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Background: Changes in lifestyle with increased sedentary lifestyle are associated with
its consequences such as obesity, metabolic syndrome, hypertension, diabetes, and
eventually myocardial infarction (MI). Coronary artery diseases (CADs) although have
been commonly seen in elderly individuals it's now being increasingly recognized in a
relatively younger age group (<45 years). The present study was aimed at analyzing risk
factors and clinical presentation of Ml in young (<45 years). Aims and Objectives: The
aims of this study were to study risk factors and clinical profile of young patients with
MI. Materials and Methods: This was a hospital-based prospective cohort study, in which
60 young patients (age <45 years) of age were included on the basis of a predefined
inclusion and exclusion criteria. A thorough history was obtained and detailed general and
cardiovascular examination was done. Electrocardiogram, basic hematological profile, and
2 D echo were done in all cases. Clinical profile, site of infarction, and severity of systolic
dysfunction were studied. P<0.05 was taken as statistically significant. Results: A total
of 60 patients were studied. Out of these 60 cases, there were 48 (80%) males and
12 (20%) females with a M: F ratio being 1:0.25. Although the mean age of female patients
(40.25 + 3.44 years) was more than male patients (38.62 +4.43 years), the difference was
not found to be statistically significant (P>0.05). Obesity, family history of CADs, smoking,
dyslipidemia, hypertension, and diabetes were common risk factors in studied cases.
Majority of the patients (81.67%) presented with typical chest pain radiating to left arm.
The atypical clinical features were seen in 11 (18.33%) patients. In most of the patients
(63.33%) there was anterior wall infarction. Inferior wall infarction and anteroseptal Ml
were seen in 12 (20%) and 10 (16.67 %) patients, respectively. Conclusion: Ml in young
patients is increasing. Majority of the risk factors associated with Ml in young patients are
modifiable risk factors. A high index of suspicion is necessary in diagnosing these patients
in time particularly in cases, where there is atypical presentation.
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INTRODUCTION

Due to rapid industrialization as well as automation of
various industrial processes, the lifestyle of individuals
residing in developed world has become largely sedentary.
This change in lifestyle is one of the important risk factors
for development of obesity, along with its consequences
such as development of metabolic syndrome, hypertension

and diabetes mellitus, and coronary artery disease (CAD).!
The pandemic of obesity and metabolic syndrome
consequently leading to complications such as CAD is
not limited to affluent and developed world but is also
spreading its tentacles in developing world and India is
expected to bear a large burden of these patients in coming
decade.? CADs although have been commonly seen in
elderly individuals it’s now being increasingly recognized
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in a relatively younger age group (<45 years).” Increasing
incidence of CAD in young individuals may have a
devastating effect not only on the health of individuals
but also families as young individuals suffering from
myocardial infarction (MI) may have to make substantial
changes in lifestyle which may have enormous financial
implications. Other than financial implications myocardial
in young individuals may have psychological issues which
are relatively less common in the eldetly individuals.*

The conventional risk factors for CAD such as smoking
obesity, dyslipidemia, hypertension, diabetes, insulin
resistance, and metabolic syndrome which predispose
elderly individuals for development of CAD are also
important risk factors even in young adults.” Other
these conventional and widely known risk factors for
development of CAD and MI the other risk factors
which are more likely in young individuals as compared to
older individuals include risk factors such use of cocaine
and recreational drugs, hypercoagulable states such as
Systemic lupus erythematosus, Factor V Leiden mutation,
and nephrotic syndrome.® Intravenous drug abuse causing
infective endocarditis may also be one of the important
causes of MI in young individuals having no other risk
factors and this aspect needs to be kept in mind while
assessing patients.” The strongest genetic factor associated
with increased risk of MI is identified on chromosome
9p21.3.* Young individuals not only may have different risk
factors but also their presentation is also strikingly different
from older individuals. While older individuals may have
a typical history of gradually worsening symptoms of
angina for years culminating finally into MI, the young
individuals having MI are more likely to present with first
episode of angina developing ML’ This is for this reason
that young individuals with no history of prior chest pain
or CAD are not diagnosed in time particularly in rural
areas. To diagnose, young individuals with no prior history
of CAD or chest pain require a high degree of suspicion.
Needless to say, not diagnosing MI in its early phase may
have catastrophic consequences for patients."

