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Abstract: Coronary Artery Disease is a major cause of morbidity and mortality in the 

modern society. The major classic cardiovascular risk factors and such non-modifiable 

risk factors such as age, sex, and family history cannot fully explain why some people 

develop CAD, stroke and other cardiovascular diseases while other persons do not. 

Other factors may also increase the likelihood of developing cardiovascular disease 

and contribute to thermogenesis. Hyperhomocystinemia is one such recognized risk 

factor. This particular study was done to assess the homocysteine levels in acute 

coronary syndrome patient’s vis-à-vis chronic stable angina patients with the aim of 

finding an independent association between homocysteine levels and coronary artery 

disease in these patients. The study was planned such that patients with a clinical 

diagnosis of CAD( based on symptoms and/ or stress test, ECG, and routine lab 

investigations) - acute coronary syndrome or chronic stable angina underwent test for 

plasma homocysteine and then results were compared among the 3 groups( chronic 

stable angina, unstable angina and acute myocardial infarction), the conclusion was a 

higher mean level of plasma homocysteine in patients with a clinical diagnosis of 

acute myocardial infarction compared to unstable angina or chronic stable angina 

thereby establishing a role of homocysteine levels as an important predictor of disease 

severity in CAD patients. 

Keywords: AMI (acute myocardial infarction), CSA (Chronic stable angina), USA 

(Unstable angina), CAD (coronary artery disease), homocysteine.  

 

INTRODUCTION 

Among the many risk factors that have 

emerged for coronary artery disease, elevated plasma or 

serum levels of homocysteine is of particular interest. 

Epidemiological studies have shown that moderately 

elevated plasma homocysteine levels are highly 

prevalent in the general population and are associated 

with the increased risk for fatal or non-fatal 

cardiovascular disease, independent of the classic risk 

factors. Homocysteine is a sulfur-containing amino acid 

produced during the catabolism of the essential amino 

acid methionine. Homocysteine can be metabolized via 

two major pathways. In most tissues, homocysteine is 

re-methylated in a process that requires methionine 

synthase, vitamin B12 as a cofactor, and 

methyltetrahydrofolate as a cosubstrate. This pathway 

requires an adequate supply of folic acid and the 

enzyme methylene tetrahydrofolate reductase (MTHFR) 

[1]. Genetic and acquired abnormalities in the function 

of these enzymes or deficiencies in folic acid, vitamin 

B6, or vitamin B12 cofactors can lead to elevated 

homocysteine levels. Plasma homocysteine levels are 

usually measured in the fasting state and can be 

measured before or after methionine loading, which is a 

way of stressing the homocysteine metabolic pathways 

[2], may be more sensitive than measurement of fasting 

homocysteine levels  for detecting mild disturbances in 

the transculturation pathway that may be caused by 

vitamin B6 deficiency  or partial cystathionine beta-

synthase deficiency [2,3], this test may also help to 

identify patients who have impaired homocysteine 

metabolism and who may be at increased risk for 

vascular disease [3]. Experimental evidence suggests 

that the atherogenic propensity associated with 

hyperhomocystinemia is caused by endothelial 

dysfunction and injury, which is in turn followed by 

platelet activation and thrombus formation. Numerous 

mechanisms have been suggested by which 

hyperhomocysteinemia may contribute to 

atherothrombotic vascular disease, including direct 

toxic endothelial cell damage. Direct toxic endothelial 

cell damage has been shown in both in-vitro and in-vivo 
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models to be related to 1) the generation of potent 

reactive oxygen species [4-8, 2] impaired production of 

endothelium derived nitric oxide and endothelial 

dysfunction [9, 3] stimulation of smooth-muscle cell 

proliferation [10,4] lipid abnormalities including 

elevated plasma triglyceride levels and increased 

susceptibility to oxidation of low density 

lipoproteins[11,12]. A potentially unifying hypothesis 

of the vascular damage associated with 

hyperhomocysteinemia relates to the formation of 

oxygen-free radicals, which cause oxidative vascular 

damage, proliferation of smooth-muscle cells, alteration 

in endothelial function and structure, and increased 

thrombogenecity that ultimately leads to athero-

thrombosis [13]. In view of the studies, eight cohort 

studies reported a statistically significant positive 

associations between elevated homocysteine levels and 

cardiovascular disease, a large prospective cohort study 

from tromso, Norway [14], reported a relative risk for 

coronary artery disease of 1.41(CI 1.16-1.71) for each 

increase of 4µmol/l in plasma homocysteine levels, 

there was no threshold level below which homocysteine 

was not associated with risk for coronary artery disease. 

