ISSN: 2457-0400 Impact Factor: 6.711

WORLD JOURNAL OF ADVANCE
HEALTHCARE RESEARCH

www.wjahr.com

Volume: 10, Issue: 2
Page N. 84-89
Year: 2026

Coden USA: WIAMAS

Original Article

THE INCIDENCE OF MYOCARDIAL INFARCTION IN YOUNG PATIENTS WHO
WERE ADMITTED INTO THE CORONARY CARE UNIT OF AL-YARMOUK
TEACHING HOSPITAL

xQa’ad A. Hussen, “Omar Mehsin Owaid, >Abdul Hmeed A. Al-kassir

L2Al-Rusafa Health Directorate, Baghdad, Iraq.
*Medical College Al Mustanseriya University, Baghdad, Iraq.

Avrticle Received: 31 December 2025 Avrticle Revised: 21 January 2026 Article Published: 01 February 2026

*Corresponding Author: Qa'ad A. Hussen
Al-Rusafa Health Directorate, Baghdad, Irag.
DOI: https://doi.org/10.5281/zen0d0.18440667

How to cite this Article: 1*Qa’ad A. Hussen, 20mar Mehsin Owaid, 3Abdul Hmeed A. Al-kassir (2026). The Incidence of
Myocardial Infarction In Young Patients Who Were Admitted Into The Coronary Care Unit of Al-Yarmouk Teaching
Hospital. World Journal of Advance Healthcare Research, 10(2), 84-89.

This work is licensed under Creative Commons Attribution 4.0 International license.

sl

ABSTRACT

Background: Younger folks are frequently diagnosed with myocardial infarction (MI), which mostly affects
people over 45. Young-onset MI causes significant morbidity, psychological, and financial difficulties on patients
and their families. World Health Organization criteria for MI include an increase in cardiac troponin,
characteristic symptoms, electrocardiographic abnormalities, pathological Q waves, or coronary intervention.
Obijective: This study estimated the frequency of myocardial infarction in young patients under 45 years old and
assessed their clinical features and risk variables. Patients and Methods: The coronary care unit at Al-Yarmouk
Teaching Hospital accepted 595 acute myocardial infarction patients between April 2010 and January 2011 for a
cross-sectional research. Enrolling all consecutive MI patients during the research was convenient, non-random
sampling. Data were obtained using a standardized questionnaire that comprised demographics, clinical
presentation, cardiovascular risk factors, physical assessments, and biochemical tests. Results: 10% of the 595
acute myocardial infarction patients were under 45. In patients under 45 years old, males made up 90% and
females 10%, whereas in those over 45, males made up 65% and females 35% (p = 0.0001). Chest discomfort was
the most prevalent symptom in 85.1% of young patients and 70.1% of older individuals. Smoking (90%) and a
positive family history of coronary artery disease (40.2%) were the biggest risk factors for younger patients (p =
0.008 and 0.001, respectively), whereas diabetes and hypertension dominated older individuals. Infarction site did
not differ by age (p = 0.672). Conclusion: Myocardial infarction in young adults is not uncommon, occurs
predominantly in males, and is strongly associated with smoking and a positive family history of coronary artery
disease.
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INTRODUCTION

Myocardial infarction (M) is defined as a clinical or
pathological event resulting from myocardial ischemia,
accompanied by evidence of myocardial injury or
necrosis, as reflected by cardiac biomarkers,
electrocardiographic changes, or imaging findings.™? It
occurs when myocardial oxygen supply becomes
insufficient to meet metabolic demands, leading to
cellular injury that may progress to irreversible
myocardial necrosis if ischemia is prolonged. This
imbalance may arise from reduced coronary blood flow,

