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Background: Myocardial infarction (MI) in young adults (<45 years) is an emerging 

public health concern. Early coronary atherosclerosis results from multiple 

interacting risk factors. Among traditional determinants, dyslipidaemia shows the 

strongest association, while smoking is the most critical behavioural contributor. 

Other modifiable risks—hypertension, diabetes mellitus, obesity, sedentary lifestyle, 

and depression—further accelerate vascular injury. Emerging evidence also 

implicates elevated homocysteine and vitamin D deficiency in advanced 

atherosclerosis. This study aimed to evaluate the relative impact of conventional and 

behavioural risk factors and to examine the association of angiographic severity with 

serum homocysteine and vitamin D levels. 

Aim: To identify risk factors for MI in young adults (<45 years) and assess the 

association of vitamin D and homocysteine levels with coronary angiographic 

severity. 

Methodology: A case control study was conducted involving 112 young patients 

admitted with MI (STEMI and NSTEMI) and 112 age  and sex matched controls. 

Standard clinical evaluation and management protocols were followed. Laboratory 

investigations included blood sugar, lipid profile, homocysteine, and vitamin D 

estimation. Coronary angiography was performed, and patients were categorised into 

single , double , or triple vessel disease groups. Statistical analysis determined the 

strength of association between risk factors and angiographic findings. 

Results: The study population was predominantly male (91.9%) and urban (73.2%). 

STEMI accounted for 69.6% of cases. Dyslipidaemia (75%) showed the strongest 

association with MI, followed by hypertension (56.3%) and diabetes (39.3%). 

Compared with controls, dyslipidaemia conferred a ten fold risk, while hypertension 
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and diabetes each tripled the risk. Elevated homocysteine and vitamin D deficiency 

were significantly correlated with greater angiographic severity. 

Conclusion: The rising incidence of MI in young adults underscores the need for 

preventive strategies targeting modifiable risk factors. Dyslipidaemia and smoking 

remain major concerns, while vitamin D deficiency and hyperhomocysteinaemia 

emerge as important markers of advanced atherogenesis, significantly associated 

with coronary artery involvement. 

 
Copyright © International Journal of 
Medical and Pharmaceutical Research 

Keywords: Myocardial infarction, Young Adults (<45 years), Coronary Artery 
Disease, Homocysteine, Vitamin D deficiency. 

 

INTRODUCTION 

Myocardial infarction (MI) has been defined in the 2018 Fourth Universal Definition by the European Society of 

Cardiology, the American College of Cardiology, the American Heart Association, and the World Heart Federation. The 

consensus classified myocardial infarction and guided the management strategy.1 

 

MI in the young is defined as occurring at an age less than 45 years and being significantly associated with risk factors. MI 

in young is divided into four subtypes: atheromatous coronary artery, non-atheromatous coronary artery, hypercoagulable 

state, and substance abuse.2 

 

The INTERHEART study showed the contributions of several risk factors to the increased prevalence of coronary artery 

disease (CAD) in young individuals. Traditional risk factors like dyslipidaemia, hypertension (HTN), diabetes mellitus, 

obesity, sedentary lifestyle, and a positive family history are coupled with behavioural risk factors like smoking, alcohol 

consumption, and atherogenic dietary habits, such as diets rich in saturated fats, trans fats, and refined carbohydrates.3 

 

Psychological risk factors also play a significant role, such as depression, financial stress, workplace anxiety, and family 

conflicts.4 Among all the risk factors, smoking and abnormal lipid profile have the strongest association.5 

 

MI in young individuals leading to death is a major health crisis.6 Recent studies concerning younger individuals with MI 

found smoking to be the most common risk factor (70%), followed by dyslipidaemia as the second most common risk 

factor (36.7%). The third important risk factor is diabetes mellitus (20%), and in 10 % of cases, diabetes is diagnosed at 

the time of MI presentation.7 

 

Contemporary studies have revealed new emerging risk factors for MI in young individuals, among which 

hyperhomocystinemia, hypovitaminosis D, and elevated lipoprotein(a) are important.8 Indians and Asians, in particular, 

are at an increased risk of MI at a younger age (<45 years), and studies have documented elevated homocysteine levels and 

raised lipoprotein(a) as the top contributors of risk factors among Indians. Metabolic syndrome and insulin resistance are 

found in two-thirds of such cases.9,10 

 

