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ABSTRACT 

Background: Myocardial infarction is the leading cause of mortality worldwide. Although it is believed to be uncommon in teenagers, 

current research indicates that the prevalence of myocardial infarction and its associated consequences is rising in this age group, 

potentially linked to increasingly hazardous eating and lifestyle choices. Objective: To evaluate and include several recent studies that 

identify the key differences in risk factors, causes, and clinical manifestations of myocardial infarction in older adults and adolescents, 

highlighting the growing prevalence of myocardial infarction in adolescents and its unique management strategies. Methodology: Data 

was collected and analysed following a review of relevant studies published in journals indexed in PubMed, Google Scholar, and Science 

Direct. Results: Clinical presentation of myocardial infarction is similar in adolescents and older adults. While a positive history of 

angina, diabetes, and hypertension have a greater impact on adults, a positive smoking history and family history of myocardial 

infarction are more directly linked to myocardial infarction in younger individuals. Most adolescents present with ischemic discomfort 

related to congenital abnormalities or acquired changes due to Kawasaki disease, improper medication, and substance use. Primarily, 

many may have a family history of early coronary heart disease or a history of arterial or venous thrombotic events, which may contribute 

to their presenting condition.  Adolescents and young adults are more likely than middle-aged and older individuals to experience 

ventricular tachycardias and peak creatine kinase levels. Additionally, adolescents tend to have a better prognosis. Conclusion:  There 

is a higher prevalence of myocardial infarction in adolescents, and notable distinctions exist between adolescents and older individuals 

regarding their presentation, investigation results, and risk factors for myocardial infarction. 
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yocardial infarction (MI), commonly known as a 

"heart attack," is caused by a partial or complete 

blockage of the myocardium's blood supply [1]. 

Myocardial infarction is the world's leading cause of death. 

However, acute MI is becoming more common in young 

people. Contrary to popular belief, acute myocardial infarction 

(AMI) is not likely to be the cause of chest pain in adolescents. 

Hence, this specific patient group are predisposed to a 

significant risk of experiencing a severe result. There are two 

possible causes of acute MI in adolescents: early 

atherosclerosis or non-atherosclerotic causes, including 

cocaine-induced vascular spasms [2]. 

Acute myocardial infarction (AMI) is less common in 

young adults and adolescents than in older people. It is a serious 
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problem for the patient and the treating physician since these 

younger people have distinct risk factors, clinical presentations, 

and prognoses than older persons [3]. While adults develop 

coronary artery disease (CAD) as a result of lifetime deposition 

of atheroma and plaque, which causes coronary artery spasm 

and thrombosis, adolescents frequently experience either an 

acute inflammatory condition of the coronary arteries or a 

malformed origin of the left coronary artery (LCA). Myocardial 

infarction (MI) can occur during pregnancy, often in 

combination with coronary artery stenosis [4]. Kawasaki 

disease and aberrant left coronary artery originating from the 

pulmonary artery (ALCAPA) are the two most frequent causes 

of paediatric myocardial infarction (PMI) [5, 6].  

The majority of young individuals who have acute myocar 
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-dial infarction (AMI) present with chest pain, and their clinical 

presentation is comparable to that of older patients. In young 

people, the diagnosis of acute MI is more likely to be delayed 

because of a reduced suspicion of the condition and atypical 

presentation in certain patients [7, 8]. Despite earlier diagnosis 

of MI in older patients, it was found that they are more likely 

to be hospitalised. Further, it is seen that the hospital mortality 

in older individuals with MI is higher as compared to young 

adolescents [9].  

While several conventional risk factors, including 

hypertension, diabetes mellitus, dyslipidemia, or atrial 

fibrillation, are frequently present in older patients with MI, a 

significant difference is seen in younger MI patients. People in 

this group who had smoked in the past and had their first MI 

earlier in life are more likely to present with MI [10]. It is seen 

that young adolescents with MI are correlated with more 

modifiable risk factors like substance use, obesity, etc. [11]. 

According to one study, younger AMI patients are more likely 

than older persons to have a substantial family history of early 

CAD [12]. Furthermore, the standards for electrocardiograms, 

echocardiograms, and enzymatic tests have been well-

established in adults, but there are still some difficulties in 

detecting MI in children.  