increased myocardial oxygen demand, or a combination
of both.¥! The most common underlying mechanism is
atherosclerotic plaque disruption with superimposed
thrombus formation causing partial or complete coronary
artery occlusion. Less frequently, Ml may result from
severe fixed coronary stenosis, coronary vasospasm, or
embolic phenomena that critically impair myocardial
perfusion.®! From a pathological perspective, myocardial
infarction is traditionally classified into transmural and
non-transmural types. Transmural MI involves full-
thickness necrosis of the myocardial wall extending from
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the endocardium to the epicardium, whereas non-
transmural MI is limited to the subendocardial layers
without full wall involvement.™ Clinically, Ml is further
classified according to electrocardiographic findings into
ST-segment elevation myocardial infarction (STEMI)
and non-ST-segment elevation myocardial infarction
(non-STEMI), a distinction that has important
implications for management and prognosis.”! To
standardize diagnosis, a universal definition of MI was
introduced, emphasizing the presence of myocardial
necrosis in a clinical context consistent with myocardial
ischemia.  Several well-established risk factors
contribute to the development of atherosclerotic coronary
artery disease and MI. These include hyperlipidemia,
hypertension, tobacco use, diabetes mellitus, male
gender, and a positive family history of premature
coronary artery disease. The presence of any single
major risk factor approximately doubles the relative risk
of developing coronary artery disease.”! Elevated total
cholesterol,  low-density  lipoprotein  cholesterol,
triglycerides, and low levels of high-density lipoprotein
cholesterol are strongly associated with coronary
atherosclerosis.® Hypertension and diabetes mellitus
accelerate atherosclerotic progression and significantly
increase the risk of MI, while cigarette smoking directly
damages vascular  endothelium and  promotes
thrombogenesis.l"®  Although MI is classically
considered a disease of older adults, its occurrence in
young individuals is increasingly recognized. Acute
myocardial infarction in patients younger than 45 years’
accounts for approximately 2-8% of all MI cases.>*"!
The etiology in this age group is heterogeneous and
includes both atheromatous and non-atheromatous
coronary disease. Cigarette smoking and a positive
family history are the most frequently reported risk
factors among young patients.***? Additional causes
include congenital coronary anomalies, hypercoagulable
states, oral contraceptive use, and substance misuse such
as cocaine or excessive alcohol intake.™™ Given the
substantial social, psychological, and economic impact
of MI in young adults, understanding its incidence and
characteristics remains of major clinical importance. This
study aims to assess the incidence of myocardial
infarction among young patients admitted to the coronary
care unit of Al-Yarmouk Teaching Hospital.

METHOD

This cross-sectional study was conducted at Al-Yarmouk
Teaching Hospital, Baghdad, over a ten-month period
from April 2010 to January 2011. During the study
period, all patients admitted to the coronary care unit
(CCU) with a diagnosis of acute myocardial infarction
(AMI) were consecutively enrolled, yielding a total
sample of 595 patients. Diagnostic Criteria: All
included patients were diagnosed with AMI according to
the World Health Organization (WHO) criteria.
Following the 2000 refinement of these criteria, greater
emphasis was placed on cardiac biomarkers.
Accordingly, myocardial infarction was defined by a rise
in cardiac troponin in conjunction with at least one of the

following: typical ischemic symptoms, pathological Q
waves on electrocardiography, ST-segment elevation or
depression, or evidence of coronary intervention.™*

Study Groups: Patients were stratified into two age-

based groups:

e Group | (young patients): 60 patients aged 45
years or younger, representing 10% of the study
population.

e Group Il (older patients): 535 patients older than
45 years, accounting for 90% of the study
population.

Data Collection: All patients were admitted to the CCU
and underwent a standardized assessment. A
comprehensive medical history was obtained, including
age, sex, chief complaint, and past medical history.
Particular emphasis was placed on cardiovascular risk
factors such as ischemic heart disease, diabetes mellitus,
heart failure, hyperlipidemia, smoking status, family
history of coronary artery disease, and history of drug
misuse. For patients who were smokers, detailed
information regarding the type, amount, and duration of
smoking was recorded; all smokers had a smoking
history of at least five years. Clinical Examination and
Investigations: Physical ~ examination  included
measurement of blood pressure, body weight, height, and
waist  circumference.  All  patients  underwent
electrocardiographic evaluation. Blood samples were
collected for biochemical investigations, including
cardiac biomarkers, fasting blood sugar, and lipid profile
(total cholesterol, triglycerides, high-density lipoprotein
cholesterol, and low-density lipoprotein cholesterol).
Evaluation for hypercoagulable states—such as
measurement of fibrinogen, coagulation factors VII and
VIII, protein C, protein S, and antithrombin I1l—was
planned. However, these investigations were not
available at the study center during the study period and
therefore could not be performed. Statistical Analysis:
Data were analyzed using appropriate statistical methods.
Comparisons between Group | and Group Il were
performed using the chi-square test. A p-value of less
than 0.05 was considered statistically significant.

