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Myocardial Infarction in Young Adults: Risk Factors, Pathophysiology, and 
Management Approaches

Abstract

Acute myocardial infarction (AMI) in young adults (≤ 45 years) presents unique diagnostic and management hurdles. Despite 
a generalized reduction in the incidence of AMI in the general population, the incidence of this condition in young adults 
increased during the past decade. This review synthesizes recent evidence on risk factors, pathophysiologic mechanisms, di-
agnostic characteristics, management, and preventive interventions for AMI in young adults. Traditional cardiovascular risk 
factors like smoking, obesity, dyslipidemia, and family history are most relevant; however, recently recognized risk factors 
like lipoprotein(a) elevation, psychological stress, and substance abuse require special attention in this age group. Non-athero-
sclerotic causes like spontaneous coronary artery dissection (SCAD) and myocardial infarction with non-obstructive coronary 
arteries (MINOCA) are more common in younger patients than in older patients. Diagnostic challenges are based on atypi-
cal presentation and the selective use of traditional risk assessment modalities. Management strategies must emphasize both 
emergent interventions and long-term reduction of cardiovascular risk. This review emphasizes the necessity for more effective 
screening modalities, including lipoprotein(a) assessment, and vigorous risk factor modification in this high-risk population.
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Introduction
Cardiovascular disease continues to dominate the cause of 
death worldwide with acute myocardial infarction (AMI) be-
ing a dominant contributor to its disease burden [1]. It has been 
thought of as an illness that traditionally affects older people; 
however, recent epidemiology has shown us a worrying esca-
lation of its presence in younger populations, i.e., individuals 
<45 years old [2]. This change of demographics poses real 
challenges to our current paradigms of cardiovascular risk as-
sessment and intervention.

Young AMI patients pose special management and diagnostic 
challenges because of atypical presentation, special risk fac-
tors, and possibly varied pathophysiological mechanisms of 
the disease [3]. The long-term burden of early-onset coronary 
artery disease is significant, with possible effects on quality of 
life, economic productivity, and healthcare resource use [4]. 
Young adults with AMI are, nevertheless, a less-researched 
group.

This mini-review is intended to integrate existing evidence re-
garding epidemiology, risk factors, pathophysiological mech-
anisms, diagnostic strategies, management, and preventive 
strategies for AMI in young adults. By targeting this particular 
age group, we can increase clinical awareness and optimize 
outcomes in this vulnerable population.

Epidemiology
The epidemiology of AMI in young adults shows impressive 
trends. Although the overall rate of AMI has reduced in de-
veloped nations over the last few decades with better primary 
prevention and control of risk factors, the percentage of AMI 
in young adults has risen [2]. 

US-based data have shown that about 10% of AMI is seen in 
patients less than 45 years of age, with a higher percentage of 
males (male: female ratio is around 4:1) [3]. But this gender 
disparity diminishes with increasing age, especially in young 
adults (those younger than 35 years) [3].
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Table 1: Risk Factors for Myocardial Infarction in Young Adults.

Risk Factor Category Specific Factors Prevalence in Young 
AMI Patients

Potential Mechanisms

Traditional Risk Factors Smoking 60-70% Endothelial dysfunction, enhanced plate-
let aggregation, increased inflammation

Dyslipidemia 40-60% Accelerated atherosclerosis, plaque for-
mation

Family history of premature 
CAD

30-40% Genetic predisposition to atherosclerosis, 
inherited dyslipidemia

Obesity 35-45% Systemic inflammation, endothelial dam-
age

Hypertension 30-35% Vascular damage, LVH, accelerated ath-
erosclerosis

Diabetes mellitus 10-20% Endothelial dysfunction, accelerated ath-
erosclerosis

Novel/Emerging Risk 
Factors

Elevated Lipoprotein(a) 30-35% Prothrombotic effects, enhanced athero-
genesis

Substance use (cocaine, meth-
amphetamine)

10-25% Coronary vasospasm, increased myocar-
dial oxygen demand

Psychosocial factors (stress, 
depression)

30-40% Neuroendocrine dysregulation, inflam-
mation

Oral contraceptive use (wom-
en)

15-20% Prothrombotic effects, especially with 
smoking

Non-traditional lipid markers 
(Apo B, sdLDL)

25-30% Enhanced atherogenicity

Genetic Factors Familial hypercholesterolemia 3-5% Marked elevation of LDL-C from birth

Inherited thrombophilias 5-10% Enhanced thrombosis risk

Other genetic variants (e.g., 
9p21 locus)

Variable Multiple mechanisms

Recent data suggest that the incidence of acute myocardial in-
farction (AMI) in young women may be increasing at a higher 
rate than in their male peers, potentially reflective of changing 
risk factor profiles and underdiagnosis in females [5]. A large 
trend study of AMI hospitalizations in young adults aged 35-54 
from 2001 through 2022 showed a 2% per year increase in this 
age category, in contrast to declining incidence in older age 
categories [1].

