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Abstract 
Introduction: Cardiovascular diseases are the leading global cause of mortality, accounting for 31% of deaths and acute myocardial 
infarction (AMI) is responsible for 85% of fatalities. Very young patients (≤ 30 years) with first acute MI often exhibit distinct 
clinical presentations compared to older patients (≥ 50 years). Our objective was to compare and analyze the clinical characteristics 
and risk factor profiles between very young and older patients presenting with first acute MI.
Methods: This cross-sectional analytical study was conducted on 160 patients with first acute MI in the Department of Cardiology, 
Dhaka Medical College & Hospital (DMCH), Sir Salimullah Medical College & Mitford Hospital, National Institute of 
Cardiovascular Diseases (NICVD) and Bangladesh Specialized Hospital (BSH), Dhaka, Bangladesh from July 2022 to December 
2023. Among the study subjects, 80 patients were included in the very young (≤ 30 years) group (Group I) and another 80 patients 
were included in the older (≥ 50 years) group (Group II)The patients/attendants involved were briefed about the study and provided 
consent forms. A detailed history, thorough physical examination, and risk factor assessment of each patient were carried out. 
Results: Among the baseline characteristics there was no statistically significant difference between the two age groups. Symptoms 
such as chest pain and sweating were significantly more prevalent in the very young group (p <0.001) compared to older group of 
patients. Certain risk factors like smoking, obesity, dyslipidemia, family history of coronary artery disease (CAD), and substance 
abuse were significantly more prevalent in very young patients (p<0.001). Complications like cardiogenic shock were significantly 
more common in very young patients (p=0.008) and regarding biochemical parameters, significant differences were found in fasting 
blood sugar, serum sodium, serum troponin-I, C-reactive protein (CRP), lipid profile, serum vitamin-D, and serum homocysteine 
levels between the two age groups (p<0.05). Notably, serum vitamin D levels were significantly lower and serum homocysteine 
levels were significantly higher in very young patients (p<0.001 in both parameters). Multivariate analysis in very young patients 
showed smoking, dyslipidemia, obesity family history of CAD, substance abuse and CRP level were significant independent 
predictors of first acute MI occurrence. On the other hand, multivariate analysis in older patients showed diabetes, hypertension and 
serum vitamin-D level were significant independent predictors of first acute MI occurrence. 
Conclusions: Our study revealed significant differences between very young and older patients with first acute MI. Very young 
patients exhibited more typical clinical features, higher complication rates, and a greater prevalence of certain risk factors such as 
smoking, obesity, dyslipidemia, family history of CAD, and substance abuse. However, the older group of people had more atypical 
symptoms with predominant conventional risk factors. Serum vitamin D was significantly lower and serum homocysteine was 
considerably higher in very young patients. 
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Introduction
The most notable features of coronary artery disease (CAD) 
in the South Asian population are 2-4 fold higher 
prevalence, incidence, hospitalization, and mortality; and 
5-10 fold higher rates of myocardial infarction (MI) and 

death before the age of 40 years [1]. Bangladeshis are very 
much prone to developing premature CAD like other South 
Asians [2]. It constitutes an important problem for the 
patient and the treating physicians because of the 
devastating effect of this disease on the more active lifestyle 
of this sub-group. In addition, these very young patients 
have different clinical characteristics, risk factor profiles, 
and prognoses than older patients [3]. Other contributing 
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factors like obesity, lack of exercise, dyslipidemia, 
substance abuse, C-reactive protein (CRP), hyperuricemia, 
hyperhomocysteinemia, low serum vitamin-D level, and 
oral contraceptive pill use in very young women have been 
implicated in the pathogenesis of acute myocardial 
infarction (AMI) [4,5]. However, acute myocardial 
infarction has been recognized in the very young age groups 
more frequently in recent years [6]. But it has been poorly 
described in this group of people. The cut-off age of 30 has 
been used in most studies to define very young patients with 
acute myocardial infarction [7]. It is estimated that less than 
2% of all acute MI patients are aged ≤ 30 years [7]. 

The prevalence of AMI has progressively increased in 
Bangladesh particularly among the very young (≤ 30 years) 
urban population in recent years. The very young patients (≤ 
30 years) with first acute myocardial infarction are of 
particular interest considering the disability & mortality. 
The conventional risk factors for older people did not fully 
explain the myocardial infarction of very young people in 
the community. In comparison, men have markedly higher 
rates of AMI than women. The rate of acute myocardial 
infarction in women has begun to rise sharply after 
menopause and become the same for men. The main risk 
factors for older patients with AMI are diabetes, 
hypertension, smoking & obesity. Although there are many 
studies on AMI, few studies have focused on the first acute 
myocardial infarction in the very young age group of ≤ 30 
years. Besides, there is hardly available data in our country 
regarding very young with first acute myocardial infarction. 
In this study, we tried to find out the difference in clinical 
and biochemical characteristics between very young (≤ 30 
years) and older (≥ 50 years) AMI patients with first acute MI.