Age-related changes in heart structure may sometimes 

cause problems with the electrocardiographic diagnostic 

criteria for ischaemia [13]. Adolescent myocardial infarction 

can be prevented and detected early with the aid of a better 

knowledge of the prevalence and progression of AMI in this 

age range. This review's goal is to examine and incorporate a 

variety of current studies that are pertinent to determining the 

main distinctions between the clinical manifestations, 

aetiology, and risk factors of myocardial infarction in older 

people and adolescents. 

METHODOLOGY 

Data from papers published over the last 50 years was compiled 

in this review. Relevant publications from 1969 to 2023 were 

found from database searches such as PubMed, MEDLINE, 

Embase, and other pertinent sources, including Google search 

engines and World Health Organisation websites. Table 1 lists 

the search terms that were utilised and provides an example of 

a database's search technique. 

ITEMS SPECIFICATIONS 

The date of the search (along 

with the month and year) 

21 October 2023 

Other sources and databases 

were searched. 
 

A systematic search of 

PubMed, Embase, MedRxiv, 
EBSCO MEDLINE, and 

Scopus electronic databases is  
done. 

MeSH and free text search For published publications, 

ITEMS SPECIFICATIONS 

phrases and filters were 

among the search terms 
utilised.  

Note: Please provide a 
complete search strategy for 

one database as an example 
using an independent 

supplement table.  

medical topic headings 

(MeSH) and free-text phrase 
keywords such as 

"myocardial infarction," 
"adolescents," "heart attack," 

and "atherosclerosis" will be 
utilised. 

 

Timeframe 6 months 

Criteria for inclusion and 

exclusion (kind of study, 
language limitations, etc.) 

 

Includes free review articles 

narrowed down after selection 
process based on relevance to 

title and aim of review and 

also includes free full text 
published researches written 

in the English language  
Excludes book chapters, paid 

articles, meta-analysis and 
articles published in 

languages other than English 

Procedure for selection (who 
made the choice, if it was 

done separately, how 

consensus was reached, etc.) 
 

All authors conducted the 
selection process was carried 

out by all writers after debate.  

 the selection following 
discussion  

Additional factors to take 

taken into consideration, if 
applicable 

Not applicable  

RESULT AND DISCUSSION 

In adults, coronary artery disease (CAD) is the most prevalent 

cause of myocardial infarction (MI). [14] Younger individuals 

with MI can be divided into two groups: those with coronary 

artery disease from different sources and those with 

angiographically normal coronary arteries. The 

pathophysiology that underlies both groups is quite similar, 

notwithstanding this difference. The etiology of MI varies 

when coronary arteries show up as normal on angiography. 

This condition may be caused by coronary artery thrombosis, 

embolization, spasms, or a mix of these. [15].   

Although pediatric antiphospholipid syndrome (APS) has 

been studied little, it has the potential to cause serious morbidity 

in children. Although the exact mechanism of APS 

pathophysiology is yet unknown, anomalies have been 

observed in the complement cascade, platelets, neutrophils, 

endothelial cells, and monocytes [16]. This disorder is linked to 

recurrent arterial and venous thrombosis and usually strikes 

people at a younger age. Persistent pathogenic antiphospholipid 

antibodies (aPL) are present when it happens [17]. By 

obstructing the coronary arteries, these thrombotic episodes 

may result in a myocardial infarction [18].  Furthermore, as 

anticoagulant therapy decisions can significantly affect the 

child's and their family's way of life, they must be carefully 
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considered for young children with the condition. In the context 

of pediatric-onset APS, there is a dearth of knowledge about 

therapy and long-term outcomes, with the consensus being 

based on a small number of studies and case reports. [19].   

One extremely uncommon cause of myocardial infarction is 

nephrotic syndrome. However, some conditions, such as 

dyslipidemia, abnormalities in the fibrinolytic system, and low 

anticoagulant levels, can cause hypercoagulability. A lack of 

antithrombin III is one of the primary causes of 

hypercoagulation in nephrotic syndrome [20]. Due to 

congenital defects, some people may have their first myocardial 

infarction in their early adult years. One such aberration is 

myocardial bridging, which can result in MI during systolic 

contraction and occurs when coronary arteries are lodged in the 

myocardium underneath muscle layers. [21]. The left 

circumflex (LCX), which originates from the right sinus of 

Valsalva (RSV), is the most common anomaly in congenital 

aberrant origin of coronary arteries. Other variations include 

both coronary arteries from RSV, the left anterior descending 

coronary artery from RSV, and one coronary artery from the 

left sinus of Valsalva. Although abnormal left main coronary 

artery (LMCA) starting with RSV is rare, it carries a high risk 

of sudden cardiac death. Myocardial ischemia in young 

individuals is recognized to be caused by the uncommon 

congenital defect known as ALCAPA syndrome [22].  

