
 

Introduction 

Coronary artery disease (CAD) is 

one of the leading causes of death in 

the world1. It is more diffuse and 

aggressive, although it strikes at a 

younger age 2. In Bangladesh, CAD 

is one of the leading causes of death 

in persons over the age of 40 and 

even in those under 403. According 

to a recent study, the risk of CAD is 

higher in the younger population4. 
The prevalence of coronary artery 

disease in Bangladesh in men (4.6%, 

1.3% to 7.9%) was almost twice that 

in women (2.7%, 0.8% to 4.6%)5. 

Some modifiable risk factors are 

linked to coronary artery disease like 

hypertension, dyslipidemia, smok-

ing, diabetes, obesity, lack of phy-

sical activity, an unhealthy diet, 

stress, and hyperhomocysteinemia6.  

Homocysteine is a sulfhydryl 

containing amino acid7. 

Hyperhomocysteinemia causes 

endothelial cell damage, smooth 

muscle cell hyperplasia and vascular 
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occlusion, all of which contribute to atherosclerosis8. 

About half of patients with untreated 

hyperhomocysteinemia develop the cardiovascular 

disease before the age of 307. Hyperhomocysteinemia 

has been shown in several studies to be an 

atherosclerotic promoter9. Empirical studies showed 

that homocysteine is a risk factor for coronary artery 

disease10.  

CAD can be modified through diet and exercise11. 

Treatment with folic acid and vitamin B12 can lower 

total homocysteine levels while also improving vascular 

endothelial function11. Though age is the most 

important risk factor of CAD, it is becoming more 

common in young adults12. In Asia, 12-16% of CAD 

patients are young, and about 25% of heart attacks 

occur under the age of 40 years. Younger patients have 

distinct coronary risk factors than older patients: 

smoking, an elevated body mass index, lack of physical 

activity, and a family history of CAD are major features 

in them.13  

Studies from several countries reported a link between 

hyperhomocysteinemia and CAD in young patients.14 A 

high homocysteine level increases the risk of future 

CADs. Modification of this at an early age may help 

young patients with CAD12. This research was done to 

determine whether high homocysteine levels are 

associated with CAD in young patients with CAD. 

Methods 

This cross-sectional study was conducted among the 

cardiology in-patient department of BSMMU, Dhaka, 

from March 2021 to February 2022. A total of 52 

clinically diagnosed young and adult coronary artery 

disease patients were selected for the study after 

clearance of the Institutional Review Board (No. 

BSMMU/2021/7309). Among them, 26 were young 

adults (<40, group I) and 26 were middle-aged adults 

(≥40, group II) according to age. The diagnosis was 

confirmed by electrocardiography, echocardiography, 

and coronary angiography. The exclusion included a 

history of renal failure, hepatic failure, malignancy, 

myocarditis, infective endocarditis, and vitamin B12 or 

folate supplementation within three months. After 

selection, informed written consent was obtained from 

each patient. Then, a history was taken, relevant clinical 

examination was performed by residents of Cardiology, 

and data were recorded in a pre-designed structured 

data collection sheet. Two mililitre of fasting venous 

blood samples were drawn for measurement of serum 

homocysteine. It was assessed by the Alinity ci 

immunoassay autoanalyzer (Abbott Diagnostics, USA) 

by the principle of chemiluminescent microparticle 

immunoassay (CMIA) with Alinity i homocysteine 

reagent kit in the Department of Biochemistry and 

Molecular Biology.  

Statistical analysis was done using SPSS version 26. The 

main values were calculated for continuous variables. 

The Association of hyperhomocysteinemia (>15 mmol/

L) and other categorical variables between groups was 

determined by Fisher’s Exact test. The Mann- Whitney 

U test was used to compare serum homocysteine 

between young and middle age adults CAD patients. 

Results 

Almost 8 in 10 patients were men (Table 1). Smoking 

(P= 0.027) was higher in group I than in group II , but 

diabetes (P=0.012) was higher in group II. 