We undertook this study to analyze clinical profile and
various risk factors in young patients (<45 years of age)
presenting with MI.

Aims and objectives
The aims of this study were to study risk factors and clinical
profile of young patients with MI.

MATERIALS AND METHODS

This was a cross-sectional study conducted in the
department of internal medicine of East Point College
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of Medical Sciences, Bengaluru, India. Sixty young
patients (<45 years of age) admitted to intensive care
unit of the internal medicine department and diagnosed
with MI were included in this study on the basis of a
predefined inclusion and exclusion criteria. A written
informed consent was obtained from patients to be
part of this study. The Institutional Ethical Committee
approved study. The diagnosis of MI was done primarily
on the basis of electrocardiogram (ECG). The presence
of tall, symmetrical, peaked and widened T waves/slope
elevation of the ST segment/increased amplitude of the
R wave/changes in the terminal QRS complex for ST
segment elevated MI, and ST segment depression and
T wave inversion with positive troponin I/T for non-
ST elevation MI (NSTEMI) was taken as diagnostic of
MI for the purpose of study. A thorough history was
taken including demographic details, occupation, and
socioeconomic status of patients. Particular attention
was given to finding out the family history of CAD,
hypertension, and diabetes mellitus. The presence of risk
factors in patients such as type of lifestyle, personality,
history of smoking, obesity, hypertension, diabetes mellitus,
and hyperlipidemia was reviewed and documented. If any
risk factor was present, then the duration of presence of
such factor was determined by history. Body mass index
of all the patients was determined. History of presenting
complaints including history and duration of chest pain
was determined by history. Basic investigations such as
complete blood count, hepatic and renal function tests,
fasting and post prandial blood sugar levels, lipid profile,
and urine examination were done in all the cases. ECG and
echocardiography were also done in all cases.

A thorough general examination was done with particular
emphasis on finding out presence of peripheral stigmata of
hypercholesterolemia and atherosclerosis such as presence
of xanthomas and xanthelasmas. The presence of pedal
edema was looked for and documented if it was present.
Vitals parameters such as pulse rate, respiratory rate, and
blood pressure were recorded. A detailed cardiovascular
examination was done with a view to determine whether
heart sounds were normal. The presence of any additional
sounds such as murmurs, ejection clicks, gallop, or
pericardial friction rub was looked for.

Sample size determination

Keeping power (1-f error) at 80% and confidence interval
(1-at error) at 95%, the minimum sample size required in
each group was 50 patients; therefore, we included 60 (more
than minimum required number of cases) specimens in
this study.

The data regarding presenting complaints as well as
presence of risk factors were analyzed. Microsoft Excel
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was used to present data. For statistical analysis, SSPS
21.0 software was used. P<0.05 was taken as statistically
significant.

Inclusion criteria

The following criteria were included in the study:

1. Patients who gave informed and written consent to be
part of the study.

2. Patients below age of 45 years.

3. Confirmed cases of MI as determined by presence of
tall, symmetrical, peaked and widened T waves/slope
elevation of the ST segment/Increased amplitude of
the R wave/Changes in the terminal QRS complex for
ST segment elevated M1, and ST segment depression
and T wave inversion with positive troponin I/T for
NSTEML

Exclusion criteria

The following criteria were excluded from the study:

1. Those who refused consent.

2. Age <18 years or above 45 years.

3. Patients having comorbid cardiac conditions such as
rheumatic valvular heart disease and congenital heart
diseases.

RESULTS

A total of 60 patients were studied. Out of these 60 cases,
there were 48 (80%) males and 12 (20%) females with a
M: F ratio being 1:0.25. The analysis of the patients on the
basis of age at presentation showed that the most common
age group at the time of first presentation was between 41
and 45 years (60%) followed by 36—40 years (21.67%) and
31-35 years (13.33%). Only three patients (5%) presented
before 30 years of age. The mean age of male as well female
patients was found to be comparable with no statistically
significant difference (P=0.240) (Table 1).