The majority of misdiagnosed patients die during the first 

year of life, although the degree of collateral circulation that 

forms between various coronary artery areas is linked to 

survival after infancy [22]. Although ALCAPA syndrome 

seldom manifests in late childhood, adolescence, or adulthood, 

it may play a substantial role in sudden cardiac arrest [23]. 

Because pediatric patients frequently have rapid heart rates, 

doing a CT scan might provide technical difficulties, requiring 

the addition of coronary angiography to the examination. 

Achieving two coronary system perfusions should be the main 

goal of surgical intervention [24]. In one instance, a 10-year-

old girl was admitted to the hospital right after suffering a 

myocardial infarction. The echocardiogram revealed that the 

left coronary artery was not coming from the pulmonary artery, 

which raised suspicions of an abnormal origin of the left 

coronary artery from the pulmonary artery (ALCAPA). A CT 

scan and cardiac catheterization were used to confirm the 

diagnosis later on [25].  

Myocardial ischemia is known to be caused by the 

anomalous origin of the right coronary artery (ARCA). This is 

another congenital condition that can cause myocardial 

infarction and angina pectoris in young people. It is also a 

significant contributing factor to young athletes' unexpected 

cardiac deaths. This condition is typified by an abnormal 

relationship between the left coronary sinus and the right 

coronary artery, which may lead to myocardial ischemia and, 

in some cases, sudden death [26]. During coronary 

angiography, CT coronary angiogram (CCTA), or autopsy, the 

patient's presenting symptoms are frequently used to make the 

diagnosis of CA [27]. As a result, CCTA is currently the gold 

standard imaging method to identify the etiology and 

development of CA [28]. In cases of ARCA with evidence of 

ischemia, surgical revascularization is a class I 

recommendation, according to the joint recommendations of 

the American Heart Association and the American College of 

Cardiology [29]. 

SCAD seldom causes acute myocardial infarction in young 

to middle-aged individuals, but it is becoming more well-

acknowledged. It happens when an intramural hematoma-filled 

false lumen forms as a result of a rip in the inner layer of the 

artery. The real coronary lumen may be compressed by the 

hematoma's rising pressure, limiting blood flow and leading to 

coronary insufficiency [30]. Elevated cholesterol levels are a 

hallmark of the autosomal dominant disorder known as familial 

hypercholesterolemia. In young people, it may result in 

myocardial infarction (MI) and early atherosclerosis. Two 

percent of boys aged 15 to 19 had advanced coronary atheroma, 

according to a research of 760 deaths from accidents, suicide, 

or homicide that involved people aged 15 to 34. [31]. An 

increased risk of coronary heart disease and atherosclerosis has 

been linked to elevated total plasma homocysteine levels. 

Young people can develop atherosclerosis due to elevated 

homocysteine levels, which can be caused by genetic defects, 

vitamin B deficiency, certain medicines, and renal impairment. 

Increased oxidative stress, decreased endothelial function, and 

a risk of thrombosis are the causes of this [32].  

Homocysteine can influence preclinical arterial 

morphology and function and contribute to the development of 

cardiovascular disease through a variety of unique mechanisms, 

such as its harmful effects on smooth muscle cells and vascular 

endothelium [33]. According to research, over half of kids 

between the ages of 10 and 14 showed some signs of 

atherosclerosis. Additionally, in American youngsters killed in 

auto accidents, lipid-filled macrophages were found in the 

coronary arteries and aortic inner layer [34]. Atherosclerosis 

begins to develop in the womb, progresses through puberty, and 

finally shows clinical symptoms in adulthood. In addition to 

avoiding the formation of new atherosclerotic plaques, 

adolescents who get appropriate pediatric care may be able to 

stabilize existing ones [35]. According to histological research, 

plaque formation and maturation gradually increase from 

infancy through adolescence and beyond into maturity [34]. 