Methods
This cross-sectional analytical study was conducted in the 
Department of Cardiology of Dhaka Medical College & 
Hospital. However, some patients were recruited (especially 
very young) from Sir Salimullah Medical College & 
Mitford Hospital, National Institute of Cardiovascular 
Diseases (NICVD), Bangladesh Specialized Hospital 
(BSH), Dhaka, Bangladesh. The study was conducted from 
July 2022 to December 2023 and approved by the Ethical 
Review Committee of DMCH. Patients with first acute 
myocardial infarction [ST-segment elevation myocardial 
infarction (STEMI) and non-ST-segment elevation 
myocardial infarction (NSTEMI)] and having ages ≤ 30 
years and ≥ 50 years were included in the study by 
convenient purposive sampling. Patients with a previous 
history of MI or revascularization [percutaneous coronary 
intervention (PCI), coronary artery bypass grafting 
(CABG)], congenital or valvular heart disease, known case 
of chronic kidney disease (CKD)/ Heart failure/ 
Malignancy/ Gout/ Inflammatory diseases [rheumatoid 

arthritis (RA), systemic lupus erythematosus (SLE), 
osteoarthritis (OA)], chronic alcoholism & pregnancy were 
excluded from the study. Detailed history and thorough 
physical examination were done and risk factors were noted. 
Information about age, sex, history of smoking/ smokeless 
tobacco, substance abuse, dyslipidemias, diabetes mellitus, 
hypertension, and family history of premature CAD, CKD, 
heart failure, malignancy, gout, inflammatory diseases (RA, 
SLE, OA) and previous history of MI / PCI / CABG was 
obtained through self-report. Patients were classified as 
obese with body mass index (BMI) ≥25 kg/m2. ECG was 
recorded and biochemical investigations were undergone. 
With all aseptic precautions overnight fasting blood sample 
was drawn by the lab assistant with the subject in the sitting 
position, with limited use of a tourniquet, and was sent to the 
laboratory for analysis. Serum uric acid level was 
determined in mg/dl by the enzymatic kinetic method using 
uricase and peroxidase. Serum vitamin D level was 
determined in ng/ml by radioimmunoassay method. Serum 
homocysteine level was determined in μmol/L by 
fluorescence polarization immunoassay method. The 
sample was taken from the patients for other biochemical 
parameters such as fasting lipid profile, troponin-I, Hb%, 
CRP, serum creatinine, and serum electrolytes. Left 
ventricular ejection fraction (LVEF), regional wall motion 
abnormality (RWMA), and diastolic dysfunction were 
documented by echocardiography. After analysis of all 
clinical and biochemical risk factors, the information was 
recorded properly in the performed data collection sheet. 
After compiling data from all patients, statistical analysis 
was done.

Results
A total of 160 patients were studied & divided into two 
groups according to the exclusion & inclusion criteria. 
Among the study subjects, 80 patients were included in the 
very young (≤ 30 years) group (Group I) and another 80 
patients were included in the older (≥ 50 years) group 
(Group II). In Group I, there were 57 male and 23 female 
patients. In contrast, 65 were male and 15 were female 
patients in Group II (Figure 1). In both groups, male gender 
was predominant. There was no statistically significant 
difference in gender distribution between the two age 
groups (p = 0.137). Chest pain and sweating were the most 
prevalent symptoms in Group I. Conversely, shortness of 
breath (SOB), epigastric pain, vomiting, and syncope were 
the most prevalent symptoms in Group II (Table 1). Group-I 
patients had a higher prevalence of smoking, dyslipidemia, 
obesity, family history of CAD, and substance abuse. 
Conversely, hypertension and diabetes mellitus (DM) were 
more prevalent in Group II (Table 2). The median systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were significantly higher in Group II compared to Group I. 
Other parameters of clinical examination findings had no 
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statistical significance between the two age groups (Table 
3). Cardiogenic shock was significantly more prevalent in 
Group I compared to Group II, while VF was exclusively 
observed in Group I. Other complications were similarly 
present in both groups (Table 4). Fasting blood sugar (FBS), 
serum sodium, troponin-I, CRP, total cholesterol (TC), 
triglycerides (TG), high density lipoprotein-cholesterol 
(HDL-C), and low density lipoprotein-cholesterol (LDL-C) 
all showed statistically significant differences between the 
two age groups (Table 5). Group I patients showed lower 
serum vitamin-D levels and higher serum homocysteine 
levels compared to Group II patients. Serum uric acid levels 
had no statistically significant difference between the two 
age groups (Table 6). Group II patients exhibited a higher 
prevalence of anterior MI compared to Group I patients. 
STEMI was more prevalent in Group I and conversely, 
NSTEMI was more prevalent in Group II and other 
electrocardiography (ECG) changes had no statistically 
significant difference between the two groups (Table 7). The 
median LVEF was significantly higher in Group I compared 
to Group II. Additionally, a greater proportion of Group II 
patients exhibited good left ventricular (LV) systolic 
function compared to the Group I patients (Table 8). 
Univariate logistic regression analysis showed that 
smoking, dyslipidemia, obesity, family history of CAD, 
substance abuse and serum CRP level were statistically 
significant risk factors for first acute MI occurrence in 
Group-I patients, whereas DM, hypertension and serum 
vitamin-D levels were statistically significant risk factors 
for first acute MI occurrence in Group-II patients (Table 9 & 
Table 10). The multivariate model included all variables 
with a p-value <0.05 and odds ratio (OR) >1 in the 
univariate analysis. Smoking, dyslipidemia, obesity, family 
history of CAD, substance abuse and serum CRP level were 
significant independent predictors of first acute MI 
occurrence in Group-I patients. Conversely, DM, 
hypertension and serum vitamin-D level were significant 
independent predictors of first acute MI occurrence in 
Group-II patients (Table 11). 