The analysis of risk factors for showed that most of the
patients (81.66%) were either overweight or obese and
only 11 (18.33%) were having healthy weight. Twenty-two
(36.67%) patients were active smokers, whereas 38 (63.33%0)
patients had no history of smoking. IN 12 (20%) patients
both parents had history of CAD, whereas in 26 (43.33%)
patients, one parent had history of CAD. Serum cholesterol
was either borderline high (36.67%) or high (40%) patients.
Twenty-two (36.67%) were having type 11 diabetes, whereas
32 (53.33%) patients were hypertensive (Table 2).

The analysis of presenting complaints of the studied
cases showed that out of 60 studied cases, majority of
the patients (81.67%) presented with typical chest pain
radiating to the left arm. The atypical clinical features were

20

Age in Years Number of patients (%)
Male Female
<30 years 3 (5.00) 0
31-35 years 7 (11.67) 1(1.67)
36-40 years 11 (18.33) 2(3.33)
41-45 years 27 (45.00) 9 (15.00)
Total 48 (80.00) 12 (20.00)
Mean age (years) 38.62+4.43 40.25+3.44

P=0.240 (not significant)

Risk factor Number of patients
(%)

Body mass index

Healthy weight (18.5-24.9) 11 (18.33)

Overweight (25-29.9) 32 (53.33)

Obese (30 or above) 17 (28.33)
Smoking

Present 22 (36.67)

Absent 38 (63.33)
Family history of coronary artery disease

Father only 20 (33.33)

Mother only 6 (10.00)

Both parents 12 (20.00)

Absent 22 (36.67)
Serum cholesterol

Desirable (<200 mg %) 14 (23.33)

Borderline high (200-239%) 22 (36.67)

High (2240 mg %) 24 (40.00)
Hypertension

Present 32 (53.33)

Absent 28 (46.67)
Diabetes mellitus

Present 22 (36.67)

Absent 38 (63.33)

seen in 11 (18.33%) patients. The most common atypical
presentation was found to be heaviness of chest (6.67%),
followed by breathlessness (5%), sweating (3.33%), and
intense nausea (3.33%) (Figure 1).

The analysis of patients on the basis of site of MI
showed that in most of the patients (63.33%), there
was anterior wall infarction. Inferior wall infarction and
anteroseptal MI were seen in 12 (20%) and 10 (16.67%)
patients respectively. Assessment of the left ventricular
function showed that in 31 (51.67%) patients that there
was moderate left ventricular dysfunction, whereas mild
ventricular dysfunction was seen in 22 (36.67%) patients. In
7 (11.67%), severe systolic dysfunction was seen (Table 3).

DISCUSSION

With increasing prevalence of sedentary lifestyle with
its consequences such as obesity, metabolic syndrome,
hypertension, and diabetes mellitus occurring in young
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Risk factor Number of patients (%)

Type of myocardial infarction

Anterior wall infarction 38 (63.33)
Inferior wall infarction 12 (20.00)
Antero-septal infarction 10 (16.67)
Left ventricular dysfunction
Absent (>50%) 6 (10.00)
Mild (40-49%) 25 (41.67)
Moderate (30—-39%) 21 (35.00)
Severe (<30%) 8 (13.33)
60
50
40
30
20
10
4 3 2 2
0
Typical Chest Pain Chest Heaviness Breathlessness Sweating Nausea
W Series 1