A physical examination, non-invasive diagnostics, and 

pertinent family history can all be used to determine which 

youngster is at risk. ASCVD risk factors must be addressed, and 

Low-density lipoprotein-cholesterol (LDLc) levels must be 

below 110 mg/dl. A goal LDLc of fewer than 100 mg/dl is 

advised in the case of diabetes. By screening and acting during 

the early phases of adolescence, pediatricians may address this 

public health risk in a rational and optimistic manner, as 

atherosclerosis is typically a quiet illness in children [36]. 
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Myocardial infarction might occur as a result of the numerous 

cardiovascular and hematological consequences of cocaine use, 

such as coronary vasospasm, hypercoagulability, and elevated 

sympathetic activity [32].  

Additionally, it has been demonstrated that cocaine dosage 

reduces left ventricular performance and increases end-systolic 

wall stress [37]. Cocaine increases myocardial demand by 

increasing heart rate, blood pressure, and contractility. 

According to research, 48% of young patients with non-

traumatic chest pain who were brought to the emergency room 

had cocaine usage. [38]. Cocaine induces myocardial ischemia 

or myocardial infarction (MI) through a multifaceted array of 

mechanisms, including increasing myocardial oxygen demand 

via elevated heart rate, blood pressure, and contractility; 

diminishing oxygen supply through vasoconstriction; 

activating platelets and perturbing the balance of procoagulant 

and anticoagulant factors; and accelerating the progression of 

atherosclerosis 

In affluent countries, Kawasaki disease is one of the leading 

causes of acquired heart disease in children [39]. In children 

under five, it presents as a feverish sickness accompanied by 

mucocutaneous abnormalities [40]. Thrombosis or stenotic 

lesions associated with the aneurysms may occur in those who 

have coronary artery damage due to the condition, increasing 

their risk of myocardial infarction, sudden death, and 

congestive heart failure. [41, 42]. Approximately 25% of 

individuals with known instances of Kawasaki disease 

developed coronary aneurysms, with 55% of these cases 

showing regression over time, according to a 1973–1983 cohort 

study carried out in Japan that followed up on these patients 

over 10–21 years. During the follow-up, they observed that 

4.7% of patients had ischemic heart disease, 1.9% experienced 

myocardial infarction, and 0.8% experienced death [43]. 

Adolescents may get acute MI due to early atherosclerosis 

or for other causes, such as cocaine-induced vascular spasms 

[44]. The early onset of coronary atherosclerosis is linked to the 

existence of conventional cardiovascular risk factors. For 

instance, smoking, hypertension, dyslipidemia, obesity, 

inactivity, and stress [45]. One of the most significant risk 

factors is smoking since it is linked to low-level cholesterol 

deposition, platelet aggregation, increased vascular endothelial 

cell damage, and vascular occlusion. People with a genetic 

predisposition, such as those with hereditary 

hypercholesterolemia or mutations in the factor V Leiden gene, 

are also at a higher risk of MI brought on by early 

atherosclerosis [46]. 

Unconventional risk factors, including pregnancy and direct 

contact sports, are linked to several underlying diseases, 

including MI from nonatherosclerotic causes [47]. Cocaine use 

and excessive drinking are also connected to myocardial 

infarction, tachyarrhythmias, and bradyarrhythmias. These 

conditions are linked to increased systemic blood pressure, 

heart rate, oxygen demand, and vasoconstriction [20, 48]. 

Among the risk factors for myocardial infarction in young 

individuals are autoimmune conditions such as rheumatoid 

arthritis and Systemic Lupus Erythematosus (SLE) [20]. Men 

are more likely to have MI in younger age groups, but as people 

age, fewer male patients with AMI are admitted to hospitals, 

and as the number of female patients rises, the sex ratio 

decreases [49].  

The decrease in oestrogen and its cardio-protective effects 

in elderly women may be one of the possible explanations of 

this [50]. Smoking, obesity, and a family history of coronary 

heart disease were more common among young patients who 

were suffering from acute myocardial infarction (AMI). 

Nonetheless, the prevalence of dyslipidemia, diabetes mellitus, 

and hypertension was the same for both young and elderly AMI 

patients. The low frequency of smoking among the elderly can 

be explained by the fact that postmenopausal women, who are 

generally non-smokers, become more prevalent in the old 

population with AMI and that the majority of elderly persons 

quit smoking as they age. Age itself is a risk factor, according 

to similar research [51]. Since young patients with MI are rare, 

a thorough diagnosis is necessary to rule out other possible 

causes.  

