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ABSTRACT

Objectives: To characterize the clinical demonstration, risk factors, echocardiographic, and coronary angiographic profile of
very young individuals presenting with their first AMI at a tertiary care hospital at NICVD Karachi Sindh, Pakistan

Background: Rare cases of acute coronary syndrome (ACS) occur in relatively young persons under the age of 30. In
Pakistan, <2% of people have experienced an acute myocardial infarction (AMI). When it happens at this young age, ACS has a
substantial impact on the patient's psyche, morbidity, and increased financial burden. Single-vessel disease and non-obstructive
stenosis are considerably more common in young individuals with ACS on coronary angiography (CAG).

Materials and Methods: At the Department of Cardiology NICVD Karachi, this retrospective observational research was carried
out. Very young individuals (<30 years of age) who had their first AMI from 1% January to 30" June 2019 had their medical
records gathered and examined.

Results: 50 young patients aged <30 years old were hospitalized with their first AMI. The majority of the patients were between
the ages of 25-30 years. Patients had a mean age of 28.62 + 2.04 years, and 48 of them (96%) were men. Smoking was the
most frequent risk factor for CAD, accounting for 54% of cases in individuals under the age of 30. One patient presented with a
complete heart block and a temporary pacemaker was inserted as a lifesaving measure. STEMI (78%) was more common as
compared to NSTEMI (22%). The mean left ventricular ejection fraction was 41.4+7.6%. The single-vessel disease was the
most prevalent (60%) finding. The most common culprit vessel was the LAD artery (40%) followed by the RCA (14%). The
double-vessel disease was seen in 22% of individuals and the most common combination of vessels was LAD and RCA (14%).
Conclusion: When compared to older patients, very young individuals showed less severe CAD, which is probably because
their coronary arteries had less atherosclerosis. Smoking and dyslipidemia are the most avoidable risk factors in Pakistan's
youthful population. Primary prevention, such as public awareness campaigns about the dangers of smoking, poor eating

habits, and sedentary lifestyles, may assist to avert the emergence of cardiac issues in later life.
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INTRODUCTION

In Pakistan and throughout the world, cardiovascular disease is
one of the leading causes of death.'? In Pakistan, indications of
coronary artery disease (CAD) appear 10 years earlier than in the
western population, making them more likely to acquire the
condition.®> Among the most frequent manifestations of coronary
artery disease (CAD), acute coronary syndrome (ACS) comprises
unstable angina, ST-segment elevation myocardial infarction
(STEMI), and non-STEMI (NSTEMI).* ACS is uncommon in adults
under 30 years old. This demographic has a prevalence of <2% for
acute myocardial infarction (AMI) in Pakistan.® According to a
related study, in the <30 age range, 0.4% of patients presenting
with ACS.® When it strikes a patient so early, ACS has a big impact
on their psychologically, increases their risk of morbidity and
increases their financial burden.” Cardiovascular disease (CAD)
patients of different ages have different risk profiles, clinical factor
distributions, and patterns of arterial involvement.®® Metabolic,
genetic, and conventional causes may result in CAD occurring at a
younger age in Pakistan.'® Atherosclerosis occurring at a younger
age is an emerging problem and is due to civilization which is
changing rapidly due to unhealthy diets, stressful work conditions,
and sedentary lifestyles. Additional risk factors for CAD include
smoking, substance abuse, hypertriglyceridemia, low high- density
lipoprotein  cholesterol, high lipoprotein-a levels, coronary
vasospasm, medium vessel vasculitis, hypercoagulable states, and
metabolic syndrome. Single-vessel disease and non-obstructive
stenosis are considerably more common in young individuals with
ACS on coronary angiography (CAG).!' There is a dearth of
knowledge on the angiographical profile, risk factors, and clinical
presentation of ACS in very young people (<30 years of age) in
Sindh, Pakistan. This study aims to characterize the clinical

demonstration, risk factors, echocardiographic, and coronary
angiographic profile of very young individuals presenting with their
first AMI at a tertiary care hospital at NICVD Karachi Sindh,
Pakistan.

MATERIALS AND METHODS

The Department of Cardiology at NICVD Karachi carried out this
retrospective observational research. From 1% January to 30" June
2019, the medical data of very young individuals (30 years of age)
who had their first AMI were gathered and put into a Microsoft
Excel spreadsheet. Data were further analyzed with IBM SPSS
Modeler 16.0. The research was accepted by the institutional
ethical review committee.

Inclusion criteria

1 First AMI was diagnosed in very young individuals under 30
years old.

2 The fourth global classification of myocardial infarction was
used to establish the criteria for a definitive diagnosis of AMI.?

3 American Heart Association/American College of Cardiology
Foundation criteria were used to define ST-elevation myocardial
infarction (STEMI) and non-ST-elevation myocardial infarction
(NSTEMI). 1314

Exclusion criteria

1 Patients with stable angina

2 Patients who have already had coronary artery bypass graft
(CABG), percutaneous coronary intervention (PCI), or any of these
procedures

3 Patients with prior cardiomyopathies, pericardial disease, or
valvular heart disease

4 Patients with known allergies to contrast

5 Age younger than 18 years
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6 Electrolyte abnormality
7 Patient with COVID- 19 positive status.

