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Abstract 
Background: Acute myocardial infarction (AMI), commonly referred to as a 

heart attack, remains a leading cause of morbidity and mortality worldwide. 

Identifying risk factors for AMI is crucial for early prevention and 

intervention. This study aimed to investigate the association between specific 

biochemical parameters and the risk of acute myocardial infarction. Methods: 

This study employed a cohort study to investigate the association between 

specific biochemical parameters and the risk of Acute Myocardial Infarction 

(AMI). A total 87 Participants were selected from the medical records of 

patients admitted to MGM Medical College& LSK Hospital, between January 

2022 to December 2022 with confirmed cases of AMI. Results: The 

comparison of risk factors between the STEMI and Non-STEMI groups 

reveals some interesting findings. Among the studied risk factors, 

hypertension was significantly higher in the STEMI group, with 70.9% of 

STEMI patients having hypertension, compared to only 31.3% in the Non-

STEMI group (p-value=0.0003). The difference in the proportion of patients 

with diabetes between the two groups was not statistically significant (p-

value=0.086). Similarly, the proportion of patients with dyslipidemia, chronic 

smoker, and alcohol abusers did not show any significant difference between 

the two groups (p-value > 0.05). The mean CPK-MB level in the STEMI 

group was 80.21±6.22 IU/L while in the non-STEMI group, the mean CPK-

MB level was 62.14 ±5.78 IU/L The P value, which measures the statistical 

significance of the difference between the two groups, was 0.003. Similarly, 

the mean LDH level in the STEMI group was 432±23.45 IU/L while in the 

non-STEMI group, the mean LDH level was 378±11.23 IU/L The P value for 

LDH was 0.001, which indicates that the LDH levels were also significantly 

higher in the STEMI group compared to the non-STEMI group. Conclusion: 

There are various risk factors of acute myocardial infarction which should be 

taken into consideration while treating patients of AMI. The analysis of 

cardiac biomarkers has become the frontline diagnostic tools for AMI, and has 

greatly enabled the clinicians in the rapid diagnosis and prompt treatment 

planning, thereby reducing the mortality rate to a great extent. However, the 

future of cardiac biomarkers will follow the analysis of a panel of markers for 

the diagnosis and prognosis of myocardial infarction 

 
 

 

INTRODUCTION 
 

Acute myocardial infarction is one of the most 

common cause of death and one of the most 

frequent causes of hospitalization.[1,2] The 

prevalence of the disease approaches three million 

people worldwide, The incidence of MI in India is 

64.37/1000 people and the risk of death is very high 

within the first few hours of the onset of disease.[3] 

Acute myocardial infarction (AMI), commonly 

referred to as a heart attack, is a critical 

cardiovascular event characterized by the sudden 

interruption of blood flow to a portion of the heart 

muscle. This interruption typically arises from the 

occlusion of a coronary artery, often due to the 

rupture of an atherosclerotic plaque. The 

consequences of AMI can range from mild chest 

pain to severe tissue damage and even death, 

making it a significant global health concern. 

While traditional risk factors like age, gender, 

hypertension, and smoking play pivotal roles in the 

development of AMI, emerging evidence suggests 

that biochemical parameters also contribute 

significantly to the risk profile of individuals. These 

parameters include various blood biomarkers that 

reflect physiological and pathological changes 
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within the body. Understanding the association 

between these biochemical parameters and the risk 

of AMI holds potential for improved risk 

assessment, early detection, and targeted preventive 

strategies. 

Biochemical Parameters as Risk Factors: Several 

biochemical parameters have been identified as 

potential risk factors for AMI. These parameters 

encompass markers of inflammation, lipid 

metabolism, oxidative stress, and endothelial 

dysfunction, among others. Elevated levels of these 

markers may not only indicate ongoing pathological 

processes but also serve as predictors of future 

cardiovascular events. 

CRP is a marker of systemic inflammation and has 

been linked to the development and progression of 

atherosclerosis. High-sensitivity CRP (hs-CRP) 

measurements have demonstrated predictive value 

for cardiovascular events, including AMI.[4] 

Abnormalities in lipid metabolism, particularly 

elevated low-density lipoprotein cholesterol (LDL-

C) and reduced high-density lipoprotein cholesterol 

(HDL-C), are well-established risk factors for AMI. 

