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ABSTRACT

Background and aims: Acute myocardial infarction below 
45 years of age constitutes a specific subset of population 
having different risk factors and clinical features as compared 
to older patients. Pattern of coronary artery involvement and 
clinical outcome also varies suggesting different underlying 
pathophysiology. Better understanding this specific problem 
will lead to further improvement in management.
Methods:  One hundred and fifteen consecutive patients       
diagnosed as acute myocardial infarction and were below 45 
years over the period of one year were enrolled in the study. 
Clinical parameters, risk factors, angiographic patterns were 
analysed. Patients were assessed daily during hospital stay to 
study in-hospital outcome and complications.
Results:  Out of total patients studied, 64.3% were                            
smokers, 27.8% were hypertensive, 15.65% were diabetic 
and 9.6% had history of dyslipidemia.  There was history of                               
recreational drug abuse in 4.3% of patients. Most                                      
patients present as ST elevation myocardial infarction (87%).                                                                                                        
Majority of patients were in Killip class I (69.5%) at                                    
presentation in emergency.  Single vessel disease (58.3%) 
was the most common finding in coronary angiography and 
7.6% patients have normal or non obstructive coronary                       
lesions. Complications include arrhythmia (6%), cardiogenic 
shock (5.2%) and mortality (1.7%).
Conclusions:  In young acute myocardial infarction patients, 
smoking is the single most important modifiable risk factor. 
Other conventional risk factors are less strongly associated 
than older patients. Young patients tend to have less extensive 
coronary artery lesions. In few patients, presence of normal 
or non obstructive coronary lesions would suggest possibility 
of different mechanism of myocardial necrosis. Overall, these 
patients had favourable outcome and better prognosis.

*Corresponding Author:
Rikesh Tamrakar
National Academy of Medical Sciences
Mahaboudha, Kathmandu,Nepal
Email:riktam77@gmail.com

Keywords

acute myocardial infarction; coronary                                            
angiography; coronary artery disease; risk                     
factors.

INTRODUCTION

Coronary Artery Disease (CAD) is the major cause 
of morbidity and mortality burden in the world. 
Young patients with CAD are specific subset of                                   
population requiring attention. The cut off age of 
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45 has been used in most studies to define young                       
patients with CAD and myocardial infarction.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 the more active lifestyle of young adults. 
In addition, these patients have different 
risk factor profiles, and prognosis than older                                                            
patients.2,3 A variety of other possible                                                                                                                                         
contributing factors that include substance abuse,                  
coronary artery anomalies, hypercoagulable state, oral                                                                                                                                  
contraceptive use in young women  have been                                                                                                                                
implicated for the pathogenesis of myocardial                                                                                                                                  
infarction.4,5 The clinical presentation is 
also different from that of older patients. In                                                                                                            
majority of cases, a sudden myocardial infarction or                                              
unstable angina is the first manifestation of CAD. 
6,7. Angiographic studies also showed major                                                                                       
differences with higher incidence of normal                              
coronary arteries, mild luminal irregularities, and 
single vessel coronary artery disease.8

Cardiovascular risk factors for ischemic heart                  
disease and acute myocardial infarction are on the 
rise in Nepalese population. Recent observation has 
shown the significant rise of patients in younger 
age. But there is currently very little data regarding                 
studies of young acute myocardial infarction (AMI) 
in our population. The purpose of this study is to 
collect data of young patients presenting with 
AMI so that it would be helpful in future for better                                                                 
management in this particular group of patients. 

METHODS

This Prospective observational study was                                    
carried out in Shahid Gangalal National Heart 
Center (SGNHC) over period of one year from June 
2012 to June 2013. Consecutive patients below 45 
years and diagnosed as acute myocardial infarction 
according to current guidelines, attending SGNHC 
were included in the study.
Patients were diagnosed with one of the                                           
following 1) ST segment elevation MI (STEMI), 2)                                                        
Non-ST segment elevation MI (NSTEMI). STEMI 
was diagnosed by having elevated biochemical                          
markers of myocardial necrosis and ECG changes                                                                                           
demonstrating either: 1) ST segment elevation >1 
mm in two consecutive leads or 2) new or presumed 
new left bundle branch block along with ischemic 
symptoms. NSTEMI was determined by elevated 
biochemical markers of myocardial necrosis and 
either ischemic symptoms compatible with ACS or 
ST-segment depression or T wave abnormalities.    
A brief questionnaire that included the                                                
history of diabetes, hypertension, stroke and family                                       
history of ischemic heart disease were recorded. 
It  also included the demographic data, smoking 
habit, and physical activity. Fasting blood glucose, 

