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Abstract
Context: Myocardial infarction (MI) is being recognized in a younger age group in 
recent years. MI in the young adult may differ from that in the elderly by virtue of its 
greater incidence of risk factors and atherosclerotic etiology, the heavy preponderance 
of male patients. Aims: The aim of this study was to study clinical profile, risk 
factors, complications, infarct type, management, and outcome in patients 45 years 
or younger (young) admitted with acute ST elevation MI at a Government teaching 
hospital in Gandhinagar, Gujarat. Subjects and Methods: This is a retrospective study 
of all new young patients managed for acute ST elevation MI in ICCU of GMERS 
Medical College and Hospital, Gandhinagar, Gujarat from January 1, 2012 to December 
31, 2013. Data were analyzed with SPSS version 21 software. Results: The mean age 
of 40.95 years with (89%) males and, (11%) females and male to female ratio was 
8.1:1. Most patients (58.9%) were from 41 to 45 years age. The most common clinical 
presentation was chest pain and sweating (97.3% vs. 11%). Most patients (65.8%) 
arrived in hospital within 6 h from the onset of symptoms. The most common area of 
infarction was anterior wall and inferior (61.3% vs. 22.7%). The most common risk factor 
was smoking (40.7%) followed by hypertension (20.3%) and dyslipidemia (15.3%). 
The most common complication was arrhythmias (24.65%) followed by recurrent 
ischemia (12.3%). Most (78.7%) received thrombolysis. In hospital, death was 9.3%. 
Conclusion: In young acute ST elevation myocardial infarction, smoking is the most 
important risk factor. These patients have better outcome and prognosis.
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cut‑off  age of  45 has been used in most studies to define 
young patients with CAD and myocardial infarction (MI).[1] 
Although uncommon entity, it constitutes an important 
problem for the patient and the treating physician 
because of  the devastating effect of  this disease on more 
active lifestyle of  young adults. In addition, these patients 
have different risk factor profiles, and prognosis than 
older patients.[2,3] The clinical presentation is also different 
from that of  older patients. Studies[4‑7] have described 
the clinical profiles and outcomes of  young adults with 

INTRODUCTION

Coronary artery disease (CAD) is the major reason of  
morbidity and mortality burden in the world. Young 
patients with CAD are a specific subset of  patients. The 
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acute MI (AMI) and its incidence ranged between 2% 
and 10%. The most common among all acute coronary 
syndrome (ACS) patients is acute ST elevation MI in 
India.[8] In general, young patients are more likely to be 
male, have a history of  smoking and hyperlipidemia but 
less likely to have other comorbidities and demonstrate 
less extensive CAD on coronary angiogram. The mean 
age of  ACS presentation in India was estimated to be 
57.5 years[8] which is 7–11 years younger than reports from 
the Western literature.[9] Effective screening, evaluation, and 
management strategies for coronary heart disease (CHD) 
are well‑established in high‑income countries, but these 
strategies have not been fully implemented in India. CHD 
prevalence appears to be worsening in India. In developing 
countries, rates are predicted to increase by 120% in women 
and 137% in men from 1990 to 2020.[10] We did this study to 
know the clinical profile of  young patients (≤45 years) with 
acute ST elevation myocardial infarction in our hospital by 
which we can help young physicians to deal with this deadly 
disease in young patients.

SUBJECTS AND METHODS

This is a retrospective study of  73 cases managed for 
acute ST elevation Myocardial Infarction in young 
patients (≤45 years) in the ICCU of  GMERS Medical 
College and General Hospital, Gandhinagar, Gujarat from 
January 1, 2012 to December 31, 2013. Due to ethical 
committee, permission was taken to retrieve case notes 
of  the patients from the medical record department of  
the hospital and relevant data extracted and analyzed. For 
further intervention, we have to send patients to higher 
cardiac centers. All patients of  age (≤45 years) and having 
the following two criteria out of  three were included in 
the study.[11]

• Typical symptoms (chest discomfort)
• Typical pattern of  electrocardiography (ECG) (ST 

segment elevation of  ≥0.1 mV in at least two 
consecutive leads)

• Elevated enzyme levels (serum CPK‑MB 2 times the 
upper limit of  normal level).

The data obtained were analyzed using SPSS  version 21.0 
(IBM) software. Results were expressed in frequencies and 
percentages.

