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Abstract

Introduction: Myocardial infarction (MI) is a leading cause of mortality worldwide, affecting millions of people annually.
MI can be categorized as ST-segment elevation MI (STEMI) or non-ST-segment elevation Ml (NSTEMI). Reduced coronary
blood flow due to factors such as atherosclerotic plaque rupture and thrombosis leads to MI.

Aims and Objectives: To determine the risk factors and evaluate the clinical features in patients with Myocardial Infarction.
Method: This prospective study included 178 patients from March 2021 to February 2022, who visited the Department of
Medicine OPD & IPD & also collaborated with Biochemistry. Biomarkers of Myocardial Infarction (MI) were examined
alongside clinical features, following the diagnostic criteria set by the World Health Organization. The patients were divided
into two groups: the MI group and the control group. Laboratory parameters such as blood sugar, lipid profile , hsCRP, IL-
6, and plasma fibrinogen, were statistically analyzed to assess the association between these variables and the risk of MI.
Inclusion criteria involved patients with chest pain and M1 features, diagnosed by experienced cardiologists, while exclusion
criteria included non-cooperation, chronic conditions, and failure to follow the study protocol.

Results: Total number of (n=178) participants (males=65; mean age of 65years, females=24, mean age of 58 years) at 95%
Cl were considered in this study, out of these, 89 individuals were expected to have risk of myocardial infarction (especially
observed in case groups), and remaining 89 individuals were considered as control groups, all were included as, study
subjects. The case group exhibited elevated risk factors associated with cardiovascular health issues and higher levels of
inflammation, indicating their potential contribution to the specific condition studied.

Conclusion: The study has concluded that there are several parameters which significantly correlated with occurrence of Ml.

Keywords: Myocardial Infarction, Risk Factors, Clinical Features, Smoking, Cardiovascular disease.

Introduction

Myocardial necrosis brought on by cardiac ischemia is known as myocardial infarction (MI). The most prevalent cause of
mortality worldwide is M, a cardiovascular illness. About every 40 seconds, someone is creating Ml in the USA. Each year,
it is predicted that 200 000 Americans will experience a recurring MI event and 605 000 Americans will experience a new
acute MI. For managing the condition of patients with MI, numerous cutting-edge strategies, including thrombolytic therapy
& interventional therapy, have been developed [1,2]. However, Ml is still a significant issue in the world. Gene susceptibility

& non-genetic. The main risk factors for Ml include elements like high blood pressure. Contrary to certain other studies,
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cigarettes have not been substantially connected to MI development or outcome. In M patients, high levels of aerobic activity
(PA) have been observed to reduce the risk of a 1-year readmission for illnesses other than cardiovascular disease. Although
a different study did not find a connection involving PA and the likelihood of acute coronary artery disease, PA continues to
be a factor in preventing MI from happening. The prevalence of earlier coronary artery disease in the family has a major
impact on the likelihood of Ml [3,4].

An illness, which impacts nearly to three million people globally, kills over a million Americans per year. ST-segment
enlargement MI (STEMI) and non-ST-segment augmentation MI (NSTEMI) are the two different kinds of abrupt coronary
artery disease. NSTEMI and unstable angina are comparable. Cardiovascular symptoms, however, remain same [5]. Due to
a shortage of oxygen, the heart muscle suffers chronic damage in coronary artery disease. A Ml can affect the evaluation of
s and systolic function, increasing someone's likelihood of developing arrhythmias [6]. A myocardial infarction can result in
a number of significant adverse effects. Both blood flow restoration and heart resuscitation are critical. The prognosis is
improved by early intervention [7].

A Ml is identified once two of the ensuing conditions are satisfied [8]

1. Ischemic stroke symptoms

2. A modern ST or left package blocked branch (LBBB)

3. There are unusual type of peaks shown in the ECG.

4. A pictured analysis identifies a brand-new regional wall motion anomaly.

5. intracoronary thrombus discovered during an autopsy or an angiography

Reduced coronary blood flow causes acute myocardial infarction. Because there's not enough oxygen to fulfil the demand,
heart ischemia occurs. Numerous factors may contribute to decreased coronary blood flow [9,10]. Traditional atherosclerotic
plaque rupture and thrombosis result in acutely reduced coronary blood flow. Ventricular artery embolism, myocardial
imaging, arterial a condition known as and cocaine-induced ischemia are additional causes of reduced oxygenation. A sign
of myocardial ischemia is the occurrence of a coronary bursting, that is particular to 2.9% of patients [11,12]. Inescapable
risk elements: Sex, Age, Family Background, baldness on the male pattern. [13].