renal function and lipids were measured within 24 
hours of admission of the case subjects. Patients 
below 18 years and above 45 years were excluded 
from the study. Similarly patients having prior                                      
cardiac conditions that could affect outcome 
like valvular heart disease, cardiomyopathy, and                                                                                                           
previous left bundle branch block were excluded.            
Patients with diagnosed acute or chronic liver                                                                                                        
disease, renal impairment or having secondary               
conditions that could precipitate angina (anemia,    
arrhythmias, fever) were also excluded from the 
study.
Diabetes was defined as having a history 
of diabetes diagnosed and/or treated with                                                               
medication and/or diet or fasting blood                                                                          
glucose 7.1 mmol/l or greater. Hypertension was                                                                                                              
defined as having a history of hypertension                                    
diagnosed and/or treated with medication, diet, blood                                                                                                        
pressure greater than 140 mmHg systolic or 90 mmHg                                                                                                                           
diastolic on at least two occasions,                                                                     
or as receiving  any antihypertensive drug. 
Dyslipidemia was defined as history of                                                                                         
dyslipidemia diagnosed and/or treated by a                                                                                                    
physician or total cholesterol greater than 
5.18 mmol/l, low-density lipoprotein greater 
than or equal to 3.37 mmol/l, or high-density                                                           
lipoprotein <1.04 mmol/l. High triglyceride (TAG) 
level was defined as level more than 2.3 mmol/L.                                                       
Current smoker was defined as a person who                                                            
reported smoking at least 100 cigarettes in their  
lifetime and who, at the time of survey, smoked                                                     
either every day or some days. Obesity was defined 
as body mass index greater than 25 kg/m2

All patients were managed in coronary care 
unit (CCU) according to hospital protocol and                                                                                                         
current guidelines. Besides, dual antiplatelets, 
statins; patients also receive angiotensin converting 
enzyme or angiotensin II receptor blocker and beta 
blocker as indicated. The interventions done in the 
patients and their outcome were recorded. Patients 
were followed every day during the hospital stay to 
record progress and complication.
Descriptive statistics were used to describe the 
data. For categorical variables, frequencies and                                                                                                      
percentages were reported. Differences between 
groups were analyzed using Pearson’s χ2tests (or 
Fisher’s exact tests for cells <5). For continuous 
variables, means and standard deviations were 
presented and analyses were conducted using                      
Student’s t-test. A level of significance was set at the 
0.05 level. Statistical analyses were conducted using 
SPSS version 17.0

RESULTS

Out of 115 patients included in the study, 85 (74 
%) were males and 30 (26%) were females. Only 
five patients were below 30 years of age, rest fall 
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between 30 to 45 years of age.
Tobacco consumption emerged as single most        
important risk factor for AMI in young patients.  
Of total patients, 64.3 % of the patients were                     
current smoker, 10 % were past smoker. Five                                                  
patients (4.3%) had history of recreation drug abuse. 
Surprisingly 4.3% of patients had been taking                                                                         
psychotrophic medication. Three women were                                 
using oral contraceptive pills. 
Majority of the patients did not have                                                             
conventional risk factors like diabetes,                                                                                   
hypertension, and dyslipidemia. However, there 
was trend to have higher level of TAG level in our 
study population; 68% patients had TAG level more 
than cutoff value of 2.3 mmol/l. Just five patients 
would fulfil criteria for obesity. Prevalence of each                     
modifiable risk factor is given in table 1.
Only 19.1% of the patients present within three 
hours of onset of symptoms, 20% between three 
to six hours, 23.5% between 6 to 12 hours, 37.4 %    
present beyond 12 hours. At presentation, 69.5%, 
20.1 %, 5.2% and 5.2% of patients were in Killip 
class I, II, III and IV respectively.
Most of the patients (87%) presented as                                  
STEMI while only 13% were diagnosed as non ST                                       
elevation myocardial infarction. Clinical diagnosis 
of myocardial infarction is given in table 2.
Regarding management, 37% patients                                                  
presented late for revascularization and were                                                         
managed conservatively and 31% patients were 
thrombolysed with streptokinase. Other 32 %                                                         
patients underwent primary percutaneous                                                                          
intervention (PCI). In primary PCI group, stents 
were deployed in 94.2% patients. No intervention 
or only balloon angioplasty / thrombosuction were 
done in 5.2% of patients. Rescue PCI after failed 
thrombolysis was done in 5.2% patients.
Coronary angiography (CAG) was performed in                             
total of 56.5 % patients during the hospital stay. 
Single vessel disease was most common finding 
followed by double vessel disease and triple vessel 
disease. Left anterior descending artery was most 
commonly involved. 6.9% patients had non critical 
CAD or normal coronary angiogram. CAG finding 
is shown in table 3.
Regarding the complications, 5.2% patients                                                                                             
developed cardiogenic shock requiring                                           
inotropes, 6% had significant arrhythmias                                                                        
requiring intervention. There were only two deaths 
(1.7%) during hospital, both diagnosed as extensive 
anterior wall MI on admission. Mortality was less 
as compared to overall 7 % mortality from MI from 
hospital registry.