Risk Factors
Traditional Risk Factors
Traditional cardiovascular risk factors are a leading cause of 
AMI in young adults, but with different relative contributions 
compared to older age groups (Table 1). Smoking remains 
highly linked and has a high relative contribution, and figures 
of up to 70% of young AMI patients being current smokers 
have been cited [6]. Smoking promotes atherosclerosis through 
multiple mechanisms: endothelial dysfunction, enhanced plate-
let aggregation, and increased inflammation [7].

Dyslipidemia, especially elevated LDL-C, is another modifi-
able risk factor that is significant. Premature familial CAD is 
also significantly more frequent in young AMI patients than in 
elderly patients, which suggests strong genetic influences [8].

Metabolic risk factors have gained prominence among young 
adults. The rising prevalence of obesity and diabetes mellitus 
type 2 (T2DM) among adolescents is paralleled by the rising 
prevalence of AMI among adolescents [9]. Obesity promotes 
systemic inflammation and endothelial dysfunction, which ac-
celerates the progression of atherosclerosis [10], while early-
onset T2DM puts adolescents at risk for extended exposure to 
hyperglycemia, markedly elevating cardiovascular morbidity 
[11].

Novel and Emerging Risk Factors
Apart from classical risk factors, certain new and emerging 
risk markers have particular use in young adults with AMI 
(Table 1).

Raised lipoprotein(a) [Lp(a)] is currently recognized as a key 
independent risk factor for AMI in young people. Investiga-
tions have established that nearly 1 out of 3 young people with 
AMI have normal LDL but raised Lp(a) (>80th percentile, 
about 125 nmol/L) [12]. In contrast to other conventional risk 
factors, the levels of Lp(a) are under genetic control and are 
relatively stable over a lifetime, and therefore early detection 
is highly worthwhile [13].
Substance abuse is another critical determinant in young 
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adults. Cocaine and methamphetamine abuse can provoke 
AMI through coronary vasospasm, increased platelet aggrega-
tion, and heightened myocardial oxygen demand [14]. Can-
nabis abuse has been linked with heightened cardiovascular 
events in younger age groups, though the mechanisms behind 
it remain partly unclear [14].

Psychosocial determinants such as depression, anxiety, and 
chronic stress are found to have more significant relations to 
AMI among younger than older adults [15]. They may have 
direct pathophysiologic effects via the neuroendocrine and in-
flammatory pathways and indirectly via harmful health behav-
iors [15].

Pathophysiological Mechanisms
The pathophysiology of AMI in young adults encompasses 
both atherosclerotic and non-atherosclerotic mechanisms, with 
several distinctive features compared to older populations.

Atherosclerotic Mechanisms
Atherosclerotic plaque rupture is still the most frequent mecha-
nism of AMI in young adults, just like in older adults [16]. 
Atherosclerotic disease in young adults, though, can be of a 
different character, with increased single-vessel disease and 
left anterior descending artery dominance [4]. Young patients' 
plaques are more likely to contain larger lipid cores and thinner 
fibrous caps, which may make them susceptible to rupture even 
with lower overall plaque burden [4].

Atherosclerosis in young adults is promoted by a number of 
factors. Smoking is especially favorable to atherogenesis by 
oxidative stress, inflammation, and endothelial dysfunction 
[7]. Obesity at a young age promotes systemic inflammation 
and insulin resistance, whereas early-onset T2DM promotes 
vascular damage by a number of mechanisms such as advanced 
glycation end products, oxidative stress, and disrupted vascular 
repair mechanisms [11].

Non-atherosclerotic Mechanisms
Non-atherosclerotic etiologies of AMI are increasingly rela-
tively more significant in young adults than in elderly popu-
lations (Figure 1). Spontaneous coronary artery dissection 
(SCAD) is responsible for up to 35% of AMI in women under 
the age of 50 years, with extremely high frequency in peripar-
tum women [17]. SCAD results from spontaneous dissociation 
of layers of the coronary artery, which forms a false lumen that 
compresses the true lumen and compromises coronary flow 
[17].

Myocardial infarction with non-obstructive coronary arter-
ies (MINOCA) is an emerging entity in young adults, occur-
ring in approximately 10-15% of acute myocardial infarction 
(AMI) presentations in this age group [18]. MINOCA involves 
a variety of pathophysiological mechanisms, such as coronary 
vasospasm, coronary microvasculature dysfunction, coronary 
thromboembolism, and myocarditis [18].

