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Abstract

Background
Acute Coronary Syndrome (ACS) in young adults is being recognized more frequently, particularly in low- and middle-
income countries. Understanding clinical presentation and modifiable risk factors in younger individuals is essential for
timely prevention and targeted intervention.

Obijectives: To assess the clinical profile and identify predominant risk factors among young adults presenting with
ACS in an internal medicine department.

Methods

This observational study included 100 consecutive patients aged 20-45 years admitted with ACS. Diagnosis and
classification into STEMI, NSTEMI, or Unstable Angina were based on clinical assessment, ECG changes, and cardiac
biomarkers. Relevant history, risk factors, lipid profiles, and coronary angiography findings were recorded using a
structured proforma. Descriptive statistics were applied for analysis.

Results

The mean age of the cohort was 34.8 £ 4.2 years; males comprised 78%. Chest pain was the most frequent presenting
symptom (89%), followed by sweating (63%) and dyspnea (41%) (Table 1). Smoking or tobacco use emerged as the
predominant risk factor (54%), followed by family history of coronary artery disease (37%), dyslipidemia (35%), and
hypertension (31%) (Table 2). STEMI was the most common presentation (48%), with NSTEMI and Unstable Angina
accounting for 32% and 20%, respectively (Table 3). Coronary angiography revealed single-vessel disease in 52% of
cases, while 11% had normal or minimal disease (Table 4).

Conclusion

ACS in young adults is strongly associated with modifiable lifestyle factors, especially smoking and dyslipidemia. The
predominance of single-vessel involvement suggests a potentially reversible early disease process if timely intervention
and long-term risk reduction strategies are adopted.

Recommendations

Smoking cessation counseling, routine lipid screening in individuals with a family history of CAD, community-based
lifestyle modification programs, and early cardiac evaluation for atypical symptoms in young adults should be
prioritized. Longitudinal follow-up studies are needed to evaluate long-term outcomes.
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Introduction

Acute coronary syndrome (ACS) in young adults is
increasingly recognized as a clinically and socially
significant problem. While coronary artery disease (CAD)
has been traditionally associated with older age groups,
recent reports show a rising trend of ACS among
individuals aged below 45 years, particularly in South
Asian populations [1]. This early onset contributes to
substantial loss of productive years, increased healthcare
burden, and long-term morbidity [2]. The risk factor
profile in younger patients often differs from that of older
individuals. Cigarette smoking and tobacco exposure
remain the most prominent modifiable contributors, while
dyslipidemia, central obesity, physical inactivity, and
alcohol use further accelerate atherogenesis [3,4].
Psychosocial stress and adverse lifestyle adaptation
associated with urbanization also play an important role
[5]. Additionally, a strong family history of premature
CAD and inherited lipid disorders can predispose
susceptible individuals to earlier vascular injury and
plaque rupture [2,5].

Clinically, many young patients present with classic
ischemic chest pain; however, atypical patterns may occur,
leading to under-recognition and delayed intervention
[1,4]. Angiographic findings in this age group frequently
demonstrate  single-vessel  involvement,  though
presentations can range widely, including multivessel
disease or even angiographically normal coronaries,
reflecting varied underlying mechanisms such as
atherosclerosis, vasospasm, thrombophilia, or plaque
erosion [3,6]. Thus, ACS in young adults represents a
distinct clinical subset requiring focused preventive
strategies, timely recognition, and tailored management to
improve long-term outcomes.

Understanding the clinical presentation and risk factor
distribution in young adults with ACS is essential for
refining preventive strategies, improving early diagnosis,
and guiding tailored management. The present
observational study was conducted to describe the
symptom profile, major cardiovascular risk factors,
distribution of ACS subtypes, and coronary angiographic
patterns among young adults presenting with ACS in an
internal medicine department, to inform targeted
interventions for this vulnerable group.

Methodology
Study design and setting

This study was a hospital-based cross-sectional
observational study conducted in the Department of
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General Medicine, Government Medical College (GMC),
Qutubullapur, Medchal-Malkajgiri, Telangana, India.
The study was carried out over a period of one year, from
July 2024 to June 2025. Consecutive young adult patients
diagnosed with acute coronary syndrome and fulfilling the
eligibility criteria were enrolled during the study period.

Study population

One hundred consecutive young adult patients fulfilling
the eligibility criteria and presenting with ACS during the
study period were included.