RESULTS

Seventy‑three cases of  acute ST elevation MI cases records 
managed in ICCU of  GMERS Medical College and 
Government Hospital, Gandhinagar during a period of  
January 1, 2012 to December 31, 2013 who were ≤45 years 

of  age (young) were studied for clinical presentation, risk 
factors, complications, infarct type as per ECG findings 
management and outcome.

Frequency and percentage of cases in young
Totally, 73 patients ≤45 years of  age were there. The 
age range in young age patients was from 25 years to 
45 years with mean age of  40.95 years. In this study, the 
youngest patient was 25 years of  age. Majority of  the 
patients (58.9%) were from 41 to 45 years age group 
followed by (27.4%) who were in age group 36–40 
and (8.2%) were in 31–35 years, (4.1%) in 26–30 and 1 case 
in age group 20–25 years. Table 1 shows frequency and 
percentage of  cases according to age groups.

Sex distribution of acute ST elevation myocardial infarction 
in young patients
In young MI, the majority were male patients, there were 
65 (89%) males and 8 (11%) females. Male to female ratio 
was 8.1:1. Table 2 shows sex distribution and percentage 
of  it in young patients. As shown in Table 3, maximum 
number of  males (54.8%) were in age group 41–45, 
followed by (20.5%) in 36–40, (8.2%) in 31–35 years age 
group. Maximum number of  females (6.8%) were from age 
group 36 to 40 years, followed by (4.1%) in 41–45 age group.

Clinical features of young patients with acute ST elevation 
myocardial infarction
In our study, the most common clinical presentation was 
chest pain (97.3%) followed by sweating (11%), vomiting 

Table 1: Frequency and percentage of cases 
according to age groups
Age groups Frequency (%)
20-25 1 (1.4)
26-30 3 (4.1)
31-35 6 (8.2)
36-40 20 (27.4)
41-45 43 (58.9)
Total 73 (100)

Table 2: Sex-wise distribution of cases
Sex Frequency (%)
Female 8 (11)
Male 65 (89)
Total 73 (100.0)

Table 3: Age group and gender distribution
Sex Age groups n (%)

20-25 26-30 31-35 36-40 41-45 Total
Female 0 (0) 0 (0) 0 (0) 5 (6.8) 3 (4.1) 8
Male 1 (1.4) 3 (4.1) 6 (8.2) 15 (20.5) 40 (54.8) 65
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and or nausea (8.2%), and breathlessness (6.8%). Table 4 
shows clinical features in patients.

Duration of chest pain before arrival to hospital
In our study, most of  the patients with young MI (65.8%) 
arrived in hospital within 6 h from the onset of  symptoms, 
followed by (21.9%) beyond 6 h and (12.3%) in less than 
an hour. Table 5 shows the distribution of  arrival time to 
hospital from the onset of  symptoms in patients.

Area of involvement as per electrocardiography findings
In our study, the most common area of  infarction was 
anterior wall (61.3%) followed by inferior wall (22.7%), 
anteroseptal wall (6.7%), posterior (4%), and equal 
percentage of  anterolateral, global with 1.3%. Table 6 
shows the area of  infarction according in young patients.

Risk factors contributing to acute ST elevation myocardial 
infarction
In our study in young patients, most common risk factor 
was smoking or any form of  tobacco consumption (40.7%) 
followed by hypertension (20.3%), dyslipidemia (15.3%), 
diabetes (11.9%), history of  previous CAD (10.2%), and 
alcohol intake (1.7%). Table 7 shows risk factors in patients.

Complications in patients presented with acute ST elevation 
myocardial infarction
In our study, the most common complication in young 
patients was arrhythmias (24.65%) followed by recurrent 

ischemia (12.3%), cardiogenic shock (10.9%) congestive 
cardiac failure (1.3%). Table 8 shows complications 
in young patients. Maximum (64.3%) were without 
complications.

Thrombolysis of admitted patients
In our study, maximum numbers (78.7%) of  young patients 
were thrombolysed and only 18.7% were not thrombolysed 
either because of  late presentation or contraindication or 
complication [Table 9].

Outcome of patients
In our study, 48% of  young patients were discharged. 
From our hospital, we have to send patients to higher 
cardiac center if  they require further intervention, so 
38.7% patients were referred to the higher cardiac 
center for further intervention, 9.3% patients died in 
hospital [Table 9].