Figure-1: Bar diagram showing comparison of gender 
distribution between two age groups (n=160)

Table 1: Comparison of presenting symptoms between two 
age groups (n=160)

Group I= ≤ 30 years, Group II= ≥ 50 years
p-values were obtained by the Chi-Square test 
MI: myocardial infarction; s: significant; ns: not significant.

Table 2: Comparison of risk factors between two age groups (n=160)

Group I= ≤ 30 years, Group II= ≥ 50 years; p-values were obtained by the 
Chi-Square test 
MI: myocardial infarction; s: significant; ns: not significant; H/O: history 
of; CAD: coronary artery disease.

Table 3: Comparison of clinical examination findings 
between two age groups (n=160)

Group I= ≤ 30 years, Group II= ≥ 50 years p-values were obtained by the 
Chi-Square test (c), fisher exact test (f), and Mann-Whitney U test
MI: myocardial infarction; s: significant; ns: not significant; JVP: jugular 
venous pressure; RR: respiratory rate; SBP: systolic blood pressure; DBP: 
diastolic blood pressure.
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Group-I Group-II

Variables

Groups of first Acute MI 
patients (n=160) p-valueGroup-I

(n = 80)
Group-II
(n = 80)

Frequency (%) Frequency (%)
Chest pain 76 (95) 59 (73.8) <0.001s

Sweating 64 (80) 40 (50) <0.001s

Shortness of breath 11 (13.8) 36 (45) <0.001s

Palpitation 9 (11.3) 10 (12.5) 0.807ns

Epigastric pain 7 (8.8) 21 (26.3) 0.004s

Syncope 3 (3.8) 10 (12.5) 0.043s

Nausea/vomiting 1 (1.3) 21 (26.3) <0.001s

Variables

Groups of first Acute MI
patients (n=160) p-valueGroup-I

(n = 80)
Group-II
(n = 80)

Frequency (%) Frequency (%)

Smoking 60 (75) 35 (43.8) <0.001s

Diabetes mellitus 27 (33.8) 42 (52.5) 0.017s

Hypertension 38 (47.5) 60 (75) <0.001s

Dy slipidemia 58 (72.5) 41 (51.3) 0.006s

Obesity 30 (37.5) 15 (18.8) 0.008s

Family H/O CAD 37 (46.3) 16 (20) <0.001s

Smokeless tobacco 5 (6.3) 11 (13.8) 0.114ns

Substance abuse 11 (13.8) 2 (2.5) <0.001s

Variables

Groups of first Acute MI
patients (n=160) p-valueGroup-I

(n = 80)
Group-II
(n = 80)

Frequency (%) Frequency (%)
Raised JVP 9 (11.3) 16 (20) c0.127ns

Oedema 1 (1.3) 6 (7.5) f0.117ns

S3 9 (11.3) 7 (8.80 c0.598ns

Lung crepitations 8 (10) 7 (8.8) c0.786ns

Median Median
Radial Pulse (bpm) 76 74 u0.536ns

RR (breaths/minute) 16 16 u0.229ns

SBP (mmHg) 130 160 u0.004s

DBP (mmHg) 80 95 u0.029s
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Table 4: Comparison of complications between two age groups (n=160)

Group I= ≤ 30 years, Group II= ≥ 50 years; p-values were obtained by the 
Chi-Square test (c); MI: myocardial infarction; s: significant; ns: not 
significant; LVF: left ventricular failure; VT: ventricular tachycardia; VF: 
ventricular fibrillation; AV: atrio-ventricular; CHB: complete heart block; 
BBB: bundle branch block. 

Table 5: Comparison of biochemical parameters between 
two age groups (n=160)

Group I= ≤ 30 years, Group II= ≥ 50 years; p-values were obtained by the 
independent student t-test & Mann-Whitney u-test; MI: myocardial 
infarction; s: significant; ns: not significant; FBS: fasting blood sugar; 
CRP: C-reactive protein; TC: total cholesterol; TG: triglycerides: HDL-C: 
high density lipoprotein-cholesterol: LDL-C: low density 
lipoprotein-cholesterol.

Table 6: Comparison of emerging biochemical risk factors 
between two age groups (n=160)

Group I= ≤ 30 years, Group II= ≥ 50 years; p-values were obtained by 
Mann Whitney u test; MI: myocardial infarction; s: significant; ns: not 
significant. 

Table 7: Comparison of types of first acute MI, location of 
infarction, and other ECG changes between two age groups 
(n=160)

Group I= ≤ 30 years, Group II= ≥ 50 years; p-values were obtained by 
chi-square test (c) and Fisher exact test (f);

MI: myocardial infarction; s: significant; ns: not significant; 
ECG: electrocardiography; AMI: acute myocardial 
infarction; STEMI: ST-segment elevation myocardial 
infarction; NSTEMI: non-ST-segment elevation myocardial 
infarction; AV: atrio-ventricular; BBB: bundle branch block. 