RESULTS

A total of 595 patients with acute myocardial infarction
(AMI) admitted to the coronary care unit at Al-Yarmouk
Teaching Hospital were included in the analysis. Of
these, 402 patients (67.6%) were males and 193 (32.4%)
were females. Patients aged 45 years and below
accounted for 60 cases, representing an incidence of 10%
of all AMI patients, while 535 patients (90%) were older
than 45 years.

Table 1: Gender distribution according to age group:
Among patients aged <45 years, 54 (90.0%) were males
and 6 (10.0%) were females. In contrast, among patients
aged >45 years, 348 (65.0%) were males and 187
(35.0%) were females. There was a highly significant
association between age group and gender distribution
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among AMI patients (p = 0.001), indicating a marked
male predominance in younger patients compared with
older patients.

Table 2: Comparison of cardiovascular risk factors
between age groups: Hypertension was present in 226
patients (38.0%); only 12 patients (20.0%) were aged
<45 years, whereas 214 patients (40.0%) were aged >45
years. This difference was statistically significant (p =
0.002), demonstrating a higher prevalence of
hypertension among older patients. Diabetes mellitus
was identified in 160 patients (26.9%): 10 patients
(16.7%) in the younger group and 150 patients (28.0%)
in the older group, with no statistically significant
difference (p = 0.060). A positive family history of
coronary artery disease was reported in 116 patients
(19.5%), with a significantly higher proportion among
younger patients (24 patients, 40.0%) compared with
older patients (92 patients, 17.2%) (p = 0.0001).
Smoking was highly prevalent, reported in 453 patients
(76.1%). Almost all younger patients were smokers (54
patients, 90.0%), compared with 399 patients (74.6%) in
the older group, showing a significant association with
younger age (p = 0.008).

Dyslipidaemia was present in 215 patients (36.1%),
affecting 18 younger patients (30.0%) and 197 older
patients (36.8%), with a statistically significant
difference between age groups (p = 0.008).

Table 3: Site of infarction according to age group: In
the younger age group (<45 years), anterior myocardial
infarction was observed in 41 patients (68.3%), while
inferior myocardial infarction occurred in 19 patients
(31.7%). Among patients aged >45 years, anterior Ml

was documented in 351 patients (65.6%) and inferior Ml
in 184 patients (34.4%). There was no statistically
significant difference in infarction site between the two
age groups.

Table 4: Presenting symptoms in patients aged >45
years: Typical chest pain was the most frequent
presenting symptom, reported in 60.1% of older patients,
followed by dyspnea in 29.4%. Atypical presentations—
including syncope, giddiness, stroke, or palpitations—
were noted in 10.5% of cases. Silent myocardial
infarction was uncommon, identified in only six patients
and diagnosed incidentally by electrocardiography and
cardiac enzyme testing.

Table 5: Comparison of presenting symptoms
between age groups: Classical chest pain was the
predominant presenting symptom in both groups but was
more frequent among younger patients, reported in 51
patients (85.0%) compared with 375 patients (70.1%) in
the older group. Atypical symptoms were more common
in patients aged >45 years and showed an increasing
trend with advancing age, highlighting age-related
differences in clinical presentation of AMI.

Table 1: Gender distribution of AMI in the patients
studied.

<45year >45year
Gender (n=60) (n=535) P value
No % No %
Male 54 | 90.0 | 348 | 65.0 *
Female | 6 | 10.0 | 187 | 35.0 | 000!

*Significant using Pearson Chi-square test at 0.05 level
of significance

Table 2: Risk factors among patients with AMI in both age groups.