Risk factors that are adaptable: Nicotine, lipid issues, sweet diabetes, sugary hypertension, issues, existence of peripheral
vascular disease, high homocysteine levels [13]. Trauma Vasculitis, use of cocaine, Anomalous coronary arteries,
cardiovascular artery emboli, the aorta is torn, the heart is under too much stress (hyperthyroidism, anaemia) [13]. The
occlusion of atherosclerotic plaque is the primary factor in 70% of fatal outcomes among individuals with acute myocardial
infarction. Acute myocardial infarction is mostly brought on by atherosclerosis, therefore disease prevention usually entails
reducing risk factors for the disease[14,15]. Modifiable risk factors account for ninety per cent of heart attacks in men and
94% of cardiac infarctions in women. Risk factors that can be changed include tobacco use, physical activity, obesity, and

elevated fat on the other hand, are risk factors for arteries that cannot be altered [16].

Platelet aggregation, thrombus formation, and a cycle of inflammation involving monocytes and macrophages. As a result,
the coronary artery receives less oxygen, which reduces the myocardium's oxygenation. Endocardial loss (cell mortality) or
myocardial infarction occur when the mitochondria fail to make ATP [17,18]. With a few minor exceptions brought on by
genetic variability, the geographical arrangements of blood vessels are distinct and diagnostic. For instance, the septum of
the interventricular cavity, hind wall, and ventricular apex all receive blood flow from the left early descending coronary

artery [19,20]. The inferolateral wall receives blood from the left circumflex vein. The right ventricle receives blood from
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the coronary artery. Either the dominant side coronary artery or the left circumflex flow supplies blood to the inferior wall
[21].

Research design

This prospective study included 178 patients from March 2021 to February 2022, patients visited the Department of Medicine
in the OPD, IPD & Emergency also collaborated with Department of Biochemistry. The patients were examined for
biomarkers of Myocardial Infarction along with their clinical features. The diagnosis of MI was made by applying criteria
set by World Health Organization [10,12]. The diagnosis of MI was confirmed by two experienced cardiologists
independently. The patients were divided into2 groups, namely, the MI group and Control group. The patients with diagnosed
MI were considered in the MI group while those who did not have MI, were taken as control. The laboratory parameters like
blood sugar, lipid profile , hsCRP, IL-6, and plasma fibrinogen were statistically analyzed between the two groups to associate
the risk of MI with each variable. Weare divided two group pf this study, (i) Myocardial Infarction (Case), Non-MI group
(Control).

Inclusion criteria:

» Patients more than 55 years of age, electrocardiogram (ECG) findings and biochemical markers: Suggestive of acute
myocardial infarction

» Elevated level of creatine kinase-MB and Trop T

» Chest pain lasting 24 hours, suggestive of myocardial ischemia of accelerated pattern, or a prolonged one (>20 minutes),
or with recurrent episodes at rest, or at minimal excretion, in addition to at least one of the following:

% (a) New or presumed ECG changes (any of the following three characteristics): ST-segment depression > 0.5
mm, transient ST-segment elevation (< 20 minutes) > 1 mm, T-wave inversion > 3 mm in two or more
contiguous leads;

< Development of pathological Q waves in the ECG

% (b) Raised levels of cardiac markers (CK > 2X the upper limit of normal).

Exclusion criteria:

» Known causes of elevated uric acid level (chronic kidney disease, gout, hematological malighancy, and hypothyroidism).

» Patients on drugs which increase serum uric acid e.g. salicylates (2gm/dl, hydrochlorothiazide, pyrazinamide).

»  Chronic alcoholics.

» Acute phase of impaired subject of obesity (body mass index > 30) was excluded. In addition, patients receiving
medications affecting lipid metabolism, such as lipid lowering drugs, beta-blockers, oral contraceptives, estrogen,
thyroxin and vitamin E was also excluded.