DISCUSSION

In this study of young patients with AMI, we 
find some important differences as compared to 

older patients. So, even though they form small                                                                                            
proportion of total AMI cases; it is an important 
group to examine for the purpose of risk factor  
modification and secondary prevention. 
As expected, there is male predominance. We find 
smoking as a single most risk factor. Study by 
Zimmerman et al9 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%.10-12 Smoking is known to cause increased                                        
fibrinogen concentrations and platelet aggregability, 
along with impaired fibrinolytic activity, decreased 
coronary flow reserve, and increased vasospasm.13-15 
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 non-smokers.16 All these evidence 
point out smoking as most important modifiable risk 
factor in young adults.
We find the conventional risk factors like                                                                                   
hypertension, diabetes, dyslipidemia or obesity 
was less prevalent as compared to older patients.                     
However, there was higher TAG and low HDL                
level. Similar finding has also been reported in other                 
studies of AMI patients under age 45 years.17 A                                                                      
meta-analysis of 16 prospective epidemiologic 
studies suggests that an elevated TAG                                                                                                               
concentration is an independent risk factor for                    
coronary artery disease.18 So, we may infer that high 
TAG, which may be the primary lipid abnormality 
with or without low HDL levels and normal/low 
LDL levels is a matter of concern in young adults.
 CAG though not done in all patients in our study 
revealed some important findings. We find young 
patients tend to have less extensive atheromatous 
lesions. The contribution of prothrombotic and                                                               
inflammatory indices may be particularly                                                                       
implicated in the initiation and development 
of such atherosclerotic lesions.19 Moreover,                                                                      
the predominance of angiographic single 
vessel disease in these young patients as in 
our study primarily suggest that premature                                                                                                                               
myocardial infarction probably result from a rapid                                                                                                       
progressive event, such as thrombosis or 
plaque rupture, rather than a gradually evolving                                       
process, such as atherosclerosis, and thus                                                                                    
substantiate the need for an intense and aggressive 
approach directed towards primary and secondary 
preventions of premature cardiovascular disease.20

Myocardial Infarction with Normal Coronary                      
Arteries (MINCA) is an important subgroup of                   
myocardial infarction in young patients with a                                                                             
frequency of at least 3-4% of all myocardial                                                            
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infarctions.21 In the present study also, 6.9% of 
coronary angiography were normal or had non                                                
critical CAD. The proposed mechanisms for                                                                
MINCA include coronary vasospasm,                                                                                  
coronary thrombosis in situ or embolization from a                                                                             
distal source with spontaneous lysis, drug abuse,                                                                                            
viral myocarditis, aortic dissection,                                                                                                                  
hypercoagulable states, autoimmune vasculitis and 
carbon monoxide poisoning.21 Though this study was 
not designed to find out underlying pathophysiology 
of AMI, higher prevalence of drug abuse and other                                                                                    
medication may indicate similar mechanism  for 
AMI. 
Finally, we find younger patients were                                                         
significantly more likely to be in Killip class 
I, and have better in hospital prognosis.                                                                                           
Various other studies showed the similar                                               
inhospital mortality rate among young MI patients 
of the approximately 1% to 6%, compared with 
8% to 22% in older patients.22 Although younger                                                                   
patients haven favorable short term prognosis, the 
personal and social burden is substantial. Thus, 
preventive measures must be addressed early to                                 
decrease long term morbidity and mortality from 
coronary artery disease.
Our study has certain limitations. First it is an 
observational study so certain confounding                                                                   
variables could have played role.  Not all patents 
underwent angiographic procedure, which could 
have influenced the results. We only analyze the   
patients who reached the hospital so it might not be 
a true representative of the population. Utilization of 
thrombolytic therapy could have potentially affected 
our results as far as the higher incidence of normal 
coronary arteries is concerned.

CONCLUSIONS

Young patients diagnosed with AMI have 
some important differences that should be                                                         
appreciated. The most important modifiable risk    
factor is tobacco smoking. Other conventional 
risk factors are not strongly associated as in older           

patients. They are more likely to have less extensive 
coronary artery disease. A careful search for other 
contributing factors is warranted as progressive 
atherosclerosis may not always be the underlying 
pathophysiology. If timely managed, young patients 
with AMI have favourable inhospital prognosis.

Table 1: Risk factors among the patients
Risk Factors % Number (115)

Smoking 64.3% 74

Hypertension 27.8% 32

Diabetes 15.6% 18

Dyslipidemia 9.6% 11

Family history 9.6% 11

Obesity 4.3% 5

Table 2: Clinical diagnosis of the patients

Clinical diagnosis %
Number 

(115)
Anterior wall 36.5% 42
Extensive Anterior wall 14% 16
Inferior+ right ventricular 7.8% 9
Inferior / inf posterior wall 26% 30
Lateral wall 2.6% 3
NSTEMI 13% 15

Table 3: Coronary angiographic findings

Coronary angiographic 
finding % Number 

(65)

Single Vessel Disease
LAD
LCX
RCA

53.8%
27.6%
10.7%
15.3%

35
18
7
10

Double  Vessel Disease
LAD + LCX
LAD + RCA
LCX +RCA

36.9%
18.4%
10.7%
7.6%

24
12
7
5

Triple  Vessel Disease  6.1% 4 
Normal/ Non critical CAD 7.6%  5
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