Other less common but important mechanisms in young adults 
are coronary anomalies, coronary vasculitis associated with 
systemic inflammatory processes, and thrombophilias [3]. 
Substance-related AMI, that is, cocaine- and methamphet-
amine-induced, primarily occurs in young patients and results 
from mechanisms like severe coronary vasospasm, enhanced 
platelet aggregation, and accelerated atherosclerosis [14].

Diagnostic Considerations
Young adults' diagnosis of AMI has some specific challenges. 
Younger patients more often have atypical presentation, which 
may result in diagnostic delays [5]. It has been described that 
30% of young adults with AMI may not have typical chest 
pain, and atypical presentations such as isolated dyspnea, epi-
gastric pain, or severe fatigue are more frequent, especially in 
women [5].

Traditional diagnostic methods continue to play a central role 
in AMI diagnosis in young adults. Serial 12-lead ECGs have 
been shown to enhance diagnostic sensitivity, especially in 
those with initially non-diagnostic ECGs [19]. Their sensi-
tivity for MI, however, is still poor (AUC 0.55 vs. 0.83 for 
troponin) [20]. High-sensitivity cardiac troponin assays have 
transformed AMI diagnosis, and serial measurements (baseline 
and 3-6 hours later) have been shown to be highly accurate for 
ruling in and ruling out MI [21].

Coronary angiography is still the gold standard for definitive 
diagnosis and directs future management. The diagnostic strat-
egy must be extended in young adults to include additional 
investigation where necessary, especially when mechanisms 
other than atherosclerotic are being evaluated. Intravascular 
imaging (intravascular ultrasound or optical coherence to-
mography) can identify SCAD, plaque morphology, and other 
mechanisms not visible on standard angiography [17].

Cardiovascular magnetic resonance (CMR) imaging is now an 
obligatory method, especially in the event of suspected MINO-
CA, since it enables the diagnosis of myocarditis, stress cardio-
myopathy, and microvascular dysfunction [18]. In some situ-
ations, computed tomography coronary angiography (CTCA) 
can be useful, primarily in the diagnosis of coronary anomalies 
[3].

Management Approaches
Acute Management
Acute treatment of AMI in young adults is typically in keeping 
with standard guidelines for the overall population, but with 
some particular considerations. Primary PCI remains the ideal 
reperfusion therapy for STEMI if feasible within guideline-
recommended time frames [16]. For NSTEMI, early invasive 
management is typically preferable with the extended life ex-
pectancy and potential for progression of disease [16].

There are significant management subtleties to specific eti-
ologies. In SCAD, a conservative strategy is preferable when 
possible because PCI in SCAD has greater technical failure 
and complication rates than in atherosclerotic disease [17]. 
Medical therapy, such as dual antiplatelet therapy, statins, 
beta-blockers, and angiotensin-converting enzyme inhibitors/
angiotensin receptor blockers, must be tailored to the particular 
mechanism of AMI and patient factors [16].

Long-term Management and Secondary Prevention
Long-term care is focused on active secondary prevention be-
cause the exposure to risk factors is prolonged, and guideline-
directed medical therapy (GDMT) is the drug treatment of 
choice [16]. 
However, medication compliance is a complex problem in 
young adults, and studies have shown that younger patients are 
more prone to early discontinuation of secondary prevention 
therapy [22].
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Table 2: Key Management Considerations for AMI in Young Adults.

Management Phase Key Considerations for Young Adults

Acute Management • Consider broader differential diagnosis including non-atherosclerotic causes
• Lower threshold for invasive assessment given extended life expectancy
• Tailor approach based on specific etiology (e.g., conservative approach often preferred for SCAD)
• Consider advanced imaging (IVUS/OCT) to clarify etiology when standard angiography is non-
diagnostic

Pharmacological 
Management

• Traditional GDMT (dual antiplatelet therapy, statins, beta-blockers, ACEI/ARBs) remains corner-
stone
• High-intensity statins typically recommended regardless of baseline LDL-C
• Address potential medication adherence challenges with simplified regimens when possible
• Consider extended duration antiplatelet therapy for high-risk features

Risk Factor Modification • Aggressive smoking cessation interventions with pharmacological support
• Comprehensive approach to weight management for obesity
• Tailored dietary interventions addressing specific metabolic abnormalities
• Dedicated substance use interventions when applicable

Psychosocial Support • Screening for depression, anxiety, and post-traumatic stress
• Address illness perception and coping strategies
• Consider impact on career, relationships, and family planning
• Peer support networks specifically for young survivors