Table 8: Comparison of echocardiographic findings 
between two age groups (n=160)

Group I= ≤ 30 years, Group II= ≥ 50 years
p-values were obtained by chi-square test (c) and Mann Whitney u test;

Variables
Groups of first Acute MI 

patients (n=160) p-value
Group-I
(n = 80)

Group-II
(n = 80)

Frequency (%) Frequency (%)
Acute LVF 8 (10) 7 (8.8) c0.786ns

Cardiogenic shock 13 (16.3) 3 (3.8) c0.008s

Tachyarrhythmia 9 (11.3) 6 (7.5) c0.401ns

VT 6 (7.5) 6 (7.5)
VF 3 (3.8) 0 (0)
Bradyarrhythmia 14 (17.5) 11 (13.8) c0.536ns

1st degree AV block 2 (2.5) 3 (3.8)
2nd degree AV block 1 (1.3) 2 (2.5)
CHB 8 (10) 3 (3.8)
BBB 3 (3.8) 3 (3.8)

Variables (unit)
Groups of first Acute MI 

patients (n=160) p-value

Group-I
(n = 80)

Group-II
(n = 80)

Mean±SD Mean±SD

Hemoglobin (gm/dl) 14.42±0.98 14.35±0.83 t0.634ns

FBS (mmol/L) 6.32±2.27 8.20±3.29 t<0.001s

S. creatinine (mg/dl) 1.04±0.24 1.09±0.25 t0.214ns

Na+ (mmol/L) 138.45±3.06 136.97±3.70 t0.007s

K+ (mmol/L) 4.10±0.38 4.11±0.38 t0.960ns

Cl- (mmol/L) 100.57±3.22 101.22±2.56 t0.160ns

Median Median
Troponin-I (ng/ml) 8.63 6.80 u<0.001s

CRP (mg/l) 53 38 u<0.001s

TC (mg/dl) 194 184 u<0.001s

TG (mg/dl) 186 146 u<0.001s

HDL-C (mg/dl) 35 42 u<0.001s

LDL-C (mg/dl) 146 113 u<0.001s

Variables (unit)
Groups of first Acute MI 

patients (n=160) p-value
Group-I
(n = 80)

Group-II
(n = 80)

Median Median
Serum vit-D (ng/ml) 16 28 u<0.001s

u0.651ns

u0.001s
Serum uric acid (mg/dl)
S. homocysteine (µmol/L)

6.30
8.30

5.85
7.15

Variables
Groups of first Acute

MI patients (n=160) p-value
Group-I
(n = 80)

Group-II
(n = 80)

Frequency (%) Frequency (%)
AMI type
STEMI 49 (61.3) 37 (46.3) c0.057ns

NSTEMI 31 (38.8) 43 (53.8) c0.057ns

Location of infarction
Anterior 4 (5) 15 (18.8) c0.007s

Inferior 23 (28.8) 21 (26.3) c0.723ns

Lateral 0 (0) 2 (2.5) f0.497ns

ST depression 45 (56.3) 47 (58.8) c0.749ns

T-inversion 72 (90) 68 (85) c0.339ns

Pathological Q 48 (60) 36 (45) c0.057ns

Tachyarrhythmia 7 (8.8) 4 (5) c0.349ns

AV block 5 (6.3) 5 (6.3) c>0.99ns

BBB 3 (3.8) 3 (3.8) f>0.99ns

Variables
Groups of first Acute MI patients (n=160)

p-valueGroup-I
(n = 80)

Group-II
(n = 80)

Median Median

LVIDd (mm) 42 42 u0.182ns

LVIDs (mm) 28 28 u0.705ns

LVEF (%) 47 43 u0.046s

LV systolic function Frequency (%) Frequency (%)

Good (EF ≥50%) 4 (5) 16 (20)
c0.023sMild LVSD (EF 40-49%) 62 (77.5) 48 (60)

Moderate LVSD (EF 30-39%) 8 (10) 11 (13.8)
Severe LVSD (EF < 30%) 6 (7.5) 5 (6.3)
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MI: myocardial infarction; s: significant; ns: not significant; 
LVIDd: left ventricular internal diameter end-diastole; 
LVIDs: left ventricular internal diameter end-systole; LV: 
left ventricular;  EF: ejection fraction; LVSD: left 
ventricular systolic dysfunction.

Table 9: Univariate logistic regression analysis in Group-I 
patients (n=80)

OR: Odds ratio; CI: Confidence interval; H/O: history of; CAD: coronary 
artery disease; CRP: C-reactive protein; Group-I: ≤ 30 years.

Table 10: Univariate logistic regression analysis in Group-II 
patients (n=80)

OR: Odds ratio; CI: Confidence interval; H/O: history of; CAD: coronary 
artery disease; CRP: C- reactive protein; Group-II: ≥ 50 years.

Table 11: Multivariate logistic regression analysis in both 
age groups

OR: Odds ratio: CI: Confidence interval: H/O: history of; CAD: coronary 
artery disease; 
CRP: C- reactive protein; Group-I: ≤ 30 years; Group-II: ≥ 50 years.

Discussion
In this study, there were 57 (71.3%) male patients and 23 
(28.7%) female patients in the very young group. In 
contrast, 65 (81.3%) male patients and 15 (18.7%) female 
patients were in the older group. However, the statistical 
difference was not significant (p=0.137). Chest pain (95%) 
and sweating (80%) were predominant in the very young (≤ 
30 years) group. Conversely, in the older (≥ 50 years) group, 
chest pain (73.8%) and SOB (45%) were predominant. 
Nausea/ vomiting (26%), epigastric pain (26.3%) and 
syncope (12.5%) were significantly higher in the older 
group than in the very young group. Statistical analysis 
revealed significant differences in all of these symptoms (p 
< 0.05), indicating distinct clinical profiles by age. 