Adolescents with MI are prone to experience ischemic chest 

discomfort, which may be attributable to congenital diseases 

such as coronary artery abnormalities, aortic valvular and 

supravalvular stenosis, or acquired conditions, including 

Kawasaki illness, substance addiction, and medication [52]. It's 

important to record recreational drug use, ask about family 

history of early coronary heart disease (CHD), and evaluate risk 

factors, including smoking, obesity, diabetes, and dyslipidemia, 

while evaluating a young patient's medical history.  

It's also important to record any prior episodes of recurrent 

arterial and venous thrombosis that could be pertinent in this 

situation [45]. Even the clinical characteristics of MI can 

occasionally be vague, leading to confusion with myocarditis. 

However, research has shown that the majority of patients with 

myocarditis are older than those with MI, and an 

endomyocardial biopsy can be performed to confirm this [53]. 

There are now research being undertaken to better understand 

the absence of distinctive traits for this age group, which can be 

primarily ascribed to the lack of prevalence of MI cases that 

have been analysed.  

Younger people's initial therapy for MI is a little different 

from adults. The history of MI in adolescents includes spasms 

caused by cocaine or drug use; in this case, thrombolysis should 

be administered following the administration of vasodilators if 

symptoms do not resolve right away and if there are no changes 

in the ST segment. These patients should continue taking 

nitrates to prevent coronary spasms [20]. Primary angioplasty 

is superior to thrombolysis for patients with myocardial 

infarction (MI) brought on by accelerated premature 

atherosclerosis [54]. Percutaneous transluminal coronary 

angioplasty is taken into consideration in situations with 
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myocardial bridging and spontaneous coronary artery 

dissection [21, 55].  In most situations, antiplatelet medications 

like aspirin are advised.  

Anticoagulation should be taken into consideration in 

nephrotic syndrome instances where blood albumin levels are 

less than 20 g/l [56].  Beta blockers should be avoided in 

situations of cocaine or amphetamine-induced coronary spasms 

because they may exacerbate the spasm [20].  Evaluating 

subgroups of patients with acute myocardial infarction is a 

popular method for determining prognosis and identifying 

high-risk groups who might profit from intense diagnostic and 

therapeutic measures [57]. Young patients had extremely low 

one-year mortality and inpatient mortality rates. Despite 

significant myocardial infarctions, this remarkable prognosis 

was noted, and the cardiothoracic ratios and ejection fractions 

were comparable to those of elderly individuals. On the other 

hand, older patients exhibited greater multisystem illness 

symptoms, a history of myocardial infarctions, congestive heart 

failure, angina pectoris, worsening heart failure, and 

atrioventricular block [58].   

Patients who were monitored for a year also had a reduced 

post-discharge death rate than middle-aged and older patients. 

Nonetheless, among patients released alive and monitored for a 

year, the non-fatal reinfarction rates in the three groups were 

nearly identical. When all coded problems were included, 

complications were less common in younger patients. Shock, 

chest pain, and Congestive Heart Failure (CHF) are serious 

adverse effects. Younger patients had a considerably lower 

likelihood of being prescribed digitalis, diuretics, and 

antiarrhythmic medications upon discharge compared to 

middle-aged and older patients. On the other hand, compared 

to their older counterparts, young and middle-aged people were 

more likely to be released with 3-blockers.  

After a year, the prognosis for young individuals who were 

hospitalised for myocardial infarction is usually good. 

Nonetheless, early and vigorous care may be beneficial for a 

portion of these young patients, particularly those with a history 

of previous infarctions, a history of congestive heart failure, and 

the development of atrial fibrillation while receiving hospital 

treatment [59]. Despite more significant cardiac damage, 

younger patients experience lower mortality rates, fewer 

complications and favorable prognosis compared to older 

individuals [58]. Smoking plays an important role in 

Myocardial infarction occurrence in younger patients, while 

hypertension and diabetes are less of a concern for this group 

[60, 61]. 

CONCLUSION  

In conclusion, while factors such as gender, family history and 

smoking have been associated with the risk of developing 

Myocardial infarction, younger individuals show distinct 

patterns in terms of disease progression and outcomes. The 

incidence and prevalence of MI will be considerably reduced 

by increasing public knowledge of this problem, highlighting 

the importance of the “golden hour’’ and encouraging early 

identification and treatment. 
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