Definition of “young.”

Young adults were defined as patients aged 18-45 years
at the time of presentation with ACS.

Sample size determination

The sample size was determined based on the expected
prevalence of major cardiovascular risk factors among
young adults with acute coronary syndrome reported in
previous Indian studies. Assuming a prevalence (p) of
50%, which provides the maximum sample size, a 95%
confidence level (Z = 1.96), and an absolute precision (d)
of 10%, the sample size was calculated using the formula:
n=22xpxq/d

where q=1-p.

Substituting the values:

n=(1.96)?x 0.5 x 0.5/ (0.10)2

n=96.

Considering feasibility, patient availability during the
study period, and to account for potential incomplete data,
the sample size was rounded off to 100 participants.

Inclusion criteria

Age 1845 years.

Clinical suspicion of ACS with at least one of
the following:

Ischemic chest pain or equivalent symptoms.
Electrocardiographic changes suggestive of
ischemia/infarction.

e Elevated cardiac biomarkers (e.g., high-
sensitivity troponin) consistent with myocardial
injury.

e  Final diagnosis of STEMI, NSTEMI, or unstable
angina established as per standard guidelines.

Exclusion criteria

e Age >45 years.
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e  Prior documented CAD (previous MI, prior
PCI/CABG).

e Myocarditis, Takotsubo  cardiomyopathy,
pulmonary embolism, or other non-ischemic
causes mimicking ACS.

Patients unwilling to provide consent or with
incomplete essential data.

Data collection

After informed written consent, each participant
underwent a detailed evaluation using a pre-designed
proforma that captured:

Demographics and clinical history, including symptom
onset, character, and duration of chest pain, associated
symptoms, and time to hospital presentation.

History of conventional risk factors:

Smoking/tobacco use (current or former).

Alcohol consumption.

Hypertension and diabetes (self-reported or on treatment).
Family history of premature CAD (first-degree relative
with CAD <55 years in men, <65 years in women).
Obesity, assessed by body mass index (BMI >30 kg/m?).
Physical examination, including vital signs and
cardiovascular, respiratory, and systemic evaluation.

Investigations and definitions

ECG: 12-lead electrocardiogram at presentation and
serially to classify ACS:

STEMI: new ST-elevation with biomarker rise.
NSTEMI: non-ST-elevation with biomarker rise.
Unstable angina: ischemic symptoms with dynamic ECG
changes without biomarker elevation.

Cardiac biomarkers: measured as per institutional
protocol.

Routine laboratory tests: complete blood count, renal
function, fasting lipid profile, and fasting glucose.
Dyslipidemia was defined according to standard guideline
thresholds (e.g., elevated LDL-C, reduced HDL-C, raised
triglycerides).

Echocardiography: to assess regional wall motion
abnormalities and left ventricular function, wherever
feasible.

Coronary angiography: performed based on clinical
indication and patient consent. Angiographic patterns
were categorized as:

Single-vessel disease (SVD): >70% stenosis in one major
epicardial artery.

Double-vessel disease (DVD): significant stenosis in two
vessels.
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Triple-vessel disease (TVD): involvement of all three
major vessels.
Normal/minimal disease: no significant obstructive lesion.

Bias and its control

Several measures were undertaken to minimize potential
sources of bias. Selection bias was reduced by enrolling
consecutive eligible patients presenting during the study
period. Information bias was minimized by using a
standardized data collection proforma and uniform
diagnostic criteria for acute coronary syndrome. Clinical,
laboratory, and electrocardiographic data were obtained
from hospital records and verified by treating physicians.
Observer bias was limited by cross-checking key
variables by two investigators. Known confounding
factors such as smoking status, diabetes mellitus,
hypertension, and dyslipidemia were documented and
considered during statistical analysis

Ethical considerations

The study protocol was reviewed and approved by the
Institutional Ethics Committee of Government Medical
College, Qutubullapur. Written informed consent was
obtained from all participants before inclusion. Patient
confidentiality was maintained throughout.

Statistical analysis

Data were entered into a secure database and analyzed
using standard statistical software (e.g., SPSS).
Categorical variables were summarized as frequencies
and percentages, and continuous variables were expressed
as mean * standard deviation. Associations between
selected risk factors and acute coronary syndrome (ACS)
subtypes, or angiographic patterns, were assessed using
the chi-square test, with p < 0.05 considered statistically
significant.