<45year (n=60) | >45year (n=535)
NG % No % P value
Hypertension 12 20.7 214 39.9 0.002*
Diabetes mellitus 10 16.7 150 28.0 0.060
Family history 24 40.2 92 17.2 | 0.0001*
Smoking 54 90.0 399 74.6 0.008*
Dyslipidemia 18 30.0 197 37.3 0.297
*Significant using Pearson Chi-square test at 0.05 level of significance
Table 3: AMI according to the site of the infarction in the two age group.
<45year (n=60) | >45year (n=535)
NG % No % P value
Anterior MI 41 68.3 351 65.7 0672
Inferior Ml 19 29.7 184 34.5 '
*Significant using Pearson Chi-square test at 0.05 level of significance
Table 4: The presenting symptoms in both age groups.
<45year (n=60) | >45year (n=535)
Symptoms NG % No % P value
Chest pain 51 85.1 321 60.0
Dyspnea 7 12.9 158 29.5 0.0007*
Others 2 2.0 56 10.5
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*Significant using Pearson Chi-square test at 0.05 level of significance

Table 5: Presentation of patients with AMI aged>45
year.

Symptoms Total
NO. %
Chest pain | 321 | 60.1%
Dyspnea 158 | 29.4%
Syncope 24 | 45%
Palpitation | 15 | 2.9%
Stroke 12 | 2.2%
Painless 6 0.9%
Total 535 | 100%
DISCUSSION

The present study compared young patients (<45 years)
admitted with acute myocardial infarction (AMI) to an
older cohort, aiming to highlight differences in
incidence, presentation, and risk factors. Although AMI
is traditionally considered a disease of older age, the
increased incidence observed among young adults in
recent decades may be partially explained by the rising
prevalence of atherosclerotic risk factors in individuals
under 45 years of age.™ In this study, young patients
constituted 10% of all AMI admissions, a proportion
higher than that reported in some European cohorts, such
as the GISSI study from Iltaly, where young adults
represented approximately 2% of cases. This discrepancy
may reflect geographic, socioeconomic, lifestyle, and
population-based differences, as well as varying
exposure to cardiovascular risk factors. Clinical
presentation differed notably between age groups. Chest
pain remained the most common presenting symptom
across all patients; however, its frequency declined with
increasing age. Younger patients more often presented
with classical ischemic chest pain, whereas older patients
exhibited a higher proportion of atypical presentations,
including dyspnea, syncope, stroke, and other non-
specific symptoms. Although atypical symptoms were
less frequent overall (approximately 10%), their
prevalence increased with advancing age. These findings
are consistent with previous studies demonstrating that
elderly patients with AMI are more likely to present
without typical chest pain, which may contribute to
delayed diagnosis and management.’**" Risk factor
profiling revealed clear age-related differences. Young
patients showed significantly higher rates of cigarette
smoking and a positive family history of coronary artery
disease (CAD), whereas diabetes mellitus and
hypertension were more prevalent among older patients,
in agreement with earlier reports.!*®**! Smoking emerged
as the most important modifiable risk factor among
young patients in the current study, with a statistically
significant association (p = 0.008). This finding aligns
closely with other studies reporting smoking prevalence
rates as high as 90-92% among young patients with
CAD.”? Additionally, approximately 40% of young
patients in this study reported a first-degree relative with
premature atherosclerosis, reinforcing the role of familial
and genetic predisposition in early-onset CAD.!

Diabetes mellitus, although more common in older
patients, remains an important contributor to coronary
risk in younger populations. Recent epidemiological data
indicate an increasing prevalence of metabolic syndrome,
insulin resistance, impaired fasting glucose, and impaired
glucose tolerance at younger ages.”**! Even modest
degrees of hyperglycemia have been associated with
endothelial dysfunction, enhanced platelet aggregation,
and a procoagulant state, mediated through reduced nitric
oxide bioavailability and alterations in fibrinogen and
coagulation factor activity.?*! Acute hyperglycemia also
stimulates inflammatory mediators, cytokines, and
adhesion molecules such as ICAM-1, all of which play
key roles in the pathogenesis of atherosclerosis.!”)
Psychosocial factors may further contribute to the burden
of CAD in young adults. Emotional stress, hostility, and
aggressive behavioral traits have been linked to
subclinical and overt coronary disease. Data from the
CARDIA study demonstrated a direct association
between hostility scores and coronary artery
calcification, suggesting a potential mechanistic link
between stress-related factors and atherosclerosis.[*!
Acute physical or emotional stress may increase shear
forces on coronary plaques, precipitating plague rupture
and subsequent AMI. Young patients with single-vessel
disease often benefit markedly from revascularization,
whereas those with multivessel disease, diabetes, and
hyperlipidemia tend to have poorer long-term
outcomes.”” Radiation-induced coronary artery disease
represents another recognized but less common cause of
AMI in younger patients. Mediastinal radiotherapy can
lead to progressive vascular injury and myocardial
ischemia.l”®*! Although no patient in the present study
reported therapeutic radiation exposure, incidental or
environmental radiation exposure cannot be entirely
excluded, particularly in regions affected by prolonged
conflict. Overall, epidemiological evidence confirms that
cardiovascular risk factors exert additive effects on
morbidity and mortality.®***! While environmental and
lifestyle factors play a major role, genetic susceptibility
appears particularly relevant in young patients,
potentially influencing multiple pathways involved in
atherogenesis.E” Understanding the interplay between
these factors is essential for early prevention strategies
and risk reduction in younger populations.