Homocysteine is an independent risk factor for atherosclerosis. Several cross-sectional and case-control studies have shown 

a clear correlation between elevated serum homocysteine and the incidence of coronary, carotid, and peripheral artery 

disease. The severity of coronary artery involvement, as assessed by angiography and categorised as single-vessel disease 

(SVD), double-vessel disease (DVD), and triple-vessel disease (TVD), reflects the extent of underlying atherosclerosis, in 

which hyperhomocysteinemia and dyslipidaemia are key contributors to disease progression.11 

 

Homocysteine mediates vascular disease through adverse effects on the vascular endothelium and smooth muscle cells, 

leading to smooth muscle cell proliferation, endothelial dysfunction, and reduced arterial wall elasticity. 

Hyperhomocysteinemia causes oxidative stress, reduces nitric oxide bioavailability, and enhances thrombosis, leading to 

accelerated atherosclerosis.12,13 

 

A study conducted in Northeast India for evaluating risk factors among patients with myocardial infarction found a 

significant association with smoking and dyslipidaemia, where dyslipidaemia was found to have the strongest association, 

followed by hypertension. Diabetes mellitus was the next most common risk factor. The study highlighted that smokers 

with vitamin D deficiency have an increased risk of developing MI.14  

 

New evidence suggests that vitamin D plays a role in multiple cardiovascular diseases, particularly hypertension, metabolic 

syndrome, and type II DM. These findings support the notion that vitamin D deficiency is involved in cardiovascular risk 

development, ultimately leading to an increased burden of CAD.15 

 

Vitamin D deficiency causes endothelial dysfunction, increases vascular inflammation, and activates the renin-angiotensin 

system, leading to hypertension. It promotes insulin resistance, vascular smooth muscle cell proliferation, and accelerates 

atherosclerosis, thereby increasing the risk of CAD.16,17 
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The synergistic effect of hyperhomocysteinemia and vitamin D deficiency impairs endothelial nitric oxide synthase and 

promotes the production of pro-inflammatory cytokines, resulting in severe endothelial dysfunction, increased LDL 

permeability, and initiation of atherogenesis. Inflammatory amplification leads to intimal hyperplasia and luminal 

narrowing. A pro-thrombotic milieu occurs in which homocysteine increases platelet activation and vitamin D deficiency 

promotes a procoagulant tendency. Consequently, there is resultant atheroma formation with a higher risk of plaque rupture 

and superimposed thrombosis.18-20 

 

The incidence of MI in young individuals (<45 years) is rising in our state, and there is a need to identify both traditional 

and emerging risk factors to initiate preventive approaches. The aim of the study is to estimate the strength of association 

between traditional risk factors and to determine the association between elevated homocysteine levels and vitamin D 

deficiency and the severity of coronary atherosclerosis, as judged by angiography. 

 

AIM & OBJECTIVES 

1. To estimate the risk factors of MI in young individuals (<45 years of age)  

2. To determine the association of vitamin D & serum homocysteine level with Coronary angiographic severity in 

young adults with MI 

 

METHODOLOGY 

The study was conducted at a tertiary care hospital in Tripura over a period of 1.5 years. The study was an age, gender and 

ethnicity-matched (1:1) case-control study, where 112 individuals less than 45 years of age admitted with myocardial 

infarction were enrolled as cases. An equal number of apparently healthy individuals without a history of MI, matched for 

age, gender and ethnicity, were recruited as controls to compare the exposure levels of selected risk factors.  

 

The study was conducted after due permission from the Institutional Research Committee and the Institutional Ethics 

Committee. 

 

Cases were recruited using a consecutive sampling method. All eligible patients aged <45 years admitted with confirmed 

myocardial infarction during the study period were enrolled as cases (n=112). Controls were selected using matched 

sampling and recruited to correspond to each case by age, gender, and ethnicity. They were hospital attendees who did not 

have evidence of coronary artery disease. 