» Present or past aspirin, statins or hormone replacement therapy, autoimmune diseases and malignancies smokers,
Subjects with any chronic diseases or acute infections, antioxidant vitamin supplements, hepatic disease etc.

» Renal dysfunction, Myocarditis, Rhabdomyolysis, Cardiomyopathy, Cardiac Surgery, Stroke, etc.
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Statistical Analysis

The study used SPSS 22 for effective statistical analysis. The continuous data were expressed as Mean+SD while discrete
data were expressed as frequency and its respective percentage. The study employed ANOVA to associate the occurrence of
MI with each variable. The level of significance was considered to be p<0.05. The tested parameters were considered

significant when critical, P >0.01level was set up, for a 95% CI.
Ethical Approval

The study process has been explained clearly to each patient and the authors obtained written consent from each patient. The

study was approved by the Ethical Committee of the concerned hospital before the collection of data.

Results

The current study discusses lipid and biochemical marker features using a case-control design. In total, 178 individuals
(n=178) participated in the study (males=65; mean age of 65 years; females=24; mean age of 58 years at 95% Cl); 89 of these
were expected to have a myocardial infarction (cases), and the remaining 89 were healthy individuals (controls), study
subjects. In Table 1, a case-control population study is summarized. Men and women were both included in the research
population, and while addressing the incidence of coronary heart disease (CHD), it was discovered that the age groups of all

the patients were very comparable during the 5-year study period.

Table 1:Baseline variables in this case control study.

Characteristics Case (n=89) Control (n=89) Odds ratio (95%) CI P value
Age
<35 5 3 Reference
35-40 14 16 0.71(0.1-3.3) 0.73
41-45 26 21 0.66 (0.1-3) 0.71
>45 44 49 0.52 (0.11-2.3) 0.47
MeanzSD 44.2+4.96 45.32+4.16 - 0.07
Gender
Male 65 57 Reference
Female 24 36 0.5(0.3-0.99) 0.06
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Diabetes
No 58 (52.7%) 110 (100%) NA <0.001*
Yes 52 (47.3%) 0 (0%)

Alcohol consumption
No 32 (29.1%) 107 (97.3%) 86.9 (25.7-294.2) <0.001*
Yes 78 (71.1%) 03 (2.7%)
Tobacco consumption

No 35 (31.8%) 107 (97.3%) 76.4 (22.6-257) <0.001*
Yes 75 (68.2%) 03 (2.7%)

Smoking
No 18 (16.4%) 107 (97.3%) 182.3 (52-638) <0.001*
Yes 92 (83.6%) 03 (2.7%)

Physical activity

No 99 (90%) 84 0.34 (0.16-0.76) 0.012*
Yes 11 (10%) 26

STEMI
No 80 (72.7%) 110 (100%) NA <0.001*
Yes 30 (27.3%) 0 (0%)

NSTEMI
No 98 (89.1%) 0 (0%) NA <0.001*
Yes 12 (10.9%) 0 (0%)

Table 1: Baseline and principal characteristics of cases and controls:

The baseline characteristics of selected case and control groups are summarized in Table 1. The mean

age (x SD) of cases and controls are 44 + 4.9 years and 45.32 + 4.16 years. Comparing the mean age of

the two groups, Univariate binary logistic regression analysis showed similar (p>0.05) age between the

two groups i.e. did not differ significantly. In other words, subjects of two groups were age matched.

Further, gender was also found similar (p>0.05) between the two groups i.e. also not differed