Additionally, the atherogenic index, represented by 

the ratio of total cholesterol to HDL-C, has been 

implicated in cardiovascular risk assessment.[5] 

Troponins are cardiac biomarkers used for 

diagnosing AMI. Elevated levels of troponins in the 

blood indicate cardiac muscle damage, even in the 

absence of clinical symptoms.[6] 

Fibrinogen is a coagulation protein that contributes 

to clot formation. Elevated fibrinogen levels are 

associated with increased thrombotic risk and have 

been linked to AMI.[7] 

Aim & Objectives 

To comprehensively assess the relationship between 

selected biochemical parameters and the risk of 

Acute Myocardial Infarction (AMI), contributing to 

improved risk stratification and early detection 

strategies. 
 

MATERIALS AND METHODS 

 

Study Design: This study employed a cohort study 

to investigate the association between specific 

biochemical parameters and the risk of Acute 

Myocardial Infarction (AMI). 

Study Participants: A total 87 Participants were 

selected from the medical records of patients 

admitted to MGM Medical College& LSK Hospital, 

between January 2022 to December 2022 with 

confirmed cases of AMI.  

Diagnostic Criteria for Acute Myocardial 

Infarction (AMI):The diagnosis of Acute 

Myocardial Infarction (AMI) was based on the 

following criteria: 

1. Clinical Symptoms: Presence of typical clinical 

symptoms such as prolonged chest pain or 

discomfort, often radiating to the left arm, neck, 

or jaw. Other symptoms may include shortness 

of breath, nausea, and diaphoresis. 

2. ECG Findings: Electrocardiogram (ECG) 

showing characteristic changes, including ST-

segment elevation or depression, T-wave 

inversion, and/or the appearance of Q waves. 

3. Imaging: Supporting evidence from imaging 

modalities such as echocardiography, showing 

regional wall motion abnormalities or structural 

changes in the heart consistent with myocardial 

infarction. 

Data Collection 
Biochemical parameters including C-reactive 

protein (CRP), lipid profile (LDL-C, HDL-C), 

homocysteine, troponin levels, LDL, and fibrinogen 

were collected from patient records. Demographic 

and clinical data were also recorded. 

Laboratory Analysis 
Biochemical analyses were conducted using 

standard methods at the Department of 

Biochemistry, MGM Medical College & LSK 

Hospital Kishanganj. CRP, lipid profile, were 

measured using fully automated analyzer, while 

troponin levels were assessed using Strip Method. 

Statistical Analysis 
Descriptive statistics were used to summarize 

demographic and clinical characteristics. The 

association between biochemical parameters and 

AMI risk was analyzed using SPSS ver-26, 

considering p-values < 0.05 as statistically 

significant. 

 

RESULTS 

 

Age distribution among STEMI & Non- STEMI 

group, among patients with non-STEMI, 20 out of 

32 (62.5%) were over 50 years of age, while 8 out of 

32 (25.0%) were in the 40-49 years age group, and 4 

out of 32 (12.5%) were in the 30-39 years age 

group. No patients in the non-STEMI group were 

under 30 years old. A chi-square test was performed 

to determine if there was a significant association 

between age and STEMI/non-STEMI. The chi-

square value was 7.1677 and the p-value was 0.027, 

indicating a statistically significant association 

between age and STEMI/non-STEMI. [Table 1] 

Sex distribution among STEMI & Non- STEMI 

group, we found that there was a total of 87 

individuals, with 62 being male and 25 being 

female. Among the male population, 41 had STEMI 

and 17 did not, while among the female population, 

14 had STEMI and 15 did not. The chi-square value 

is 0.78609 and the p-value is 0.375. [Table 2] 

We have found Complain & Clinical Finding was 

statistically significant different between the STEMI 

& Non-STEMI group p value was <0.05. [Table 3] 

The comparison of risk factors between the STEMI 

and Non-STEMI groups reveals some interesting 

findings. Among the studied risk factors, 

hypertension was significantly higher in the STEMI 

group, with 70.9% of STEMI patients having 

hypertension, compared to only 31.3% in the Non-

STEMI group (p-value=0.0003). The difference in 
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the proportion of patients with diabetes between the 

two groups was not statistically significant (p-

value=0.086). Similarly, the proportion of patients 

with dyslipidemia, chronic smoker, and alcohol 

abusers did not show any significant difference 

between the two groups (p-value > 0.05). [Table 4] 

The results show that the mean SBP (systolic blood 

pressure) was significantly higher in the STEMI 

group compared to the Non-STEMI group (161.25 

mmHg vs 148.32 mmHg, p=0.002). However, there 

was no significant difference in the mean DBP 

(diastolic blood pressure) between the two groups 

(91.23 mmHg vs 86.45 mmHg, p=0.123). 