Notably, cardiogenic shock was significantly more 
prevalent in the very young group compared to the older 
group (16.3% vs. 3.8%, p = 0.008), while ventricular 
fibrillation (VF) was exclusively observed in the very young 
group (33.3%). However, other complications such as acute 
LVF, tachyarrhythmia, bradyarrhythmia, and cardiac arrest 
showed no statistically significant differences between the 
two age groups (p>0.05). Some relevant studies conducted 
in India showed that the incidence rate of cardiogenic shock 
varies from 0.2% [8] to 36.9% [9]. According to several 
Bangladeshi studies, very young patients with CAD had a 
prevalence of cardiogenic shock ranging from 0.8% [10,11].
Notably, smoking emerges as a prominent risk factor, with a 
significantly higher prevalence in the very young group 
compared to the older group (75% vs. 43.8%, p<0.001), 
highlighting its robust association with very young patients 
of first AMI. Smokers among Nepalese patients were found 
in 58.6% [12] to 80.8% [13] of the study population. 
Similarly, up to 77.4% [14] of Bangladeshi patients and 
14.3% [15] to 64.7% [16] of Pakistani patients were 

Variables p-value OR 95% CI
Lower Upper

Smoking <0.001 3.857 0.508 1.970

Diabetes mellitus 0.017 0.461 0.243 4.107

Dyslipidaemia 0.006 2.508 0.770 1.299

Hypertension <0.001 0.302 0.154 6.479

Obesity 0.009 2.600 0.791 1.264

Family H/O CAD 0.001 3.442 0.586 1.358

Substance abuse 0.007 6.142 1.387 7.198

CRP <0.001 1.073 0.904 0.961

Serum uric acid 0.157 0.965 0.986 1.090

Serum vitamin-D <0.001 0.918 1.049 1.131

Serum homocysteine 0.214 1.018 0.955 1.010

Variables p-value OR 95% CI

Lower Upper

Smoking <0.001 0.259 0.132 0.508

Diabetes mellitus 0.017 2.170 1.146 4.107

Dyslipidaemia 0.006 0.399 0.207 0.770

Hypertension <0.001 3.316 1.697 6.479

Obesity 0.009 0.385 0.187 0.791

Family H/O CAD 0.001 0.291 0.144 0.586

Substance abuse 0.007 0.680 0.628 1.495

CRP <0.001 0.932 0.904 0.961

Serum uric acid 0.157 1.037 0.986 1.090

Serum vitamin D <0.001 1.089 1.049 1.131

Serum homocysteine 0.214 0.982 0.955 1.010

Group-I

Variables p-value OR 95% CI

Lower Upper

Smoking <0.001 12.000 3.948 36.479

Dyslipidemia <0.001 8.885 2.913 27.100

Obesity <0.001 21.889 5.622 85.216

Family H/O CAD <0.001 17.694 5.302 59.050

Substance abuse <0.001 4.337 0.984 6.187

CRP <0.001 1.077 1.036 1.120

Group-II

Diabetes mellitus <0.001 12.686 3.523 45.684

Hypertension <0.001 26.619 6.875 103.071

Serum vitamin D <0.001 1.111 1.060 1.164



52

53 54

55 56

57 58

59

Rajib et al.Comparison of Clinical Characteristics and Risk Factor Profile 

smokers. However, some previous studies also identified the 
use of smokeless tobacco consumption as a risk factor for 
acute MI with a frequency ranging from 0.35 [17] to 60.6% 
[18]. According to an additional Indian study, 93.8% of the 
patients smoked or used smokeless tobacco [19].

Additionally, diabetes mellitus and hypertension exhibited 
significantly higher frequencies in the older group compared 
to the very young group, underscoring their importance as 
traditional cardiovascular risk factors in older individuals 
experiencing their first AMI (p < 0.05). Research conducted 
in Pakistan and Bangladesh revealed that over 50% of patients 
had diabetes, which is the greatest prevalence [20,21]. 
According to Bhardwaj et al., diabetes mellitus was present in 
up to 80.6% of young Indian patients with CAD [22]. 

Another study revealed that hypertension prevalence in 
older patients ranged from 8.85 [23] to 80.0% [20]. Some 
studies found that the percentage of hypertension in older 
Nepalese patients ranged from 27.8% [24] to 57.5% [25]. 
Likewise, older patients from Pakistan had a prevalence of 
hypertension ranging from 10.2% [15] to 75.0% [21]. 
Additionally, several research from Bangladesh indicated a 
prevalence range for hypertension in older patients was 
from 14.0% [26] to 80.0% [20], while studies from India 
revealed that 8.8% [23] to 44.7% [26] of young patients with 
CAD had hypertension.

Dyslipidemias, obesity, and a family history of CAD had a 
higher frequency in the very young group compared to the 
older group (p < 0.05). Many other studies found that 2.5% 
to 97.3% of very young CAD patients had dyslipidemias 
[27,28]. In Bangladesh, dyslipidemia was present in 11.9% 
[10] to 97.3% [29] of young patients. And according to an 
Indian study, 88.3% of Indian younger patients had 
dyslipidemias [23]. 