After 5 years of follow up, the Physicians Health Study 

[15] found an adjusted relative risk for fatal or non-fatal 

myocardial infarction of 3.4 for persons whose 

homocysteine levels were in the highest 5% compared 

with those whose homocysteine levels were in the 

lowest 90%. The Rotterdam study reported odds ratio of 

2.53 for stroke and 2.43 for myocardial infarction in 

persons whose plasma homocysteine was in the highest 

fifth. Emerging evidence from epidemiological studies 

supports a strong, dose –dependent, positive association 

between plasma homocysteine levels and risk for 

cardiovascular disease. This association seems to be 

independent of other known risk factors associated with 

elevated total homocysteine levels and other 

cardiovascular risk factors. A substantial body of 

epidemiological evidence suggests an association 

between cardiovascular risk and moderately increased 

plasma homocysteine levels. Henceforth there is 

enough evidence for an association between serum 

homocysteine and CAD, and this particular study was 

done to assess whether acute coronary syndrome 

patients have higher levels of homocysteine compared 

to chronic stable angina patients. 

 

METHODS AND MATERIALS 

The patients between the age of 30 and 70 

years with a clinical diagnosis of CAD (based on 

symptoms and/ or stress test, ECG, and routine lab 

investigations) - acute coronary syndrome or chronic 

stable angina underwent test for plasma homocysteine 

levels after an informed consent were selected for the 

study in the department of cardiology at Gandhi 

Medical College, Bhopal and LBS heart hospital, 

Bhopal from April 2013- March 2014. The study was 

approved from the ethics committee of the Institute and 

informed consent were obtained from patients. Patients 

with renal failure, hypothyroid patients and patients on 

antiepileptic drugs, niacin etc. were excluded from the 

study. Blood for plasma homocysteine measurement 

was drawn from patients after 6 hours of fasting, plasma 

homocysteine levels were assessed by HPLC method 

and then a comparison was made between CSA 

(chronic stable angina), and USA (unstable angina) and 

AMI (Acute myocardial infarction) based on the mean 

levels of plasma homocysteine 

 

STATISTICAL ANALYSIS  

The results were expressed as mean + SD 

unless stated otherwise, a probability value of p<0.05 

was taken as statistically significant and coefficient of 

correlation was also assessed. 

 

RESULTS AND DISCUSSION 

After measurement of the plasma 

homocysteine levels in the 3 groups of patients with 

clinical diagnosis of CAD, the mean values were 

calculated of each group and a comparison was made. 

The mean homocysteine level in patients with stable 

angina was 18.6±6.4µmol/l, in unstable angina it was 

21.7±13.6µmol/l and in patients with acute myocardial 

infarction, the mean homocysteine levels were 

29.6±19.2µmol/l( table 1) 

 

Table-1: homocysteine levels 

Variable CSA USA AMI 

Homocysteine(µmol/l) 18.6±6.4 21.7±13.6 29.6±19.2 

 

Thus, it was observed that the highest mean 

value of plasma homocysteine levels was seen in the 

AMI group, followed by the USA group and the CSA 

group, which establishes the role of higher levels of 

plasma homocysteine as an independent risk factor in 

the severity of CAD as the values were higher in 

patients with acute coronary syndrome compared to 

chronic stable angina, our findings matched with those 

of malinow et al. [2]. 

 

 

CONCLUSION 

According to our study, we conclude that 

hyperhomocystinemia is a significant and independent 

risk factor for CAD, and patients with 

hyperhomocystinemia present more often with unstable 

coronary syndrome and more severe CAD. Therefore 

we advocate a careful selective screening for those with 

a strong family history or suspected elevated levels of 

homocysteine. 
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