 

Inclusion criteria:  

Individuals aged 18 to 45 years, with a first episode of confirmed diagnosis of MI 

 

Exclusion criteria: 

1. Individuals with subsequent MI 

2. Individuals with a previous history of chronic renal & liver disorder 

All patients were physically examined, and BMI was calculated. Venous blood samples were collected for fasting and 2 

hours post-prandial blood glucose, glycated haemoglobin (HbA1c) and fasting lipid profile. The parameters studied in the 

lipid profile are total cholesterol, triglycerides, high-density lipoprotein, low-density lipoprotein, and very low-density 

lipoprotein. Other parameters studied are the kidney function test, the liver function test and the complete blood count. The 

important biochemical parameters studied were serum homocysteine level and Vitamin D.  

 

A 12-lead electrocardiogram was obtained from all the patients at the time of presentation. MI was categorised as ST-

segment elevation MI (STEMI) or Non-ST-segment elevation MI (NSTEMI) according to the Fourth Universal Definition 

of MI. Accordingly, cardiac biomarker-Troponin was measured.  

 

Coronary angiography was done in all 112 patients. The extent of coronary artery involvement (SVD, DVD & TVD) was 

analysed, and its association with Vitamin D and homocysteine levels was determined. 

 

Data were statistically analysed using the Statistical Package for the Social Sciences (SPSS) software 21.0. The 

relationships between variables were assessed using Pearson’s correlation test, and Fisher’s exact test was applied to 

compare categorical variables. P-value< 0.05 has been considered statistically significant. 

 

RESULTS 

In the present study, 112 participants were enrolled; the majority were Bengali (75%, n=85), and the remaining 25% (n=27) 

were from tribal communities. A clear male predominance was noted, with 91.1% (n=102) of the study population being 

males compared to 8.9% (n=10) females. Within the Bengali group, 79 were male, and 6 were female, whereas among the 

tribal group, 23 were male and 4 were female (Table 1).  

 

Table 1: Demographic profile of the population under study 

Ethnicity Frequency Gender distribution Percent 
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The age distribution revealed that all participants were over 30 years of age, with no cases recorded in the <20 or 21–30-

year groups. The majority of individuals (72.4%, n=81) were in the 41–45-year age bracket, while the remaining 27.6% 

(n=31) were in the 31–40-year age bracket. This pattern indicates that myocardial infarction in young adults was most 

prevalent in the early forties, suggesting that the risk of coronary events begins to rise significantly after the age of 30 and 

peaks between 41 and 45 years (Table 2). 

 

Table 2: Age group division of the study population 

             Age Group in years         Frequency                 Percent 

<20 Nil 0 

21-30 Nil 0 

31-40 31 27.6% 

41-45 81 72.4% 

In the present study, the occupational and residential distribution of the 112 participants revealed that the majority were 

urban dwellers (73.2%, n=82), while a smaller proportion resided in rural areas (26.8%, n=30). Among the occupational 

categories, employed individuals formed the largest group (28.5%, n=32), with most residing in urban areas (26) and only 

a few in rural settings (6). Businessmen accounted for 24.0% (n=27), again predominantly urban (25) compared to rural 

(2). Daily labourers represented 17.0% (n=19), with 12 from urban and 7 from rural areas, while unemployed participants 

also comprised 17.0% (n=19), mostly urban (16) and only 3 rural. The smallest group was farmers and others (13.5%, 

n=15), with a reverse trend—the majority from rural areas (12) and only 3 from urban areas (Table 3). 

 

Table 3: Place of residence division with occupation status of the study population 

Occupation 

  

Frequency Place of residence Percent 

Urban Rural 
 

Employed 32 26 06 28.5 

Unemployed 19 16 03  17.0 

Businessman 27 25 02 24.0 

Daily labourer 19 12 07 17.0 

Farming & others 15 03 12 13.5 

Total 112 82 30 100 

The obesity profile of the study population showed that none of the participants was underweight. About one-third (31.2%, 

n=35) had a normal BMI (18.5–24.9 kg/m²), while a slightly higher proportion were overweight (33.0%, n=37). The largest 

group comprised obese individuals (35.8%, n=40), indicating that excess body weight was common among the study 

participants (Table 4).  