Many other relevant studies found that 1.7% [30] to 97.1% 
[31] of young South Asian patients with CAD had a high 
BMI (~23 kg/m2). Two studies found that the proportion of 
high BMI patients in Nepal was roughly 13.3% [32] and 
25.0% [25] respectively. Younger patients from Pakistan 
and Bangladesh were found to have high BMIs ranging 
from 15.6% [33]to 97.1% [31] and 60.7% [34], respectively. 
Younger patients with CAD, up to 60% had positive family 
histories [20]. 

The prevalence of young CAD patients with a positive 
family history was conducted in Nepal and it varied from 
2.9% [12] to 31.6% [35]. In Pakistani and Bangladeshi 
populations, the prevalences of a positive family history of 
CAD were 60.0% [20] and 57.1% [21] respectively. A study 
by Wadhkar et al. [9] revealed the lowest prevalence of a 
family history of CAD in India (6.0%), whereas a study by 
Sinha et al. [36] reported a frequency of 46.8%. Conversely, 
chewing tobacco demonstrated a higher prevalence in the 
older group, although not statistically significant (p = 

0.114), suggesting a less definitive association with AMI 
compared to other risk factors. 

Noteworthy differences observed between the two age 
groups for several parameters were: Fasting blood sugar, 
serum sodium, serum troponin-I, C-reactive protein, total 
cholesterol, triglycerides, HDL-C, LDL-C, serum 
vitamin-D, and serum homocysteine, all displaying 
statistically significant differences (p<0.05). Conversely, 
parameters such as hemoglobin, serum creatinine, serum 
potassium & chloride, and serum uric acid did not exhibit 
significant age-related disparities (p> 0.05). Dahal et al. 
identified an elevated high sensitivity C-reactive protein 
(hs-CRP) level prevalence of 89.5% among patients [35]. A 
study by Sherpa et al. found that 43.3% of patients had 
elevated CRP levels (>6 mg/L) [37]. However, elevated 
hs-CRP levels were observed in only 7.5% of study 
participants, according to an Indian study [38]. 

According to a Bangladeshi study most of the adolescent 
patients with CAD had hyperhomocysteinemia [39]. Serum 
vitamin D was significantly lower in the very young group 
compared to the older group (78.7% vs 41.3%, p<0.05). A 
study conducted in the Department of Cardiology, Dhaka 
Medical College & Hospital (DMCH) showed that serum 
vitamin-D deficiency was associated with increased 
incidence of acute MI in young age patients (≤ 40 years) and 
the prevalence of low serum vitamin-D was 86.7% [40]. 
Multivariate logistic regression analysis in very young 
patients showed smoking, dyslipidemias, obesity, family 
history of CAD, substance abuse and serum CRP levels 
were significant independent predictors of first acute MI 
occurrence. On the other hand, Multivariate logistic 
regression analysis in older patients showed DM, 
hypertension, and serum vitamin-D levels were the most 
powerful independent predictors of first acute MI occurrence. 

This study might indicate that the atypical presentation of 
acute MI should be noticed very carefully in older groups of 
patients. As the very younger group of patients are more 
vulnerable to developing serious complications, so special 
attention should be given to them. Identification of risk 
factors is a must for very young patients with first acute MI 
for primary and secondary prevention and the prevention of 
loss of potential lives. 

Limitations of the study
This was a single-center study. The sampling method was 
purposive, so there was a risk of selection bias. The study 
was focused on selected biochemical risk factors. The 
outcome of the first acute myocardial infarction in the two 
age groups was not evaluated due to a lack of long-term 
follow-up.
 
Conclusion
This study evaluated that there was a significant difference 
in clinical presentations and risk factor profiles between 
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very young (≤ 30 years) and older (≥ 50 years) patients with 
first acute MI. Very young patients presented with more 
typical symptoms, higher complication rates, and distinct 
risk factor profiles. Conversely, older patients had more 
atypical presentation with less complications rate. The 
findings of this study approved that smoking, dyslipidemia, 
obesity, family history of CAD, substance abuse, and serum 
CRP level were statistically significant risk factors in very 
young (≤ 30 years) patients of first acute myocardial 
infarction. Conversely, DM, hypertension, and serum 
vitamin-D levels were statistically significant risk factors 
for first acute MI occurrence in older (≥ 50 years) patients. 
These findings underscore the importance of targeted risk 
factor management and intervention in very young 
individuals to mitigate their risk of first AMI. Further 
large-scale multicenter study is recommended to evaluate 
the role of emerging risk factors for acute myocardial 
infarction.
 
References
1. Enas E, Senthilkumar A. Coronary Artery Disease In Asian Indians: 

An Update And Review. The Internet Journal of Cardiology. 
2001;1(2):1.

2. Islam AKMM, Majumder AAS. Coronary artery disease in Bangla-
desh: A review. Indian Heart Journal. 2013;65(4):424-435.

3. Chouhan L, Hajar HA, Pomposiello JC. Comparison of thrombolyt-
ic therapy for acute myocardial infarction in patients aged 55 years. 
The American Journal of Cardiology. 1993;71(2):157-159.