Cardiac Rehabilitation • Strongly recommended with potential adaptation for young adults
• Consider digital/mobile health approaches for improved engagement
• Exercise prescription accounting for higher baseline capacity
• Vocational counseling for return to work

Long-term Follow-up • Extended monitoring given longer life expectancy
• Genetic counseling when indicated (e.g., familial hypercholesterolemia)
• Family screening for modifiable and non-modifiable risk factors
• Consideration of novel biomarkers for risk stratification

Marked risk factor reduction is required, with particular em-
phasis on smoking cessation, which can reduce recurrent MI 
risk by up to 50% within one year [7]. Lipid modification must 
involve marked LDL-C reduction, with high-intensity statin 
therapy being recommended in the majority of young post-
MI individuals [23]. In those with elevated Lp(a), novel drugs 
aimed at this lipoprotein are potentially beneficial, but clinical 
outcome data are yet to emerge [13].
Cardiac rehabilitation is especially beneficial in young AMI 
patients, focusing on long-term lifestyle modification, psy-
chosocial issues, and enhancing long-term outcomes [22]. The 
mode of delivery can be changed in the young, and mobile 
and digital health-based interventions have been shown to be 
promising in them [22].

Risk Assessment and Prevention
Risk Assessment
Older conventional risk prediction measures like the Pooled 
Cohort Equations fall significantly short in young adults [23]. 
They underperform below the actual risk in young adults with 
strong risk factors because age significantly affects the algo-
rithms [23]. Additionally, they fail to include strong young 
adult risk factors like premature CAD family history or high 
Lp (a).

SCAD: Spontaneous coronary artery dissection; IVUS: Intravascular ultrasound; OCT: Optical coherence tomography; GDMT: 
Guideline-directed medical therapy; ACEI: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin receptor blocker; LDL-C: 
Low-density lipoprotein cholesterol

Better methods to evaluate risks to young adults are:
1. Earlier and more extensive screening for familial 
hypercholesterolemia and other genetic conditions in patients 
with family history of premature CAD [8].
2. Lp(a) measurement in young patients with a history 
of premature CAD despite normal LDL-C levels [12]. Mea-
surement of Lp(a) in young patients with familial CVD or with 
high modifiable risk factors despite low atherosclerotic cardio-
vascular disease (ASCVD) scores, according to the National 
Heart, Lung, and Blood Institute (NHLBI) [24].
3. The evaluation of atypical lipid markers, such as apo-
lipoprotein B, can provide more sophisticated risk stratification 
in young adults than standard lipid profiles [13].
4. Coronary artery calcium (CAC) scoring in well-se-
lected young adults with intermediate risk or positive family 
history, though the utility is less well established in older adults 
[23].

Prevention Strategies
Primary prevention in young adults must be tailored to early 
detection and control of modifiable risk factors. Current Amer-
ican Diabetes Association (ADA) and American College of 
Cardiology/American Heart Association (ACC/AHA) guide-
lines suggest risk-based dysglycemia screening in overweight 
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Lifestyle change is the cornerstone of prevention, with specific 
focus on:
1. Tobacco prevention and quitting, with special pro-
grams directed at young people and young adults [7].
2. Prevention of obesity by early interventions in life for 
both diet and physical activity [10].
3. Early treatment and detection of hypertension and 
dyslipidemia, which remain undetected in young adults [25].
4. Mental health care and stress management strategies, 
embracing the role of psychosocial factors towards cardiovas-
cular risk [15].
Pharmacological preventive treatments are required to weigh 
possible benefit against a lifetime on medication. Young adults 
with risk factors and increased LDL-C, however, have statin 
treatment justified even in low 10-year risk scores, especially 
in the presence of very high lifetime risk [23].
For young women, hormonal contraceptive options must con-
sider cardiovascular risk, with particular care in those with 
several risk factors, especially smoking [5]. Pregnancy-related 
cardiovascular risk must be addressed by pre-conception coun-
seling and management of modifiable risk factors [5].

Future Directions
Some promising new areas have the potential for enhancing 
outcomes among young adults with AMI:
1. Sophisticated risk prediction technology using ge-
netic markers, new biomarkers, and artificial intelligence tools 
can enhance young adult risk stratification [8].
2. Mechanism-targeted therapy, such as Lp(a)-lowering 
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Conclusion
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risk factors, pathophysiologic mechanisms, and management 
questions. The increasing prevalence in this age group empha-
sizes the importance of increased risk assessment and aggres-
sive prevention. Elevated Lp(a) is a highly relevant risk factor 
in young adults and suggests potential benefit from prolonged 
screening. Management needs to address both acute and chron-
ic cardiovascular issues, with particular attention to psychoso-
cial factors and drug compliance. Future research needs to be 
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