 

Table 4: Obesity category of the study population 

Obesity category Frequency Percent 

Underweight 

BMI < 18.5 

0 0 

Normal weight 

BMI= 18.5-24.9 

35 31.2 

Overweight 

BMI=25-29.9 

37 33.0 

Obese 

BMI>30 

40 35.8 

The frequency distribution of cardiovascular risk factors in the study population showed that 33.9% (n=38) were diabetic, 

while the majority, 66.1% (n=74), were non-diabetic. Dyslipidaemia was highly prevalent, affecting 75% (n=84) of 

participants compared to only 25% (n=28) who were normolipidaemic. Hypertension was present in 56.3% (n=63), 

whereas 43.7% (n=37) were normotensive (Table 5). 

 

Table 5: frequency distribution of selected cardiovascular risk factors in the study population 

Parameter Diabetic Non 

diabetic 

Dyslipidemic Normo 

lipidemic 

Hypertension Normotensive 

Bengali 85 Male Female 75% 

79 06 

Tribal 27 Male Female 25% 

23 04 

Total 112 102 (91.1%) 10 (8.9%)  100% 
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Frequency 38          

(33.9%) 

74 

(66.1%) 

84 

(75%) 

28 

(25%) 

63 

(56.3%) 

37 

(43.7%) 

Total 112 112 112 

In the control group of 112 participants, the majority were non-diabetic (86.6%, n=97) compared to 13.4% (n=15) who 

were diabetic. Dyslipidaemia was present in 23.2% (n=26), while most controls were normolipidaemic (76.8%, n=86). 

Hypertension was observed in 27.7% (n=31), whereas 72.3% (n=81) were normotensive (Table 6).  

 

Table 6: frequency distribution of selected cardiovascular risk factors in control 

Parameter Diabetic Non 

diabetic 

Dyslipidemic Normo 

lipidemic 

Hyper 

tension 

Normotensive 

Frequency      15   97 26 86 

 

31 81 

Total 112 112 112 

In the study population of 112 young adults with myocardial infarction, behavioural risk factors were highly prevalent. 

Smoking was reported in 61.6% (n=69), while 38.4% (n=43) were non-smokers. Alcohol consumption was even more 

common, with 71.4% (n=80) identified as alcohol users compared to 28.6% (n=32) non-alcoholics. Substance abuse was 

rare, with only 1.8% (n=2) reporting cocaine use, while the overwhelming majority (98.2%, n=110) were non-users (Table 

7). 

 

Table 7: frequency distribution of selected cardiovascular risk factors in the study population 

Parameter Smoker Non 

smoker 

Alcoholic Non 

alcoholic 

Cocaine 

abuser 

Non user 

of cocaine 

Frequency 69 43 80 32 2 110 

Total 112 112 112 

In the control group of 112 participants, behavioural risk factors were far less common compared to the case population. 

Only 11.6% (n=13) were smokers, while the vast majority, 88.4% (n=99), were non-smokers. Alcohol use was reported in 

31.3% (n=35), whereas 68.7% (n=77) were non-alcoholic. Importantly, none of the controls reported cocaine abuse, with 

all participants (100%, n=112) identified as non-users (Table 8).  

 

Table 8: frequency distribution of selected cardiovascular risk factors among controls 

Parameter Smoker  Non 

smoker  

Alcoholic  Non 

alcoholic 

Cocaine 

abuse 

Non user 

of cocaine  

Frequency 13 99 35 77 0` 112 

Total 112 112 112 

 

Table 9 shows that among the 112 study subjects evaluated by electrocardiography, the majority were diagnosed with 

STEMI (69.6%; n=78), while the remaining 30.4% (n=34) had NSTEMI.  

 

Table 9: frequency distribution of study subjects based on ECG findings 

Electrocardiographic finding Frequency Percentage 

STEMI 78 69.6 

NSTEMI 34 30.4 

 

Table 10 indicates that coronary angiographic evaluation of the 112 study subjects revealed varying degrees of vessel 

involvement. A normal study was observed in 25% (n=28) of cases, while the majority showed evidence of coronary artery 

disease. SVD was the most frequent finding, present in 41% (n=46) of patients. DVD was identified in 24.1% (n=27), and 

TVD in 9.9% (n=11).  