significantly.
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Table 2: Clinical Characteristics of the study subjects
Considered Risk
Group N Mean £Std. Deviation Std. Error p-Value
factors Mean
BSF (mg/dl) Case 89 170.31+40.22 3.92539
<0.001*
Control 89 84.35+ 12.83 1.25298
TC (mg/dl) Case 89 208.34+62.20 6.07057
<0.001*
Control 89 155.79+42.92 4.18934
TG (mg/dl) Case 89 166.09+46.94 458143
<0.001*
Control 89 108.38+ 34.61 3.37779
HDL (mg/dl) Case 89 40.40+4.47 43687
<0.001*
Control 89 82.61+21.38 2.08717
LDL (mg/dl) Case 89 134.72+58.28 5.68851
<0.001*
Control 89 51.50+29.96 2.92434
VLDL (mg/dl) Case 89 33.21+9.38 91629
<0.001*
Control 89 21.67+6.92 67556
TG/HDL-c Case 89 4.17+1.33 13071
*
Control 89 1.33+.35 03462 <0.001
TC/HDL-c Case 89 5.32+1.60 .15680
*
Control a9 1.92.44 04388 <0.001
hsCRP (mg/l) Case 89 4,57+1.48 .14488
*
Control 29 48+.21 02140 <0.001
IL-6 (pg/ml) Case 89 36.37+23.63 2.30690
<0.001*
Control 89 8.08+3.26 .31884
Plasma Fibrinogen Case 89 25.85+25.90 2.52773
<0.001*
(ng/ml) Control 89 4.80+1.71 .16780
BMI (kg/m?) Case 89 26.99+3.13 30601
*
Control 89 24.44+3.96 38711 <0.001

Table 2 presents the clinical characteristics of the study subjects, comparing various risk factors between the case group and
the control group. The case group represents individuals with a specific condition or disease, while the control group consists
of individuals without that condition. The table provides information on different risk factors such as blood sugar fasting
(BSF), total cholesterol (TC), triglycerides (TG), high-density lipoprotein (HDL), low-density lipoprotein (LDL), very low-
density lipoprotein (VLDL), TG/HDL-c ratio, TC/HDL-c ratio, high-sensitivity C-reactive protein (hsCRP), interleukin-6
(IL-6), plasma fibrinogen, and body mass index (BMI).

Analyzing the data, it is evident that significant differences exist between the case and control groups for all risk factors listed
(p < 0.05). In the case group, compared to the control group, several patterns emerge. First, individuals in the case group

exhibit higher levels of risk factors associated with cardiovascular health issues. The mean values for BSF (170.31+40.22
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mg/dl), TC (208.34+62.20 mg/dl), TG (166.09+46.94 mg/dl), LDL (134.72+58.28 mg/dl), and VLDL (33.21+9.38 mg/dl)
are all significantly elevated compared to the control group. Conversely, the case group demonstrates lower levels of HDL

(40.40+4.47 mg/dl), indicating reduced protective effects against cardiovascular diseases.

Furthermore, the ratios of TG/HDL-c (4.17£1.33) and TC/HDL-c (5.32+1.60) in the case group are considerably higher than
in the control group. These ratios serve as indicators of cardiovascular risk, with elevated values suggesting an unfavorable
lipid profile. Additionally, the case group exhibits higher levels of inflammatory markers, including hsCRP (4.57+1.48 mg/l),
IL-6 (36.37+23.63 pg/ml), and plasma fibrinogen (25.85+25.90 ng/ml), compared to the control group. Such elevated levels
of inflammation may contribute to the development and progression of the underlying condition.

Lastly, the case group has a higher mean BMI (26.99+3.13 kg/m?2) compared to the control group (24.44+3.96 kg/m?2). This
finding suggests that individuals with the specific condition studied tend to have a higher body mass index, which is associated
with increased health risks such as metabolic disorders and cardiovascular complications. The results demonstratesignificant
differences in various clinical characteristics between the case and control groups. These differences highlight thepotential

role of the listed risk factors in the development or progression of the specific condition under investigation.

Discussion
A cross-sectional, retrospective investigation was carried out over a 7-year period to describe the risk variables & clinical

presentation for individuals under the age of 40 who report to the emergency department (ED) at a local hospital with an
acute coronary artery disease (MI). The World Health Organization criteria (chest discomfort, ECG alterations, and serum
enzyme increases) were met by 219 consecutive patients of first Ml who were admitted in one of five collaborating hospitals.
Tobacco use was the biggest risk factor, and it was followed by familial history of hypertension, and hyperlipidemia. In the
ED, 183 patients reported ECG results showing myocardial ischemia, damage, or infarction. The inferior wall was the most
typical anatomical location associated with MI. The distribution and prevalence of acute Ml in young people were described
in this study as follows: Smoking became the primary risk factor for coronary disease, atherosclerosis remained the main
cause, the single-vessel disease frequently caused inferior wall infarction on angiography, the complication rate had been
comparable for older populations, but in-hospital mortality amounted to just 1.9% [22].