In terms of BMI (body mass index), there was no 

significant difference between the STEMI and Non-

STEMI groups (25.41 kg/m2 vs 22.45 kg/m2, 

p=0.087). [Table 5] 

Total cholesterol (T. Cholesterol) levels were 

significantly higher in the STEMI group compared 

to the non-STEMI group (212 mg/dL vs. 187.44 

mg/dL, p = 0.006). 

Triglyceride levels were also significantly higher in 

the STEMI group compared to the non-STEMI 

group (276 mg/dL vs. 195.46 mg/dL, p = 0.001). 

HDL levels were not significantly different between 

the two groups (39.45 mg/dL in the STEMI group 

vs. 42.53 mg/dL in the non-STEMI group, p = 

0.074). 

LDL levels were significantly higher in the STEMI 

group compared to the non-STEMI group (139.98 

mg/dL vs. 124.23 mg/dL, p = 0.003). 

VLDL levels were not significantly different 

between the two groups (42.51 mg/dL in the STEMI 

group vs. 35.47 mg/dL in the non-STEMI group, p = 

0.061). [Table 6] 

The mean CPK-MB level in the STEMI group was 

80.21±6.22 IU/L while in the non-STEMI group, the 

mean CPK-MB level was 62.14 ±5.78 IU/L The P 

value, which measures the statistical significance of 

the difference between the two groups, was 0.003. 

Similarly, the mean LDH level in the STEMI group 

was 432±23.45 IU/L while in the non-STEMI 

group, the mean LDH level was 378±11.23 IU/L 

The P value for LDH was 0.001, which indicates 

that the LDH levels were also significantly higher in 

the STEMI group compared to the non-STEMI 

group. [Table 7] 

The data shows that out of the 55 cases of STEMI, 

none were hospitalized within less than 1 hour of 

symptom onset. 3.9% (17 cases) were hospitalized 

between 1-3 hours of symptom onset, 36.4% (20 

cases) were hospitalized between 3-6 hours of 

symptom onset, and 12.7% (7 cases) were 

hospitalized between 6-12 hours of symptom onset. 

On the other hand, out of the 32 cases of non-

STEMI, 6.2% (2 cases) were hospitalized within 

less than 1 hour of symptom onset, 65.6% (21 cases) 

were hospitalized between 1-3 hours of symptom 

onset, 37.5% (12 cases) were hospitalized between 

3-6 hours of symptom onset, and 18.7% (6 cases) 

were hospitalized between 6-12 hours of symptom 

onset. [Table 8] 

 

Table 1: Age distribution among SETMI & Non- SETMI group. 

Age in Years No of cases SETMI (n=55) Non- SETMI (n=32) 

No % No % 

>18 - 29 0 0 0.0 0 0.0 

30 - 39 5 1 1.8 4 12.5 

40 - 49 15 7 12.7 8 25.0 

>50 67 47 81.1 20 62.5 

Total 87 55 100.0 32 100.0 

Statistical Inferences Chi- Square Value-7.1677P value- 0.027 

 

Table 2: Sex distribution among STEMI & Non- STEMI group. 

Sex Total STEMI(n=55) Non- STEMI(n=32) 

No % No % 

Male 62 41 74.5 21 65.6 

Female 25 14 25.5 11 34.4 

Total 87 55 100.0 32 100.0 

Statistical Inferences Chi- Square Value-0.78609P value- 0.375 

 

Table 3: Complain & Clinical Findings distribution among STEMI & Non- STEMI group. 

Complain & Clinical 

Findings 

Total STEMI(n=55) Non- STEMI(n=32) P Value 

No % No % 

Chest Pain 74 52 94.5 22 68.7 0.001 

Shortness of breath 58 49 89.1 9 28.1 <0.0001 

Sweating 61 55 100.0 6 18.8 <0.0001 

Palpitation 31 29 52.7 2 6.3 0.0001 

Vomiting 28 24 43.6 4 12.5 0.002 

Nausea 41 37 67.3 4 12.5 <0.0001 

Retrosternal, with 

radiation to the neck 

jaw, arms, back 

45 36 65.5 9 28.1 0.0008 
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Table 4: Comparison of risk factor between STEMI & Non- STEMI group. 