Coronary angiographic profiles and PCI or CABG reports of
eligible patients were also recorded. When the left anterior
descending (LAD), left circumflex (LCX), right coronary artery
(RCA), or their major branches had a lesion of 270%, or when the
left main coronary artery had a luminal narrowing of 250%, the
condition was referred to as obstructive coronary artery disease.
Patients were categorized in one of the following single, double, or
triple- vessel diseases. The other lesions on angiography which
were not severe were labeled as non-obstructive CAD.

RESULTS
In the Department of Cardiology at NICVD Karachi, 50 young
patients aged <30 years old were hospitalized with their first AMI.
Patients diagnosed with ACS at a young age have a unique
demographic and risk factor profile, which is existing in Table 1.
Patients had a mean age of 28.62 + 2.04 years, and 48 of
them (96%) were men. Smoking was the most frequent risk factor
for CAD, accounting for 54% of cases in individuals under the age
of 30. 18 (36%) and 14 (28%) of patients, respectively, had
dyslipidemia and a family history of early CAD. A total of 16 (32%)
patients were alcoholic, 11 (22%) patients were overweight, 7
(14%) patients were hypertensive, and 5 (10%) patients were
diabetic. Chest discomfort was the most prevalent complaint in 45
individuals (90 %). It was followed by sweating 39 (78%),
shortness of breath 7 (14%), palpitations 5 (10%), and syncope 2
(4%). Four patients presented with cardiogenic shock and another
four patients had ventricular tachycardia. One patient presented
with a complete heart block and a temporary pacemaker was
inserted as a lifesaving measure. STEMI (78%) was more common
as compared to NSTEMI (22%). The mean left ventricular ejection
fraction was 41.4+7.6%. The clinical characteristics of very young
ACS patients are summarized in Table 2.

Table 1: Demographic and risk factors profile of coronary artery disease in
very young acute coronary syndrome patients (n=50)

Parameter n (%)
Age (years), mean + SD 28.62 + 2.04
Gender

Male [ 48 (96.0)
Female [ 24.0
Area of residence

Rural [ 27 (54.0)
Urban | 23 (46.0)
Coronary risk factors

Male 48 (96.0)
Smoking 27 (54.0)
Hypertension 7 (14.0
Dyslipidemia 18 (36.0)
Diabetes 5(10.0)
Obesity 11(22.0)
Family history of CAD 14 (28.0)
Stressful life events 5 (10.0)
Alcohol 16 (32.0)

Eleven (22%) patients underwent thrombolysis before
undergoing CAG. All of these patients were referred to our center
after thrombolysis at other hospitals without PCI capabilities. Nine
of these post-thrombolysis patients had obstructive CAD on
angiography and underwent PCI with a drug- eluting stent (DES).
One patient had a re-canalized vessel and was managed
medically. 41 (82%) patients had obstructive CAD (vessel lumen
stenosis 270%), whereas nine patients had non-obstructive CAD
(18 %). The single-vessel disease was the most common (60%)
finding. The left anterior descending (LAD) artery was the most
prevalent offending vascular (40%), followed by the right coronary
artery (RCA) (14 %). 22% of patients had the double-vessel
disease, most often affecting the left anterior descending (LAD)
and right coronary artery (RCA) (14 %). No patient with a
triple- vessel disease or left main disease was observed. Based on

the overall assessment, 41 (82%) patients underwent PCl with
DES placement, and the rest of the patients were advised medical
treatment 9 (18%). Coronary angiographic characteristics of the
patients are summarized in Table 3.

Table 2: Clinical characteristics of coronary artery disease in very young
acute coronary syndrome patients (n=50)

Parameter [ n (%)
Clinical presentation

Chest pain 45 (90.0)
Shortness of breath 7 (14.0)
Sweating 39 (78.0)
Palpitation 5 (10.0)
Syncope 2(4.0
Complications

Cardiogenic shock 4 (8.0)
Ventricular tachycardia 4 (8.0)
Complete heart block 2 (4.0
ACS types

STEMI 39 (78.0)
AWMI 30 (60.0)
IWMI 9 (18.0)
NSTEMI 11 (22.0)
LVEF (%), mean + SD 41.447.6

Table 3: Coronary angiography profile and revascularization pattern of
coronary artery disease in very young acute coronary syndrome patients
(n=50)

Parameter n (%)
Obstructive Coronary artery disease 41 (82.0)
Single-vessel disease 30 (60.0)
LAD 20 (40.0)
LCX 2 (4.0)
RCA 7 (14.0)
Double-vessel disease 11 (22.0)
LAD and RCA 7 (14.0)
LAD and LCX 5 (10.0)
RCA and LCX 0
Triple-vessel disease 0