India is currently in the fourth decade of epidemiological changes, and cardiovascular disease is the primary cause of deaths.
This research work’s goal was to evaluate the dangers, medical manifestation, and disease profile, including type and spread,
as well as inside prognosis of youth who are having an age less than 30 years having their initial AMI disorder. From March
2013 and February 2015, 1,116 individuals suffering from elevated ST-segment elevation due to transient coronary artery
disease (STEMI) received cardiac surgery by the LPS Institute of Cardiac in Kanpur, the state of Uttar Pradesh, India. Males
were the most typical AMI gender among very young adults. The most prevalent risk factor was smoking. The most frequent
presentation was AWMI due to LAD artery involvement. The median time to onset of symptoms is 17 hours. Comparing
with the West side people, that has sooner onset, later presentation, more severe, diffuse disease, and worse morbidity, but it
also has better in-hospital mortality [23].

The goal of the study was to compare elderly patients (those who were 75 years or older) with patients who are younger
(those who were less than 75 years old) in terms of medical profiles and treatment changes. At the specialised Clinic in
Radom, Poland, the Cardiology Ward treated 80 patients in succession with a heart attack (MI) in 2005. Analysis has
previously been done. Forty individuals below the age of 75 made up the patient group Il surveillance group (aged 42—67;
mean 60 years), whereas Forty individuals 75 years of age or older made up the group I study population (aged 75-95; mean
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81 years). Our findings confirm the disparities in the clinical profile of Ml among seniors that have been previously described.

All senior patients should be regarded of to have a greater chance of dying away and acquiring complications [24].

To research the clinical characteristics and hospital outcomes of young Singaporean people with acute myocardial infarction
(AMI). At our facility, 333 consecutive patients under the age of 45 who had been diagnosed with AMI between January
2005 and September 2010 received the diagnosis. Given that Singapore is a multiethnic culture, we also examined whether
there are any clinical feature differences between three of its dominant ethnic groups, Malay, Chinese, and Indian. Clinical
information on demographics, presenting symptoms, blood work, angiographic results, and in-hospital medical results was
gathered retrospectively. Male preponderance, high smoking prevalence, and obesity are characteristics of Singapore's young
AMI patients. Clinical outcomes while in the hospital are generally positive. Indians had the highest risk of having early AMI

of the three ethnic groups [25].

Acute myocardial infarction (AMI) in young people differs from that in older patients in several ways. With regard to risk
factors, presenting symptoms, characteristics of myocardial angiographic (CAG) or echocardiographic outcomes,
complications, and in-hospital mortality, the current study aimed at contrasting young patients with AMI in a referral teaching
cardiac centre to older patients. A descriptive-analytic analysis included 100 individuals with anatomical evidence of AMI
that were under 35 and Hundred individuals who were over 35. Between January 2000 & September 2009, the differences
between the two groups' risk variables, clinical traits, and CAG and echocardiographic data were analyzed. The greatest risk
factor for AMI in adults under the age of 35—who usually have less stenosis of the coronary arteries than elderly patients—
is a positive family history, not smoking or dyslipidemia. The young adult population in Ml has a higher prevalence of

alcoholism is a social habit. With identical mortality, young individuals appear to have reduced morbidity [26].

Conclusion

This study concludes that high levels of Interleukin-6 and plasma fibrinogen are more significant risk factors for coronary
artery blockage or cardiac heart disease than high sensitivity C-reactive protein. The case and control groups are distinguished
using the lipid profiles and markers for lipids. These indicators are crucial for identifying relationships between the lipid and
non-lipid profile markers, such as age, smoking, alcohol use, tobacco use, body mass index and cholesterol, triglyceride levels
that cause dyslipidemia, diabetes, and arterial hypertension conditions, especially in case groups, and no discernible
relationship between physical activity and these associations was found. Body mass index (BMI), which was not statistically
linked with hsCRP in the case group, was substantially covariate with it at the P =0.01 level, it was strongly associated at a
level with hsCRP in the case group but not in the control group. However, the study's findings revealed that the case group's
cholesterol, LDL cholesterol, and triglycerides were considerably greater than those in the control group, while the case
group's HDL cholesterol was lower. According to the current study, male case group members were shown to be at greater

risk than female case group members.
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