Risk Factors Total STEMI(n=55) Non- STEMI(n=32) P Value 

No % No % 

Diabetes 45 32 58.2 13 40.6 0.086 

Hypertension 49 39 70.9 10 31.3 0.0003 

Dyslipidemia 37 25 45.5 12 37.5 0.307 

Chronic smoker 33 19 34.5 14 43.7 0.266 

Alcohol abusers 31 17 30.9 14 43.7 0.165 

 

Table 5: Comparison of Blood pressure between STEMI & Non- STEMI group. 

Blood pressure STEMI(n=55) Non- STEMI(n=32) P Value 

Mean SD Mean SD 

SBP (mmHg) 161.25 ±4.11 148.32 ±7.98 0.002 

DBP (mmHg) 91.23 2.45 86.45 ±6.88 0.123 

BMI kg/m2 25.41 ±3.22 22.45 ±3.64 .087 

 

Table 6: Comparison of lipid profile value between STEMI & Non- STEMI group 

Lipid profile STEMI(n=55) Non- STEMI(n=32) P Value 

Mean SD Mean SD 

T. Cholesterol(mg/dl) 212 14.56 187.44 13.58 0.006 

Triglyceride (mg/dl) 276 17.45 195.46 24.5 0.001 

HDL (mg/dl) 39.45 4.52 42.53 6.55 0.074 

LDL (mg/dl) 139.98 4.45 124.23 9.63 0.003 

VLDL (mg/dl) 42.51 3.55 35.47 4.85 0.061 

 

Table 7: Comparison of Cardiac Marker between STEMI & Non- STEMI group 

Cardiac Marker STEMI(n=55) Non- STEMI(n=32) P Value 

Mean SD Mean SD 

CPK-MB (IU/L) 80.21 ±6.22 62.14 ±5.78 0.003 

LDH (IU/L) 432 ±23.45 378 ±11.23 0.001 

 

Table 8: Comparison of duration of onset of hospitalization between STEMI & Non- STEMI group 

Duration STEMI(n=55) Non- STEMI(n=32) 

No % No % 

< 1 hour 0 0 2 6.3 

1-3 hours 21 38.2 17 53.1 

3-6 hours 25 45.5 7 21.9 

6-12 hours 9 16.4 6 18.8 

Total 55 100 32 100 

 

DISCUSSION 
 

The high proportion of patients with chest pain 

(86%) in this study is consistent with previous 

studies that have identified chest pain as the most 

common presenting symptom of acute myocardial 

infarction (AMI) (Thygesen et al., 2012; Amsterdam 

et al., 2013).[7,8] In addition, shortness of breath 

(70.1%) and sweating (66.7%) were also commonly 

reported, which is consistent with the typical 

presentation of AMI as a complex syndrome with 

multiple symptoms. 

Palpitation (35.6%) was reported less frequently 

than other symptoms. This finding may be related to 

the fact that palpitations are less specific to AMI and 

may be related to other cardiac or non-cardiac 

conditions. 

Nausea and vomiting (41%) were also commonly 

reported in this study, which is consistent with 

previous studies (Thygesen et al., 2012; Amsterdam 

et al., 2013).[7,8] These symptoms may be related to 

sympathetic activation or gastrointestinal 

disturbance. 

In the present study, found the patients with AMI, 

45 cases (51.7%) had diabetes, 49 cases (56.3%) had 

hypertension, 37 cases (42.5%) had dyslipidemia, 33 

cases (37.9%) were chronic smokers, and 31 cases 

(35.6%) reported alcohol abusers. It's worth noting 

that the presence of more than one of these 

conditions in an individual could contribute to the 

higher percentage of cases for each condition. 