RESULTS

Participant flow and study inclusion

During the study period, a total of 138 young adult
patients presenting with symptoms suggestive of acute
coronary syndrome (ACS) were screened. Of these, 22
patients were excluded after initial assessment due to
age >45 years (n = 9), refusal to provide informed consent
(n = 7), incomplete clinical or investigation records (n =
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4), and alternative non-ACS diagnoses after evaluation (n
=2).

The remaining 116 patients fulfilled the preliminary
eligibility criteria and were assessed in detail. Among
them, 16 patients were further excluded due to incomplete
angiographic data (n = 6), prior documented coronary
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artery disease (n = 5), and loss of key laboratory data (n =
5).

Finally, 100 young adult patients met all inclusion criteria
and were included in the final analysis. Complete clinical,
biochemical, electrocardiographic, and angiographic data
were available for all included participants, and no cases
were excluded during statistical analysis.

Young adults with suspectecd
acute caronary syndrorme
screaned
(n = 138)

+

Excluded (n - 222)
Age =45 years (n — 9)

Declined consent (n = 7)
INncomplete records (n = 4)
NoNn-ACS diagnaoasis (N - 2)

Ansesmsec for eligibility
(n = 116)

Further excluded (N = 16)
Incomplete angiographic data (N - 6)
Prior coranary artery disease (n - 5)

Mis=ing laboratory data (n = 5)

1

INncluded in final analysis
(N = 100)

Figure 1: Participant flow diagram

A total of 100 patients aged between 20 and 45 years were
enrolled in the study. The mean age was 34.8 + 4.2 years,
and males predominated (78%). The majority of patients
presented with an acute onset of chest discomfort.

The pattern of clinical presentation is summarized in
Table 1. Chest pain was reported by most participants

(89%), followed by sweating (63%) and dyspnea (41%).
Palpitations were noted among 18% of the cohort,
whereas syncope was relatively less common, occurring
in 6% of patients.

Table 1: Clinical presentation of study participants (n = 100)

Clinical Feature Frequency (n) Percentage (%)
Chest pain 89 89

Sweating 63 63

Dyspnea 41 41

Palpitations 18 18

Syncope 6 6

The distribution of major cardiovascular risk factors is
detailed in Table 2. Smoking or tobacco use was identified
as the leading modifiable risk factor (54%). A family

history of coronary artery disease was present in 37% of
patients, while dyslipidemia and hypertension were
observed in 35% and 31% of the study population,
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respectively. Type 2 diabetes mellitus was present in 22%
of the cases, and obesity (BMI > 30 kg/m?) was
documented in 28%.
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Table 2: Distribution of major risk factors (n = 100)

Risk Factor Frequency (n) Percentage (%)
Smoking / Tobacco use 54 54
Family history of CAD 37 37
Dyslipidemia 35 35
Hypertension 31 31
Diabetes Mellitus (Type 2) 22 22
Obesity (BMI > 30 kg/m?) 28 28
Alcohol use 26 26

The spectrum of acute coronary syndrome (ACS)
subtypes is shown in Table 3. ST-Elevation Myocardial
Infarction (STEMI) was the most frequent presentation

(48%), followed by Non-ST-Elevation Myocardial
Infarction (NSTEMI) (32%), and Unstable Angina (20%).

Table 3: Distribution of acute coronary syndrome types (n = 100)

ACS Category Frequency (n) Percentage (%)
ST-Elevation Myocardial 48 48

Infarction (STEMI)

Non-ST-Elevation Myocardial 32 32

Infarction (NSTEMI)

Unstable Angina 20 20

Coronary angiographic findings are presented in Table 4.
Single-vessel disease was the most prevalent pattern
(52%), while double-vessel disease and triple-vessel

disease were noted in 28% and 9% of patients,
respectively. Normal or minimal coronary artery
involvement was observed in 11% of cases.

Table 4: Coronary angiography findings (n = 100)

Angiographic Finding Frequency (n) Percentage (%)
Single-vessel disease 52 52
Double-vessel disease 28 28

Triple-vessel disease 9 9

Normal / Minimal disease 11 11

Discussion

This study highlights that acute coronary syndrome in
young adults presents most commonly with typical
ischemic chest pain accompanied by autonomic
symptoms such as sweating and dyspnea. This pattern
reinforces that classical symptom recognition remains
clinically relevant even in younger age groups, despite a
frequent assumption among both patients and clinicians
that ACS is unlikely at a young age. Such
misinterpretation can contribute to delays in presentation
and treatment, affecting outcomes. Similar clinical trends
have been noted in previous studies examining ACS
among younger populations, where chest pain

predominated but atypical symptoms also occurred,
influencing diagnostic timing and intervention success
[7.8].