 

Table 10: frequency distribution of study subjects based on coronary angiographic findings 

Coronary angiographic finding Frequency Percentage 

Normal study 28 25 

SVD 46 41 

DVD 27 24.1 

TVD 11 9.9 
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Table 11 shows that serum biomarker analysis in the study population revealed that 64.3% (n=72) had elevated 

homocysteine levels (>15 mmol/ml), while only 35.7% (n=40) were within the normal range (5–15 mmol/ml). Similarly, 

vitamin D status showed a high prevalence of deficiency, with 64.3% (n=72) classified as having low levels (<20 ng/ml). 

An additional 13.4% (n=15) had insufficient levels (20–29 ng/ml), and only 22.3% (n=25) demonstrated sufficient vitamin 

D status (30–100 ng/ml).  

 

Table 11: frequency distribution of study subjects based on serum homocysteine level & vitamin D 

Variables Frequency Percentage 

 

Serum Homocysteine level: 

Normal: 5-15 mmol/ml 

High: > 15 mmol/ml 

 

 

40 

72 

 

35.7 

64.3 

Vitamin D level: 

Low < 20 ng/ml 

Insufficient: 20-29 ng/ml 

Sufficient: 30-100 ng/ml 

 

72 

15 

25 

 

64.3 

13.4 

22.3 

 

Analysis of serum homocysteine levels in relation to coronary angiographic findings demonstrated a significant association 

(p=0.001). Among patients with SVD, the majority (31 cases) had elevated homocysteine levels, while only 15 were within 

the normal range. Similarly, in the DVD, 25 patients had high homocysteine levels compared with just 2 with normal levels. 

In TVD, 10 cases had elevated levels, whereas only 1 was normal. Conversely, in the normal angiographic group, most 

cases (23) had normal homocysteine levels, with only 5 showing elevated values (Table 12).  

 

Table 12: Study of the association of homocysteine level with CAG finding 

Coronary angiography 

finding 

Serum Homocysteine level 

 

P value 

Normal 

5-15 mmol/ml 

High 

>15 mmol/ml 

Single vessel disease 15 31 0.001 

Double vessel disease 2 25 

Triple vessel disease 1 10 

Normal study 23 5 

 

The analysis of vitamin D levels in relation to coronary angiographic findings showed a statistically significant association 

(p=0.03). Among patients with SVD, the majority (29 cases) had low vitamin D levels, while 6 had insufficient levels and 

11 had sufficient levels. In the DVD, 16 patients had low levels, 7 had insufficient levels, and only 4 had sufficient levels. 

For TVD, 10 cases were deficient, none were insufficient, and only 1 had sufficient levels. In contrast, among those with a 

normal angiographic study, 17 participants had low vitamin D, 2 had insufficient levels, and 9 had sufficient levels (Table 

13).  

 

Table 13: Study of the association of vitamin D with CAG finding 

Coronary angiography 

finding 

Vitamin D level 

 

P value 

Low (< 20 ng/ml) Insufficient (20-29 

ng/ml) 

Sufficient (30-

100 ng/ml) 

Single vessel disease 29 6 11 0.03 

Double vessel disease 16 7 4 

Triple vessel disease 10 0 1 

Normal study 17 2 9 

 

Table 14 shows that the association of traditional cardiovascular risk factors with myocardial infarction in young adults 

showed statistically significant differences between cases and controls. Diabetes was present in 33.9% (n=38) of cases 

compared to 13.4% (n=15) of controls, conferring an odds ratio (OR) of 3.32 (p<0.01). Dyslipidaemia was the most 

prominent factor, observed in 75% (n=84) of cases versus 23.2% (n=26) of controls, with a markedly elevated OR of 9.92 

(p<0.001). Hypertension was also significantly associated, affecting 56.3% (n=63) of cases compared to 27.7% (n=31) of 

controls, yielding an OR of 3.36 (p<0.001).  
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Table 14:  Association of traditional cardiovascular risk factors with young-aged MI 

Risk factor  Cases n=112 Controls n=112 OR P value 

Diabetes  38(33.9%) 15(13.4%) 3.32 P<0.01 

Dyslipidaemia  84(75%) 26(23.2%) 9.92 P<0.001 

Hypertension  63(56.3%) 31(27.7%) 3.36 P<0.001 

 

Table 15 indicates that the association of behavioural cardiovascular risk factors with myocardial infarction in young adults 

revealed highly significant differences between cases and controls. Smoking was reported in 61.6% (n=69) of cases 

compared to only 11.6% (n=13) of controls, yielding an OR of 12.2 (p<0.001), indicating a very strong association. 

