship between hyperlipidaemia and Hcy metabolism has been well
investigated.?>?® Research has shown that methionine has the ability to modify cholesterol
metabolism. Additionally, there exists a little positive relationship between the levels of
circulating homocysteine and plasma cholesterol.?®> Nevertheless, the association between
HHcy and hyperlipidemia has not been definitively shown so far.?’ HHcy has been
hypothesized to be a significant contributor to the buildup of triglycerides because to the
decreased ratio of phosphatidylcholine (PC) to phosphatidylethanolamine (PE). Hcy
amplifies the expression of sterol regulatory element-binding proteins, resulting in heightened
intracellular buildup of TC and TG.? Hcy also induces protein misfolding in the endoplasmic
reticulum, hence impacting the synthesis of lipoprotein particles inside the cell.?® The
mechanism by which Hcy contributes to lipid problems and atherosclerosis in blood vessels
is believed to include DNA hypomethylation.°

5. CONCLUSION
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As a result of the findings of the current research, we have come to the conclusion that the
presence of hyperhomocysteinemia is independently linked to hypertriglyceridemia, high
total cholesterol levels, high LDL levels, and low HDL levels in the blood.
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