4. Al-Koubaisyl OK, Mehdi RS, Arem FD, Ahmed IT. Cine 
angiographic findings in young Iraqi men with first acute myocardi-
al infarction. Catheterization and Cardiovascular Diagnosis. 
1990;19(2):87-90.

5. Rosenberg L, Stolley PD, Kaufman DW, Helmrich SP, Miller DR, 
Shapiro S. Myocardial Infarction and Cigarette Smoking in Women 
Younger Than 50 Years of Age. JAMA. 1985;253(20):2965-2969.

6. Hong MK, Cho SY, Hong BK, Chang KJ, Chung IM, Lee MH. et al. 
Acute myocardial infarction in young adults. Yonsei Medical 
Journal. 1994;35(2):184. 

7. Sinha SK, Krishna V, Thakur R, Kumar A, Mishra V, Singh K, et al. 
Acute myocardial infarction in very young adults: A clinical presen-
tation, risk factors, hospital outcome index, and their angiographic 
characteristics in North India-AMIYA Study. ARYA Atheroscler. 
2017;13(2): 79-87.

8. Wadhwa A, Avasthi R, Ghambhir JK, Dwivedi S. To study the 
prevalence and profile of metabolic syndrome, levels of hs-CRP, 
Lp(a) and serum ferritin in young Indian patients (< or = 45 years) 
with acute myocardial infarction. The Journal of the Association of 
Physicians of India. 2013;61(6):384-386.

9. Wadkar A, Sathe A, Bohara D, Shah H, Mahajan A, Nathani P. 
Clinical & angiographic profile of young patients (<40 years) with 
acute coronary syndrome. Journal of Indian College of Cardiology. 
2014;4(2):95-100.

10. Akanda AK, Ali Z, Sayami LA, Huda M, Debnath L, Hossain MA, 
et al. In-Hospital Outcomes of Patients with Acute Myocardial 
Infarction - An Analysis of Two Age Groups. Journal of Cardiology 
& Clinical Research. 2015;3(1):1042.

11. Patil RS, Shetty LH, Krishnan S, Trivedi AS, Raghu TR, Manjunath 
CN. Profile of coronary artery disease in Indian rural youth (< 35 
yrs). Indian Heart Journal. 2020;72(5):394-397.

12. Pandey R, Maskey A, Shrestha B, Budhathoki A, Malla SB, Baniya 
B, et al. Angiographic profile and in-hospital outcome of young  

 patients presenting with ST Elevation Myocardial Infarction 
(STEMI) in tertiary cardiac hospital. Journal of Advances in Internal 
Medicine. 2021;10(2):76-79. 

13. Limbu YR, Rajbhandari R, Sharma R, Singh S, Limbu D, Adhikari 
CM, et al. Carotid intima-media thickness (CIMT) and carotid 
plaques in young Nepalese patients with angiographically 
documented coronary artery disease. Cardiovascular Diagnosis and 
Therapy. 2015;5(1):1-7.

14. Kalimuddin M, Malik F, Badiuzzaman M, Ahmed N, Ahmed MN, 
Dutta A et al. Serum Homocysteine Levels in Very Young Patients 
with First Acute Myocardial Infarction. Journal of National Heart 
Foundation of Bangladesh (JNHFB). 2015;4:32-37.

15. Shah H, Jan MU, Altaf A, Salahudin M. Correlation of hyper-homo-
cysteinemia with coronary artery disease in the absence of conven-
tional risk factors among young adults. Journal of the Saudi Heart 
Association. 2018;30(4):305-310. 

16. Anjum M, Zaman M, Ullah F. Are Their Young Coronaries Old 
Enough? Angiographic Findings In Young Patients With Acute 
Myocardial Infarction. Journal of Ayub Medical College, Abbotta-
bad: JAMC. 2019;31(2):151-155.

17. Haque A, Siddiqui A, Rahman S, Iqbal S, Fatema N, Khan Z. Acute 
Coronary Syndrome in the Young - Risk Factors and Angiographic 
Pattern. Cardiovascular Journal. 1970;2,(2):175-178. 

18. Agrawal A, Lamichhane P, Eghbali M, Xavier R, Cook DE, 
Elsherbiny RM, et al. Risk factors, lab parameters, angiographic 
characteristics and outcomes of coronary artery disease in young 
South Asian patients: a systematic review. Journal of International 
Medical Research. 2023;51(8):3-6. 

19. Sau S, Sau, S, Mukherjee, L. Profile of Myocardial Infarction in 
young patient of age 40 years or below in a tertiary care hospital 
mainly Tribal based Population. Journal of Medical Science And 
Clinical Research. 2018;6(12):1081-1085.

20. Pramanik AK, Bhuiyan MM, Yesmin MS, Ferdousi S, Parvin T, 
Karmoker KK, et al. Relationship of serum testosterone with 
coronary artery disease in young adult males of Bangladesh. 
Bangabandhu Sheikh Mujib Medical University Journal. 
2022;14(3):67-73. 

21. Shah SIA, Sikandar MZ, Qazi U, Haq I. Clinical risk factors of acute 
myocardial infarction in young people: Anxiety in the lead? Medical 
Science. 2021;25:501-507.

22. Bhardwaj R, Kandoria A, Sharma R. Myocardial infarction in young 
adults-risk factors and pattern of coronary artery involvement. 
Nigerian Medical Journal. 2014;55(1):44. 