Similarly, alcohol abuse was present in 71.4% (n=80) of cases versus 31.3% (n=35) of controls, with an OR of 5.50 

(p<0.001).  

 

Table 15:  Association of Cardiovascular Behavioural risk factors with young-aged MI 

Risk factor  Cases n=112 Controls n=112 OR P value 

Smoking 69(61.6%) 13(11.6%) 12.2 P<0.001 

Alcohol abuse  80(71.4%) 35(31.3%) 5.50 P<0.001 

 

DISCUSSION 

This case–control study demonstrates that MI in young adults (<45 years) is strongly associated with both traditional and 

behavioural risk factors, while emerging biomarkers such as serum homocysteine and vitamin D deficiency show 

significant correlations with angiographic severity. MI is defined according to the Fourth Universal Definition, which 

provides standardised diagnostic criteria and classification.1 

 

The majority of cases clustered in the 40–45 year age group, consistent with earlier reports that coronary events in young 

adults typically manifest after the third decade of life.21 Male predominance was striking, with over 90% of cases being 

men, a finding in line with prior studies that identified male sex as a major determinant of premature coronary artery 

disease.22 

 

Traditional cardiovascular risk factors were highly prevalent. Dyslipidaemia emerged as the strongest predictor, conferring 

nearly a tenfold higher risk compared to controls. This observation mirrors the INTERHEART study, which identified an 

abnormal lipid profile as the strongest determinant of MI worldwide.23 Hypertension and diabetes also showed significant 

associations, each tripling the risk, supporting evidence that metabolic syndrome and insulin resistance accelerate vascular 

injury in younger populations.24,25 

 

Behavioural risk factors played a critical role. Smoking was present in over 60% of cases, conferring twelvefold higher 

odds of MI, making it the most potent behavioural determinant. This finding is consistent with earlier studies that identified 

smoking as the leading cause of MI in young adults.26 Alcohol abuse was also significantly associated with a fivefold 

increased risk, underscoring the contribution of lifestyle behaviours to early atherogenesis.27 

 

Emerging biomarkers provided additional insights. Elevated serum homocysteine levels were significantly associated with 

multi-vessel disease, supporting prior evidence that hyperhomocysteinaemia promotes endothelial dysfunction, oxidative 

stress, and thrombosis, thereby accelerating atherosclerosis.28-30 Similarly, vitamin D deficiency was linked to greater 

coronary involvement, consistent with studies showing its role in endothelial dysfunction, vascular inflammation, and 

activation of the renin-angiotensin system.31-33 The synergistic effect of hyperhomocysteinaemia and vitamin D deficiency 

may further amplify vascular injury, leading to plaque instability and thrombosis.34-36 

 

Taken together, these findings highlight that while traditional and behavioural risk factors remain central to the 

pathogenesis of young-aged MI, emerging markers such as homocysteine and vitamin D deficiency provide valuable 

prognostic information regarding disease severity. Preventive strategies must therefore address both conventional risk 

factors and novel biochemical determinants to reduce the burden of premature coronary artery disease. 

 

CONCLUSION 

This case–control study establishes that myocardial infarction in young adults (<45 years) is strongly driven by modifiable 

risk factors. Dyslipidaemia was the most significant traditional determinant, while hypertension and diabetes also conferred 

notable risk. Behavioural exposures, particularly smoking and alcohol use, showed even stronger associations, 

underscoring the critical role of lifestyle modification. 
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Emerging biomarkers added prognostic value: elevated serum homocysteine and vitamin D deficiency were significantly 

correlated with multi-vessel coronary artery disease, highlighting their role in advanced atherogenesis. Together, these 

findings emphasise that early identification and management of conventional risk factors, combined with monitoring of 

novel biochemical markers, are essential strategies to reduce the burden of premature coronary artery disease in young 

adults. 