DISCUSSION

In our study, mean age of  presentation was 40.95 years. In 
a study by Wong et al.,[12] similar finding was there in study 
on Indian subgroup, where mean age was 39.9. In a study 
by Al‑Khadra et al.,[13] mean age was 40 years. In a study 
by Goornavar et al.,[14] it was 36 years of  age. In a study by 
Sricharan et al.,[15] mean age was 37.03 years. Majority of  the 
patients (86.3%) were from 36 to 45 years age group. In a 
study by Goornavar et al.,[14] maximum (56.1%) were from 
36 to 40 years age group. In a study by Sricharan et al.,[15] 
majority (70%) were from 35 to 40 years age group. In 
this study, very less (5.4%) patients were below 30 years. 
It correlates with a study by Sricharan et al.,[15] in which 
3.33% were below 30. In a study by Tamrakar et al.,[16] 
only (4.3%) patients were below 30 years of  age. In our 
study, youngest age was 25 years of  age which was higher 
age as compared to other studies.[17,18] In India, youngest 
reported the age of  AMI was 14 years. In young MI, 
majority were male patients, there were 65 (89%) males 
and 8 (11%) females. Male to female ratio was 8.1:1. In a 
study by Wong et al.,[12] there were 94% males with very 
high 33.3:1 male to female ratio in Indian subgroup. In a 
study by Goornavar et al.,[14] 95.4% were males and 4.5% 
were females. In a study by Sricharan et al.,[15] 90% were 
males. In a study by Tamrakar et al.,[16] 74% were males and 
26% were females. In this study, 11% were females which 
were on higher side and was comparable with Italian[17] 
and USA[5] study in which females were 8% and 19%, 
respectively. In a study by Wadia and Nisal,[19] male to female 
ratio was 8:1 which was identical in our study.

In our study, the most common clinical presentation was 
chest pain (97.3%) followed by sweating (11%), vomiting 

Table 4: Clinical features of acute ST elevation MI 
Clinical features n (%)
Chest pain or discomfort 71 (97.3)
Vomiting and or nausea 6 (8.2)
Sweating 8 (11)
Breathlessness 5 (6.8)

Table 5: Duration of chest pain before arrival to 
hospital
Duration of chest pain Frequency (%)
<1 h 9 (12.3)
1-6 h 48 (65.8)
>6 h 16 (21.9)

Table 6: ECG findings
Area of infarction as per ECG interpretation n (%)
Anterior 46 (61.3)
Antero lateral 1 (1.3)
Antero septal 5 (6.7)
Global 1 (1.3)
Inferior 17 (22.7)
Posterior 3 (4)

ECG: Electrocardiography
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and/or nausea (8.2%), and breathlessness (6.8%). This 
similar trend was seen in study by Al‑Khadra et al.,[13] 
Chest pain was the commonest symptom in 93.8% of  the 
patients, followed by sweating in 69.2%, shortness of  
breath in 38.5%, shoulder pain in 33.6%, nausea and/or 
vomiting in 32.8%. In a study by Sricharan et al.,[15] most 
common clinical feature was chest pain (90%) followed by 
sweating (50%) and breathlessness (20%).

In our study, most of  the patients with young MI (65.8%) 
arrived in hospital within 6 h from the onset of  symptoms, 
followed by (21.9%) beyond 6 h and (12.3%) in less than an 
hour. This was seen in a study by Bhatia et al.,[20] in which 
maximum (72%) patients reached within 6 h of  onset of  
symptoms. In a study by Suryadiparadja et al.,[21] similarly 
majority young patients (50.76%) reached within 6 h of  
symptoms onset.

In our study, the most common area of  infarction was 
anterior wall (61.3%) followed by inferior wall (22.7%) and 
anteroseptal wall (6.7%). In a study by Al‑Khadra et al.,[13] 
the most common area of  infraction was anterior than 
inferior (55.4% vs. 44.6%), respectively. A similar trend 
was seen in study by Goornavar et al.,[14] the most common 
area of  infraction was anterior than inferior (75% vs. 25%), 
respectively. In a study by Sricharan et al.,[15] 2/3 were having 
anterior and 1/3 having inferior. In a study by Tamrakar 
et al.,[16] the most common area of  infraction was anterior 
than inferior (50.47% vs. 33.9%), respectively.