The risk factor distribution in this cohort demonstrates
that modifiable lifestyle influences play a central role in
premature coronary disease. High rates of smoking and
tobacco use, combined with dyslipidemia, obesity,
hypertension, diabetes, alcohol intake, and a notable
family history of premature coronary artery disease,
emphasize a cumulative exposure model. These findings
align with broader systematic reviews that have identified
smoking and atherogenic lipid patterns as key contributors
to early myocardial infarction, particularly in
socioeconomically active adults [9]. Smoking cessation
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has been shown to markedly improve survival outcomes
in young ACS patients, highlighting the importance of
early behavioral intervention and structured cessation
support [10]. Furthermore, the presence of familial
hypercholesterolemia in a proportion of young
myocardial infarction patients underscores the need for
earlier lipid screening and cascade testing when a genetic
predisposition is suspected [11].

The predominance of ST-elevation myocardial infarction
in this cohort suggests that acute plaque rupture and
thrombotic occlusion, rather than longstanding diffuse
atherosclerosis, drive many of these events. Prior studies
similarly report that younger ACS patients often exhibit
focal obstructive lesions with preserved myocardial
viability, offering a window for better recovery if timely
reperfusion is achieved [7,8]. The angiographic pattern of
primarily single-vessel involvement seen here mirrors
observations from multicentric cohorts and suggests a
potentially modifiable disease stage [12].

A smaller subset of patients demonstrated normal or near-
normal coronary arteries, a finding consistent with altered
mechanisms  such as  coronary  vasospasm,
hypercoagulability, or spontaneous coronary artery
dissection. Recent registry data indicate that early-onset
ACS may involve heterogeneous etiologies, and
comprehensive workup should consider these alternative
pathways when conventional risk factors are less
prominent [13,14].

Generalizability

The study’s findings reflect patterns observed in a tertiary-
care government setting and may not fully apply to rural
or private healthcare populations. Results should be
interpreted with caution, as referral patterns and
demographic differences may influence case profiles.
Larger multicentric studies are needed to enhance broader
generalizability.

Conclusion

This study highlights that acute coronary syndrome in
young adults is strongly linked to preventable and
lifestyle-associated risk  factors, with  smoking,
dyslipidemia, obesity, and a positive family history being
particularly prominent. Most patients presented with
typical ischemic chest pain, and STEMI was the
predominant clinical pattern, often associated with single-
vessel disease on angiography. These findings suggest
that premature coronary artery disease is not a sporadic
event but the result of cumulative risk exposure beginning
early in life. Early identification of high-risk individuals,
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proactive lifestyle intervention, community education,
and routine screening in primary care settings are essential
steps to reduce the growing burden of ACS in younger
populations.

Limitations

Several limitations should be acknowledged. The study
was conducted at a single center with a modest sample
size, which limits external validity and precludes detailed
subgroup analyses. Long-term follow-up outcomes,
including mortality, recurrent ischemic events, left
ventricular function, and adherence to secondary
prevention, were not systematically captured. Non-
atherosclerotic causes and detailed plaque or lesion
characteristics were beyond the scope of the present
design. Despite these constraints, the study adds context-
specific evidence on premature ACS in young adults and
emphasizes the urgent need for early preventive strategies
targeting high-risk behaviors and families of affected
individuals.

Recommendations

Strengthening preventive strategies is essential to reduce
the burden of ACS in young adults. Routine
cardiovascular risk assessment should be initiated early,
particularly in individuals with a family history of
premature CAD. Smoking and tobacco cessation
programs must be prioritized and reinforced at the
community and workplace levels. Regular screening for
dyslipidemia, hypertension, diabetes, and obesity should
be integrated into primary healthcare services. Lifestyle
modification through balanced diet, weight management,
stress reduction, and structured physical activity should be
encouraged and supported. Early recognition of chest pain
symptoms and timely access to emergency cardiac care
can significantly improve outcomes. Long-term follow-up
and adherence to secondary prevention therapy are critical.
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