 

Study Limitations  

This study was limited by its single-centre design and restricted geographic scope, which may affect generalisability. Risk 

factor assessment relied on self-reported behaviours, introducing potential recall and social desirability bias. The 

cross-sectional nature precluded evaluation of long-term outcomes. Laboratory and angiographic findings were based on 

available infrastructure, and emerging biomarkers were assessed only once, limiting temporal interpretation. 

 

REFERENCES 

1. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, et al. Fourth Universal Definition of 

Myocardial Infarction (2018). Circulation. 2018;138(20):e618-51.  

2. Egred M, Viswanathan G, Davis GK. Myocardial infarction in young adults. Postgrad Med J. 2005;81(962):741-

5. 

3. Anand SS, Islam S, Rosengren A, Franzosi MG, Steyn K, Yusufali AH, et al. Risk factors for myocardial infarction 

in women and men: insights from the INTERHEART study. Eur Heart J. 2008;29(7):932-40.  

4. Nabel EG, Braunwald E. A tale of coronary artery disease and myocardial infarction. N Engl J Med. 

2012;366(1):54-63.  

5. Majumder B, Chatterjee S. Risk factors analysis of myocardial infarction in young patients and its comparison 

with older ones: a study in a tertiary care centre in Eastern India. Eur J Pharm Med Res. 2016;3(10):436-8. 

6. Thakur DK, Kansal A, Rastogi P. A comparative study on acute myocardial infarction in young patients (<45 

years) in comparison with older patients (≥45 years). J Med Sci Cult Res. 2019;7(4):250-4. 

7. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of potentially modifiable risk factors 

associated with myocardial infarction in 52 countries (the INTERHEART study): case-control study. Lancet. 

2004;364(9438):937-52. 

8. Chen CJ, Yang TC, Chang C, Lu SC, Chang PY. Homocysteine is a bystander for ST-segment elevation myocardial 

infarction: a case-control study. BMC Cardiovasc Disord. 2018;18(1):33.  

9. Hosen AI, Chowdhury AW, Sabah KMN, Amin MG, Ahmed M, Haque A, et al. Association of Serum Vitamin D 

with Acute Myocardial Infarction in Young Patients (≤40 Years). Bangladesh Heart J. 2019;34(2):80-5.  

10. Jamil G, Jamil M, Alkhazraji H, Haque A, Chedid F, Balasubramanian M, et al. Risk factor assessment of young 

patients with acute myocardial infarction. Am J Cardiovasc Dis. 2013;3(3):170-4.  

11. Ganguly P, Alam SF. Role of homocysteine in the development of cardiovascular disease. Nutr J. 2015;14:6.  

12. Kang SS, Wong PW, Malinow MR. Hyperhomocyst(e)inemia as a risk factor for occlusive vascular disease. Annu 

Rev Nutr. 1992;12:279-98.  

13. Skeete J, DiPette DJ. Relationship between homocysteine and hypertension: New data add to the debate. J Clin 

Hypertens (Greenwich). 2017;19(11):1171-2.  

14. Dasgupta A, Debbarma M, Biswas C. Study of evaluation of risk factors of acute myocardial infarction with 

special reference to vitamin d status- a case control study, done at a tertiary care hospital of Tripura. J. Evid. Based 

Med. Healthc. 2018; 5(27), 2051-6.  

15. Forman JP, Giovannucci E, Holmes MD, Bischoff-Ferrari HA, Tworoger SS, Willett WC, et al. Plasma 25-

hydroxyvitamin D levels and risk of incident hypertension. Hypertension. 2007;49(5):1063-9. 

16. Chonchol M, Scragg R. 25-Hydroxyvitamin D, insulin resistance, and kidney function in the Third National 

Health and Nutrition Examination Survey. Kidney Int. 2007;71(2):134-9.  

17. Lee JH, Gadi R, Spertus JA, Tang F, O'Keefe JH. Prevalence of vitamin D deficiency in patients with acute 

myocardial infarction. Am J Cardiol. 2011;107(11):1636-8. 

18. Milazzo V, De Metrio M, Cosentino N, Marenzi G, Tremoli E. Vitamin D and acute myocardial infarction. World 

J Cardiol. 2017;9(1):14-20.  