CONCLUSION

The incidence of myocardial infarction in young patients
is not an uncommon presentation. In this study the
incidence of myocardial infarction in males more than
females. Smoking and positive family history are the
main risk factors of AMI in young patients.

REFERENCES

1. Thygesen K, Alpert JS, White HD; Joint
ESC/ACCF/AHA/WHF Task Force for the
Redefinition of Myocardial Infarction. Myocardial
infarction redefined: a consensus document of the

www.wijahr.com | Volume 10, Issue 2, 2026 |

I1SO 9001:2015 Certified Journal | 87



Hussen et al.

World Journal of Advance Healthcare Research

10.

11.

12.

13.

14.

Joint European Society of Cardiology/American
College of Cardiology Committee for the
redefinition of myocardial infarction. J Am Coll
Cardiol, 2000; 36(3): 959-969.

Thygesen K, Alpert JS, White HD. Universal
definition of myocardial infarction. Eur Heart J.,
2007; 28(20): 2525-2538.

Cotran RS, Kumar V, Robbins SL. Robbins
Pathologic Basis of Disease. 5th ed. Philadelphia:
WB Saunders, 1994,

Rubin E, Farber JL. Essential Pathology. 2nd ed.
Philadelphia: JB Lippincott, 1995.

Moe KT, Wong P. Current trends in diagnostic
biomarkers of acute coronary syndrome. Ann Acad
Med Singap, 2010; 39(3): 210-215.

Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults.
Executive summary of the Third Report of the
National Cholesterol Education Program (NCEP)
Adult Treatment Panel 11l. JAMA., 2001; 285(19):
2486-2497.

Chobanian AV, Bakris GL, Black HR, et al. The
Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure. JAMA, 2003; 289(19):
2560-2572.

Loscalzo J, Fauci AS, Braunwald E, Kasper DL,
Hauser SL, Longo DL, Jameson JL. Harrison’s
Principles of Internal Medicine. 17th ed. New York:
McGraw-Hill, 2008.

Fullhaas JU, Rickenbacher P, Pfisterer M, Ritz R.
Long-term prognosis of young patients after
myocardial infarction in the thrombolytic era. Clin
Cardiol, 1997; 20(12): 993-998.

Casella G, Savonitto S, Chiarella F, Gonzini L, Di
Chiara A, Bolognese L, De Servi S, Greco C,
Zonzin P, Coccolini S, Maggioni AP, Boccanelli A;
BLITZ-1 Study Investigators. Clinical
characteristics and outcome of diabetic patients with
acute myocardial infarction. Data from the BLITZ-1
study. Ital Heart J., May 2005; 6(5): 374-83. PMID:
159344009.

Choudhury L, Marsh JD. Myocardial infarction in
young patients. Am J Med., 1999; 107(3): 254-261.
Friedlander Y, Arbogast P, Schwartz SM,
Marcovina SM, et al. Family history as a risk factor
for early-onset myocardial infarction in young
women. Atherosclerosis, 2001; 156(1): 201-207.
Incalcaterra E, Hoffmann E, Averna MR, Caimi G.
Genetic risk factors in myocardial infarction at
young age. Minerva Cardioangiol, 2004; 52(4):
287-312.