Hypertension, family history of coronary artery disease, 

dyslipidemia, and obesity were similar between groups 

(P>0.2). The hyperhomocysteinemia (>15 mmol/L) was 

16.2% in Group I compared to 12.4% in Group II 

(P=0.001). Younger patients had significantly higher 

(P=0.001) median level of homocysteine (13.5 mmol/L) 

compared to the middle-aged group (10.0 mmol/L) as 

depicted in Figure 1.  
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TABLE 1 Risk factors distribution in young and mid-
dle-aged adults with coronary artery disease 

Risk factors 

Group I (Young 
adults) 

< 40 years 

Group II 
(Middle-aged) 

≥ 40 years 

P 
(Χ2 

test) 

n=26 % n=26 % 

Male sex 20 76.9 22 84.6 0.48 

Smoking 17  65.4 9 34.6 0.03 

Diabetes mellitus 7  26.9 16 61.5 0.01 

Hypertension 16 61.5 20  76.9 0.23 

Family history of 

coronary artery 
disease 

14  53.8 12 46.2 0.58 

Dyslipidemia 12  46.2 14 53.8 0.58 

Obesity 14  53.8 11 42.3 0.41 

Hyperhomocyste-

inemia, >15 
mmol/L 

26 16.2 26 12.4 0.00

1 

Obesity indicates body mass index ≥30 kg/meter squared; diabetes, plasma 
glucose ≥7.0 mmol/L or medication; dyslipidemia, triglycerides ≥150 mg/dL; 
hypertension, blood pressure ≥140/90 mmHg or medication. 
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Discussion 

This cross-sectional study conducted in Bangabandhu 

Sheikh Mujib Medical University, Dhaka, observed a 

significant difference of serum homocysteine levels 

between young (<40 years) and middle-aged (≥40 

years) adults with CAD.  

Prevalence of traditional risk factors such as smoking, 

hypertension, diabetes mellitus, dyslipidemia, family 

history of CAD and obesity were more prevalent in 

young patients with CAD. In this study, other risk 

factors like hypertension, dyslipidemia were higher in 

middle aged adult than young (76.9% vs. 61.5%) and 

(53.8% vs. 46.2%), respectively. Family history of CAD 

and obesity were higher in young than middle-aged 

adult (53.8% vs. 46.2%) and (53.8% vs. 42.3%) but not 

statistically significant. 

In present study, that mean±SD serum homocysteine 

level was 16.02±6.42 µmol/L in young, 12.04±7.33 

µmol/L in middle aged adult groups. The mean±SD 

serum homocysteine level was significantly (P=0.001) 

higher in young than middle aged adult group. Pardesi 

et al., (2020) observed that higher serum homocysteine 

level in young than middle aged adult group 

(78.7±40.94 µmol/L vs. 9.5±3.10 µmol/L) which is 

statistically significant (P=0.05)15. They also reported 

higher serum homocysteine level was 16.36±7.8 µmol/L 

in young and 11.7±5.6µmol/L in middle aged adult 

group (P=0.001). 

It was observed that young patients with coronary 

artery disease had a raised serum homocysteine level 

than middle aged adult. High level of homocysteine 

causes proliferation and thickening of smooth muscle 

cell in blood vessel, oxidative stress and endothelial 

dysfunction which can lead to coronary artery disease. 

Young coronary artery disease patients have higher 

incidences of tobacco use, obesity and increase healthy 

lifestyle risk factors such as inactivity and alcohol 

intake. Compared with older patients, where coronary 

artery disease is prevalent among men and women, 

young coronary artery disease patients are more likely 

to be man. Evaluation of serum homocysteine level is 

significantly associated with the CAD. Therefore, 

present study may help in disease evaluation of early 

coronary artery disease in young.  

Limitations  

The study had some limitations. The sample size of the 

was small for having a multivariate analysis. The study 

did not have a healthy control group for a stringent 

analysis. The study population was selected from one 

tertiary hospital in Dhaka city. Therefore, the sample 

may not represent the Bangladeshi population at large.  

Conclusion 

Serum homocysteine level is significantly higher in 

young patients with CAD than in middle-aged patients. 

Therefore, keeping homocysteine levels normal in 

young people might be important for preventing CAD 

at a younger age. Studies with enough power for 

multivariate analysis are necessary.  
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FIGURE 1 Serum homocysteine level in young and 

middle-aged patients with coronary artery diseases 

(n=52) 
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