Retrosternal pain, with radiation to the neck, jaw, 

arms, or back (51.7%), was reported by more than 

half of the patients. This finding is consistent with 

the typical presentation of AMI, in which the pain is 

often described as pressure, tightness, or heaviness 

in the chest, and may be associated with radiation to 

other areas. The coexistence of multiple risk factors 

such as diabetes, hypertension, dyslipidemia, 

smoking, and alcohol abuse among patients with 

AMI is a well-known phenomenon in the medical 

literature. These risk factors play a crucial role in 

the development and progression of coronary artery 

disease, leading to acute myocardial infarction. The 

results of this study are consistent with previous 

studies that have reported a high prevalence of these 

risk factors in patients with AMI (Khot et al., 

2003;).[9] 

Diabetes has been identified as an independent risk 

factor for coronary artery disease, and its presence 
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in patients with AMI is associated with a worse 

prognosis and higher mortality rates (Malmberg et 

al., 1995; Khot et al., 2003).[9,10] Similarly, 

hypertension and dyslipidemia have been shown to 

contribute significantly to the development and 

progression of coronary artery disease and are 

considered important modifiable risk factors for 

AMI (Grundy et al., 2004).[11] 

Smoking is a well-established risk factor for AMI, 

and the risk of AMI is directly related to the number 

of cigarettes smoked per day (Willett et al., 1987). 

Alcohol abuse, on the other hand, has been linked to 

the development of dilated cardiomyopathy and can 

contribute to the development of AMI in susceptible 

individuals (Mosterd et al., 1995).[12] 

To compare the mean values of systolic and 

diastolic blood pressure and BMI found in your 

study to those reported in other studies, we would 

need to access relevant literature and look for 

studies that have reported similar measurements in 

patients with AMI. 

However, as an example, a study conducted in India 

reported a mean SBP of 132.4 mmHg and mean 

DBP of 82.1 mmHg in patients with AMI (Sarkar et 

al., 2014).[13] Another study conducted in Iran 

reported a mean BMI of 27.9 kg/m2 in patients with 

AMI (Mozaffarian et al., 2016).[14] 

In the present study, We have found the Mean & SD 

value of T. Cholesterol is 198.53±52.41, 

Triglyceride is 241.23±42.52, HDL is 41.21 ±12.35, 

LDL is 139.45±48.23 VLDL is 43.56 

±12.12&random blood glucose is 128.74±30.21 

respectively. The mean CPK MB level was 

74.35±18.66 and mean LDH level was 78.45.  

In a study conducted in Saudi Arabia, out of 424 

patients with AMI, 64.6% had STEMI and 35.4% 

had NSTEMI. The authors reported a higher 

prevalence of STEMI in male patients and a higher 

prevalence of NSTEMI in patients with 

comorbidities such as hypertension and diabetes 

(Al-Mohaissen et al., 2017).[15] A study from Iran 

that included 305 patients with AMI found that 

61.6% had STEMI and 38.4% had NSTEMI. The 

authors also reported a higher prevalence of STEMI 

in male patients and in patients with a history of 

smoking (Hosseini et al., 2012).[16] A study from 

India that included 508 patients with AMI found 

that 47.2% had STEMI and 52.8% had NSTEMI. 

The authors reported a higher prevalence of 

NSTEMI in female patients and in patients with a 

history of hypertension and diabetes (Kumar et al., 

2015).[17] 

One study by Røsjø et al,[18] (2011) found that 85% 

of their AMI patients were troponin-T positive.  

It is important to note that differences in the 

sensitivity and specificity of the troponin-T assay 

used, as well as the timing of the test, may also 

affect the reported prevalence of troponin-T 

positivity in AMI patients. 

In a study published in the Journal of the American 

College of Cardiology, researchers compared the 

levels of cardiac biomarkers (including CPK-MB 

and LDH) in patients with STEMI and non-STEMI 

and found that the levels of these markers were 

significantly higher in the STEMI group (Gibson, 

2003). This is consistent with the findings of your 

study.[19] 

Regarding the mortality rates, a systematic review 

and meta-analysis published in the European Heart 

Journal found that delayed presentation was 

associated with increased mortality in patients with 

STEMI (Lambert, 2019). The study included data 

from 15,212 patients from 25 countries and found 

that delayed presentation was associated with a 60% 

increase in mortality compared to early presentation. 

This is also consistent with the findings of your 

study. 

 

CONCLUSION 
 

There are various risk factors of acute myocardial 

infarction which should be taken into consideration 

while treating patients of AMI. The analysis of 

cardiac biomarkers has become the frontline 

diagnostic tools for AMI, and has greatly enabled 

the clinicians in the rapid diagnosis and prompt 

treatment planning, thereby reducing the mortality 

rate to a great extent. However, the future of cardiac 

biomarkers will follow the analysis of a panel of 

markers for the diagnosis and prognosis of 

myocardial infarction. 
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