Moussa ID, Klein LW, Shah B, Mehran R, Mack
MJ, Brilakis ES, Reilly JP, Zoghbi G, Holper E,
Stone GW; Society for Cardiovascular Angiography
and Interventions. Consideration of a new definition
of clinically relevant myocardial infarction after
coronary revascularization: an expert consensus
document from the Society for Cardiovascular
Angiography and Interventions (SCAI). Catheter

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Cardiovasc Interv, Jan. 1, 2014; 83(1): 27-36. doi:
10.1002/ccd.25135. Epub 2013 Oct 16. PMID:
23894025.

Egred M, Viswanathan G, Davis GK. Myocardial
infarction in young adults. Postgrad Med J., 2005;
81(962): 741-745.

Bayer AJ, Chadha JS, Farag RR, Pathy MS.
Changing presentation of myocardial infarction with
increasing old age. J Am Geriatr Soc., 1986; 34(4):
263-266.

Tinker GM. Clinical presentation of myocardial
infarction in the elderly. Age Ageing, 1981; 10(4):
237-240.

Moccetti T, Malacrida R, Pasotti E, et al
Epidemiologic variables and outcome of young
patients with acute myocardial infarction: results
from the GISSI-2 study. Arch Intern Med., 1997;
157(8): 865-869.

Imazio M, Bobbio M, Bergerone S, et al. Clinical
and epidemiological myocardial infarction in Italy:
the GISSI experience. G Ital Cardiol, 1998; 28(5):
505-512.

Zimmerman FH, Cameron A, Fisher LD, Ng G.
Myocardial infarction in young adults: angiographic
characterization, risk factors, and prognosis. J Am
Coll Cardiol, 1995; 26(3): 654—661.

Chen L, Chester M, Kaski JC. Clinical factors and
angiographic features associated with premature

coronary artery disease. Chest, 1995; 108(2):
364-369.

Coutinho M, Gerstein HC, Wang Y, Yusuf S. The
relationship  between glucose and incident

cardiovascular events: a meta-regression analysis of
published data from 20 studies of 95,783 individuals
followed for 12.4 years. Diabetes Care., 1999; 22(2):
233-240.

Peterson JL, McGuire DK. Impaired glucose
tolerance and impaired fasting glucose: diagnosis,
clinical implications and management. Diabetes
Vasc Dis Res., 2005; 2(1): 9-15.

Sudic D, Razmara M, Forslund M, Ji Q, Hjemdahl
P, Li N. High glucose levels enhance platelet
activation: involvement of multiple mechanisms. Br
J Haematol, 2006; 133(3): 315-322.

Marfella R, Esposito K, Giunta R, Coppola G, De
Angelis L, Farzati B, et al. Circulating adhesion
molecules in humans: role of hyperglycemia and
hyperinsulinemia. ~ Circulation, 2000; 101(19):
2247-2251.

Iribarren C, Sidney S, Bild DE, Liu K, Markovitz
JH, Roseman JM, et al. Association of hostility with
coronary artery calcification in young adults: the
CARDIA study. JAMA, 2000; 283(19): 2546-2551.
Fournier JA, Sanchez A, Quero J, Fernandez-
Cortacero JA, Gonzalez-Barrero A. Myocardial
infarction in men under 40 years of age: a
prospective  clinical-angiographic ~ study. Clin
Cardiol, 1996; 19(8): 631-636.

Virmani R, Farb A, Carter AJ, Jones RM.
Comparative pathology: radiation-induced coronary

www.wjahr.com

| Volume 10, Issue 2, 2026

ISO 9001:2015 Certified Journal

| 88



Hussen et al. World Journal of Advance Healthcare Research

artery disease in man and animals. Semin Interv
Cardiol, 1998; 3(3-4): 163-172.

29. Adams MJ, Hardenbergh PH, Constine LS,
Lipshultz SE. Radiation-associated cardiovascular
disease. Crit Rev Oncol Hematol, 2003; 45(1):
55-75.

30. Roncaglioni MC, Santoro L, D’Avanzo B, et al;
GISSI-EFRIM Investigators. Role of family history
in patients with myocardial infarction: an Italian
case-control study. Circulation, 1992; 85(6):
2065-2072.

www.wjahr.com | Volume 10, Issue 2, 2026 ISO 9001:2015 Certified Journal 89