23. Gopalakrishnan A, Sivadasanpillai H, Ganapathi S, Nair K, Sivasu-
bramonian S, Valaparambil A. Clinical profile & long-term natural 
history of symptomatic coronary artery disease in young patients 
(<30 yr). Indian Journal of Medical Research. 2020;152(3):263.

24. Tamrakar R, Bhatt YD, Kansakar S, Bhattarai M, Shaha KB, 
Tuladhar E. Acute Myocardial Infarction in Young Adults: Study of 
Risk factors, Angiographic Features and Clinical Outcome. 
Nepalese Heart Journal. 2013;10(1):12-16.

25. Laudari S, Dhungel S, Dubey L, Panjiyar R, Gupta M, 
Subramanyam G, et al. Acute coronary syndrome in the young 
Nepalese population with their angiographic characteristics. Journal 
of College of Medical Sciences-Nepal. 2017;13(2):235-240. 

26. Baset MA, Rahman MM, Begum MM. Outcomes of Acute ST-Ele-
vation Cardiac Disease in a Tertiary Level Hospital in Bangladeshi 
Young Adults’ Risk Factors and Consequences. SAS Journal of 
Medicine. 2021;7(9):465-474.

27. Jariwala P, Jadhav K, Patil R, Chawla K. The prevalence of risk 
factors and pattern of obstructive coronary artery disease in young 
Indians (<45 years) undergoing percutaneous coronary intervention: 
a gender-based multi-center study, Indian Heart Journal. 
2022;74(4):282-288.



52

53 54

55 56

57 58

59

28. Alexander T, Kumbhani DJ, Subban V, Sundar H, Nallamothu BK, 
Mullasari AS. Acute ST-Elevation Myocardial Infarction in the 
Young Compared With Older Patients in the Tamil Nadu STEMI 
Program. Heart, Lung and Circulation. 2021;30(12):1876-1882.

29. Dan KK, Rahman M, Saha S, Das J. Prevalence of Acute Myocardi-
al Infarction in Young Adults and Conventional Risk Factors. 
Scholars Journal of Applied Medical Sciences. 2021;9(1):172-178.

30. Prakash B, Jaiswal A, Shah M. Demographic & angiographic profile 
of young patients aged 40 years & less undergoing coronary angiog-
raphy in a tier II city of Eastern India. Journal of Family Medicine 
and Primary Care. 2020;9(10):5183.

31. Ahmed R, Mal V, Ali A, Memon FL, Ahmed T, Shahab R, et al. 
Prevalence of Metabolic Syndrome in Young Patients with Acute 
ST Elevation Myocardial Infarction (STEMI). Pakistan Journal of 
Medical and Health Sciences. 2022;16(4):627-629. 

32. Ravi S, Rajesh S, Ratna G, Raja K, Chandra P, Surya P, et al. 
Cardiovascular risk factors and clinical pattern in young Nepalese 
population with acute coronary syndrome presenting to a tertiary 
care center of Nepal. Journal of Cardiovascular Medicine and 
Cardiology. 2020:235-241.

33. Muhammad AS, Ashraf T, Mir A, Alishan S, Farooq F, Ammar A, 
et al. Comparative assessment of clinical profile and outcomes after 
primary percutaneous coronary intervention in young patients with 
single vs multivessel disease. World Journal of Cardiology. 
2020;12(4):136-143.

34. Khan SR, Malik F, Ahmed MN, Biswas AK., Islam M, Sheel BK, et 
al. Comparison of Risk Factors & Angiographic Profiles   

 between Young Patients with ST-Segment Elevation Myocardial 
Infarction and Non-ST Segment Elevation Myocardial Infarction. 
Bangladesh Heart Journal. 2021;36(2):124-132. 

35. Dahal K, Karki P, Maskey R, Sherpa K, Lamsal M, Niraula A. Risk 
factors of acute myocardial infarction in young adults of Nepalese 
population. International Journal of Medicine in Developing 
Countries. 2018;2(3):80-85.

36. Sinha N, Kumar S, Rai H, Singh N, Kapoor A, Tewari S, et al. 
Patterns and determinants of dyslipidemia in “Young” versus “Not 
so Young” patients of coronary artery disease: a multicentric, 
randomized observational study in northern India. Indian Heart 
Journal. 2012;64(3):229-235.

37. Sherpa M, Sharma S, Avasthi R. Thrombophilic molecular markers 
in young patients (<40 years) with coronary artery disease. Indian 
Journal of Pathology and Microbiology. 2012;55(3): 343.

38. Shukla AN, Jayaram AA, Doshi D, Patel P, Shah K, Shinde A, et al. 
The Young Myocardial Infarction Study of the Western Indians: 
YOUTH Registry. Global Heart. 2019;14(1):27. 

39. Begum R, Bhuiyan MMA, Ferdoushi S Rahim KA, Adhikari DK, 
Rahman SMR, et al. Raised Serum Homocysteine Level is Associat-
ed with Coronary Artery Disease in Young Patients. Archives of 
Clinical and Biomedical Research. 2022;6(3):81.

40. 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 Journal. 2019;34(2):80-85.

Rajib et al.Comparison of Clinical Characteristics and Risk Factor Profile 