Left main disease 0
Non-obstructive CAD 9 (18.0)
Treatment

Percutaneous coronary intervention I 41 (82.0)
Medical treatment [ 9(18.0

DISCUSSION
ACS is a life-threatening condition caused by atherosclerosis
leading to acute narrowing of the coronary artery and followed by
rupture of an unstable plaque with thrombosis. Diabetes mellitus,
hypertension, smoking, family history of CAD, and lipid
abnormalities are prominent risk factors in the development of
early atherosclerosis. The clinical exhibition, risk factors,
echocardiographic findings, and CAG profile in very young people
(=30 years of age) presenting with their first AMI are all identified
by this study. The mean age of patients with ACS was 28.62 +
2.04 years and 54.5% of patients were from rural backgrounds. In
the present study, male predominance (95.4%) was observed,
which is similar to other studies.>>¢ Male predominance has been
attributed to the preventive effects of estrogen in reducing
atherosclerosis in women and the fact that smoking is far more
prevalent in men.® Out of, 50 very young adult patients aged <30
years were admitted with their first AMI. This prevalence of 1.59%
of AMI in very young adults in our study is similar to the study
published by Deshmukh et al. in 2019.°

In our study, risk factors for CAD were males (96%),
smokers (54%), dyslipidemia (36%), consumption of alcohol
(32%), family history of premature CAD (28%), obesity (22%),
hypertension (14%), diabetes (10%), and stressful life events
(10%). Cigarette smoking was found to be the main risk factor
(54%) for the occurrence of coronary events in very young
patients. It is one of the important causes of endothelial
dysfunction. The INTERHEART study also showed smoking as a
more significant risk factor in the younger men population as
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compared to women.” Many other studies have also shown that
smoking is a major risk factor for AMI in young patients.>616:18
Smoking cessation should be encouraged as primary prevention to
reduce the burden of CAD in the younger population as it can
result in vasoconstriction, promotes atherosclerosis, and
consequently creates a thrombotic milieu in the vessel.®
Dyslipidemia was present in 36.3% of this study. According to
several research done on young ACS patients, dyslipidemia can
range from 21.2% to 51.2%.5° These studies indicate that lifestyle
(sedentary) factors and lipid metabolism abnormalities may be
significant factors in the onset of CAD in young individuals. An
additional significant risk factor for ACS in younger individuals is a
family history of early CAD. In our analysis, 28% of patients had a
family history of early CAD, compared to 9.8% to 46.8% in other
studies.>® Obesity is a risk factor that is indirectly linked to ACS.
22% of patients were obese in our study as compared to 39.1% in
the study by Sinha et al.® Diabetes mellitus, hypertension, and
stress are significant risk factors for CAD. In our study, two
patients had diabetes mellitus, and three had hypertension. The
diabetes mellitus prevalence was 2.4%-17.2% in other studies and
the hypertension prevalence was 12.2%-20.5% in other studies.>®
Stressful life events may lead to plaque rupture resulting in ACS.
The frequency of stressful life events was low (10%) in the studied
population. The prevalence of stressful life events was much
higher (29.6%) in the study by Sinha et al.> The most prevalent
signs and symptoms leading to hospitalization were chest pain
(90%), sweating (78%), and is similar to the study by Sinha et al.’®
STEMI was the most common presentation (78%) as compared to
NSTEMI (22%). Anterior wall myocardial infarction (60 %) was the
most prevalent STEMI in this research which was consistent with
other studies in young patients.>*> Mean left ventricular ejection
fraction in this study was found to be 41.4+7.6%. In this study,
obstructive CAD was found in 82% of young patients. Other
studies have reported a similar prevalence rate.>'# However,
some studies have reported lower rates of obstructive CAD.51820
Non-obstructive CAD was seen in 18% of the patients in our study.
In this study, the single- vessel disease was the most common
(60%) finding and this predominance was similar to the other
studies on young patients with ACS.51516181921 | oy prevalence of
double- vessel disease suggests that extensive coronary
involvement is not a common finding in young adults presenting
with ACS. In the single- vessel disease group, LAD involvement
was the most common infarct- related artery (40%), whereas RCA
was involved in 14% and LCX in 4%. The findings are similar to
other studies where LAD was the most common.5151819.21.20
Another study showed that younger patients with ACS had more
frequency of normal or minimal lesion coronary anatomy as
compared with older patients with ACS.?? Based on the overall
assessment, 41 (82%) patients underwent PCl with DES
placement, and the rest of the patients were advised medical
treatment 9 (18%) in this study. Very young adults suffer from a
lack of awareness and poorer control of risk factors due to various
socio-economic factors in our society.

Limitations: Small number of patients in this study is its main
limitation. Furthermore, there was a lack of intracoronary imaging
in our study. There was no follow- up of patients and as there was
no control group, the statistical significance of each risk factor
could not be analyzed

CONCLUSION

When compared to older patients, very young individuals showed
less severe CAD, which is probably because their coronary
arteries had less atherosclerosis. Among the youngest members of
our population, smoking and dyslipidemia are the most important
risk factors that may be altered. Education on the risks of smoking,
poor nutrition, and a sedentary lifestyle during formative years can
have a preventative influence on cardiovascular disease later in
life. This will result in decreasing the burden from the already thinly
stretched healthcare system in our country.
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