In our study, in young patients, the most common risk factor 
was smoking or any form of  tobacco consumption (40.7%) 
followed by hypertension (20.3%), dyslipidemia (15.3%), 
diabetes (11.9%). In a study by Al‑Khadra et al.,[13] most common 
risk factor was smoking (76.9%), dyslipidemia (33.8%), and 
hypertension (18.5%). In a study by Goornavar et al.,[14] 

the most common risk factor was smoking (77.2%), 
dyslipidemia (54.5%), and hypertension (45%). In a study by 
Sricharan et al.[15] and Tamrakar et al.,[16] the most common 
risk factor was smoking (70% vs. 64.3%), respectively. 
A study by Zimmerman et al.[4] found that among AMI 
patients <40 years old 73% to 90% reported a history of  
smoking. Many other studies have also found high rates of  
tobacco use among young patients who have AMI, with 
percentages ranging from 70% to >90%.[6,22,23] Smoking 
is known to cause increased fibrinogen concentrations 
and platelet aggregability, along with impaired fibrinolytic 
activity, decreased coronary flow reserve, and increased 
vasospasm.[24‑26] Recurrent exposure to cigarettes with 
subsequent catecholamine surges damage endothelial cells, 
leading to endothelial dysfunction and injury of  the vascular 
intima. Autopsy studies in young adults have showed that 
the extent of  fatty streak lesions in the coronary arteries of  
young adults was higher in smokers than in nonsmokers.[27] 
All these evidence point out smoking as the most important 
modifiable risk factor in young adults.

In our study, the most common complication in 
young patients was arrhythmias (24.65%) followed by 
recurrent ischemia (12.3%), cardiogenic shock (10.9%). 
Maximum (64.3%) were without complications. It 
correlates with study by Wong et al.,[12] in which the most 
common complication was arrhythmias (7.2%) followed 
by cardiogenic shock (4.5%). A similar trend was seen in 
study by Woon and Nisal,[28] in which 62.5% were without 
complications followed by 22.3% incidence of  arrhythmias. 
In a study by Holay et al.,[29] the most common complication 
was cardiac failure followed by arrhythmias (37.5%). 
In our study, unlike studies by Woon and Nisal,[28] and 
Holay et al.,[29] only 1 case with cardiac failure was there, 
possible explanation could be early arrival in 6 h of  onset 
of  symptoms and prompt thrombolysis, no previous h/o 

Table 7: Risk factors of acute ST elevation MI in young patients
Risk factors HT DM Dyslipidemia Smoking or any 

form of tobacco
Alcohol Previous 

history of CAD
Number of patients (%) 12 (20.3) 7 (11.9) 9 (15.3) 24 (40.7) 1 (1.7) 6 (10.2)

HT: Hypertension, DM: Diabetes mellitus, MI: Myocardial infarction, CAD: Coronary artery disease

Table 8: Complication of acute ST elevation MI
Complications Congestive 

cardiac failure
Recurrent 
ischemia

Cardiogenic 
shock

Arrhythmias No 
complications

Number of patients (%) 1 (1.3) 9 (12.3) 8 (10.9) 18 (24.6) 47 (64.3)
MI: Myocardial infarction

Table 9: Thrombolysis and outcome of admitted patients
Not thrombolysed 
n (%)

Thrombolysis 
done n (%)

Patients 
discharged n (%)

Patients referred to 
cardiac center n (%)

Patients 
died n (%)

14 (18.7) 59 (78.7) 36 (48) 29 (38.7) 7 (9.3)
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coronary disease so good coronary reserve, all these will 
have positive outcome in young patients.

In our study, maximum numbers (78.7%) of  young 
patients were thrombolysed and only (18.7%) were not 
thrombolysed. This was seen in study by Bhatia et al.,[20] 
in which 44 (63.77%) out of  69 young patients with AMI 
received thrombolysis. In our study, 9.3% patients died in 
hospital. It correlates with study by Al‑Khadra et al.,[13] Bhatia 
et al.,[20] Suryadipradja et al.,[21] and Holay et al.,[29] in which 
it was (9.2% vs. 8.6% vs. 12.94% vs. 12.5%), respectively.

CONCLUSION

The mean age of  presentation was 40.95 years with 
male predominance, and male to female ratio was 8.1:1. 
Majority of  the patients were from 36 to 45 years age 
group. The most common clinical presentation was chest 
pain followed by sweating and vomiting and/or nausea. 
Most of  the patients with young MI (65.8%) arrived in 
hospital within 6 h from the onset of  symptoms. The most 
common area of  infarction was anterior wall followed by 
inferior wall and anteroseptal wall. The most common risk 
factor was smoking followed by hypertension (20.3%) and 
dyslipidemia. The most common complication in young 
patients was arrhythmias followed by recurrent ischemia 
and cardiogenic shock. Most of  the young patients were 
thrombolysed. In hospital, mortality was 9.3%.
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