Figure 1: Clinical presentation of studied cases

individuals, there is a considerable rise in incidence of MI at
a relatively young age (below 45 years). In our study of 60
young patients (below 45 years of age) admitted with MI,
there was a male preponderance with M: I ratio being 1:0.25.
Conti et al., conducted a study of MI in young patients."
The authors retrospectively studied 236 patients after acute
MI. The authors assessed risk factors the treatment used, the
pattern of coronary artery obstruction, left ventricular ejection
fraction, and complications. The authors reported that out of
2306 patients there were 182 males and 54 females witha M: F
ratio of 1:0.29. The other studies such as those conducted by
Sinha et al.,"* and Maas and Appelman® also reported male
preponderance in cases of Ml in young patients.

In our study, the mean age of male patients was found to be
38.6214.43 years, whereas the mean age of female patients
was found to be 40.2513.44 years. The mean age of male
as well female patients was found to be comparable with no
statistically significant difference. Shah and Jain conducted
a study to analyze clinical profile of acute MI in young
adults." For this purpose, the authors undertook a cross-
sectional prospective study in patients aged <40 years and
admitted to the hospital with a diagnosis of acute coronary
syndrome. History collection, clinical examination, ECG,
echocardiography, and laboratory investigations were
performed as a part of routine diagnosis and treatment for
all the patients. The risk factors for MI were also recorded.
Coronary angiography was performed in all patients. The
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mean age of young patients with MI in this study was
found to be 35.00£4.67 years. Similar age distribution was
also reported by the authors such as Akram et al.,”” and
Deora et al.'®

IN our study obesity, family history of CAD,
hypercholesterolemia, smoking, diabetes, and hypertension
were significant risk factors seen in young patients with
MI. Bhardwaj et al., conducted a prospective study of 124
consecutive patients presenting with AMI at <40 years of
age were studied for risk factors."” Seventy-three patients
(58.8%) were smoker, 55 were hypertensive (44.35%), ten
were diabetic (8.06%). Family history of CAD was presentin
22 (17.7%) patients. Low high-density lipoprotein was seen
in 53 patients (42.7%), and high triglycerides in 60 patients
(48.38%). Significant CAD was found in 88 (70.96%)
patients and 13 (10.48%) had normal coronaries. Single
vessel disease was seen in 57 patients, two-vessel disease in
15 patients, and three-vessel disease in eight patients. Total
125 lesions were seen and left anterior descending (LAD)
was the commonest vessel involved, with 78 lesions (62.4%).
The findings of this study were similar to our study in
respect to the risk factors for development of MI in young
adults. Similar risk factors were also reported by the authors
such as Nadeem et al.,'® and Wahrenberg et al.”

Anterior wall infarction was the most common type of
infarction in our study followed by inferior wall infarction
and anteroseptal infarction. Majority of the young patients
with MI were having either mild (41.67%) or moderate
(35%) systolic dysfunction as assessed by 2 D Echo.
Deshmukh et al., conducted a study of young patients who
presented with ML*" The study was aimed at evaluating
the clinical and angiographic profile in these patients. This
cross-sectional study included 41 patients of STEMI with
a mean age of 2712.8 years. Risk factors were male gender
(95.1%), dyslipidemia (51.2%), tobacco consumption
(48.8%), obesity (34.1%), and smoking (29.3%). Anterior
wall MI was the most common presentation (82.9%) with
obstructive CAD noted in 61% cases frequently due to
LAD coronary artery involvement (46.4%). The most
common site of involvement in this study was similar to
our study, that is, antetior wall.

Limitations of the study

Although the strongest genetic factor associated with
increased risk of MI is identified on chromosome 9p21.3,
we could not analyze this in our study.

CONCLUSION

Incidence of MI is increasing in young patients. Majority
of risk factors associated with increased susceptibility to
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MI are modifiable risk factors. A high index of suspicion is
required for the diagnosis particulatly in cases who present
with atypical presentation.
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