19. Amer M, Qayyum R. The relationship between 25-hydroxyvitamin D and homocysteine in asymptomatic adults. 

J Clin Endocrinol Metab. 2014;99(2):633-8. 

20. Catena C, Colussi G, Nait F, Capobianco F, Sechi LA. Elevated Homocysteine Levels Are Associated With the 

Metabolic Syndrome and Cardiovascular Events in Hypertensive Patients. Am J Hypertens. 2015;28(7):943-50. 

21. Zimmerman FH, Cameron A, Fisher LD, Ng G. Myocardial infarction in young adults: angiographic 

characterization, risk factors and prognosis (Coronary Artery Surgery Study Registry). J Am Coll Cardiol. 

1995;26(3):654-61.  

22. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of potentially modifiable risk factors 

associated with myocardial infarction in 52 countries (the INTERHEART study): case-control study. Lancet. 

2004;364(9438):937-52.  

23. Choudhury L, Marsh JD. Myocardial infarction in young patients. Am J Med. 1999;107(3):254-61.  



Dr. Sonali Paul et al. Serum Homocysteine and Vitamin D as Determinants of Angiographic Severity in Young 
Myocardial Infarction: A Case–Control Study. Int. J Med. Pharm. Res., 7(3): 3349‐3357, 2026 

3357 

 

24. Grundy SM, Brewer HB Jr, Cleeman JI, Smith SC Jr, Lenfant C; American Heart Association; National Heart, 

Lung, and Blood Institute. Definition of metabolic syndrome: Report of the National Heart, Lung, and Blood 

Institute/American Heart Association conference on scientific issues related to definition. Circulation. 

2004;109(3):433-8.  

25. Misra A, Khurana L. Obesity and the metabolic syndrome in developing countries. J Clin Endocrinol Metab. 

2008;93(11 Suppl 1):S9-30.  

26. Zaheen M, Pender P, Dang QM, Sinha E, Chong JJH, Chow CK, et al. Myocardial Infarction in the Young: 

Aetiology, Emerging Risk Factors, and the Role of Novel Biomarkers. J Cardiovasc Dev Dis. 2025;12(4):148.  

27. Humphrey LL, Fu R, Rogers K, Freeman M, Helfand M. Homocysteine level and coronary heart disease 

incidence: a systematic review and meta-analysis. Mayo Clin Proc. 2008;83(11):1203-12.  

28. Welch GN, Loscalzo J. Homocysteine and atherothrombosis. N Engl J Med. 1998;338(15):1042-50.  

29. Wald DS, Law M, Morris JK. Homocysteine and cardiovascular disease: evidence on causality from a meta-

analysis. BMJ. 2002;325(7374):1202.  

30. Singh RB, Sharma JP, Rastogi V, Raghuvanshi RS, Moshiri M, Verma SP, et al. Prevalence of coronary artery 

disease and coronary risk factors in rural and urban populations of north India. Eur Heart J. 1997;18(11):1728-

35.  

31. Wang TJ, Pencina MJ, Booth SL, Jacques PF, Ingelsson E, Lanier K, et al. Vitamin D deficiency and risk of 

cardiovascular disease. Circulation. 2008;117(4):503-11.  

32. Pilz S, Tomaschitz A, Drechsler C, Dekker JM, März W. Vitamin D deficiency and myocardial diseases. Mol Nutr 

Food Res. 2010;54(8):1103-13.  

33. Judd SE, Tangpricha V. Vitamin D deficiency and risk for cardiovascular disease. Am J Med Sci. 2009;338(1):40-

4.  

34. Holick MF. Vitamin D deficiency. N Engl J Med. 2007;357(3):266-81.  

35. Zittermann A, Koerfer R. Vitamin D in the prevention and treatment of coronary heart disease. Curr Opin Clin 

Nutr Metab Care. 2008;11(6):752-7.  

36. Antoniades C, Antonopoulos AS, Tousoulis D, Marinou K, Stefanadis C. Homocysteine and coronary 

atherosclerosis: from folate fortification to the recent clinical trials. Eur Heart J. 2009;30(1):6-15.  


