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Abstract 
Introduction: Proteinuria, a frequent and significant sign of chronic kidney disease, is widely 
acknowledged as an independent predictor of cardiovascular disease in a variety of groups. In 
persons with diabetes or pre-diabetes, the association between changes in proteinuria and 
myocardial infarction (MI) is unknown. In this study, we intend to see if changes in proteinuria 
over a year may predict the occurrence of MI in persons with diabetes or pre-diabetes. We also 
investigate all patient data who had been first hospitalized for acute myocardial infarction and 
assessed the prevalence of non-diabetics, prediabetics, and diabetics among them. 
Methodology: The patients with an acute myocardial infarction were included in this study. 
Several physiological (such as heart rate, pulse, blood pressure and respiratory rate) and 
biochemical (such as HbA1c, lipid profile, plasma glucose, and cardiac markers) indicators were 
investigated. The study looked at the proportion of diabetics, pre-diabetics, and non-diabetics who 
experienced myocardial infarction as well as the relationship between aberrant blood glucose 
levels and the severity of myocardial infarction. SSPE 21.0 was used to do the statistical analysis. 
P values less than 0.05 were deemed statistically significant. 
Result: Among the 200 patients, 76 (38%) had no diabetes, compared to 74 (37%) and 50 (25%) 
who had pre-diabetes and diabetes, respectively. There was no statistically significant difference 
in the mean age of patients with diabetes, pre-diabetes, and those without diabetes (P>0.05). The 
gender distribution revealed a M:F ratio of 1:0.26, with 71 (79.78%) men and 18 (20.50%) females. 
Diabetes patients were shown to have greater heart rates, systolic and diastolic blood pressure, and 
total cholesterol levels than pre-diabetic and non-diabetic individuals. Myocardial enzyme levels 
(CK-MB and Troponin I) analysis revealed that diabetes patients also had greater levels than pre-
diabetic and non-diabetic individuals. Diabetes patients' mortality was shown to be statistically 
substantially higher (P <0.05). 
Conclusion: Diabetic patients with AMI had higher diastolic blood pressure, total cholesterol, 
triglycerides, LDL cholesterol, CK-MB, and Troponin I levels. Although the average age of 
myocardial infarction across diabetic, pre-diabetic, and non-diabetic patients was found to be 
similar, diabetic patients with myocardial infarction had statistically significantly higher fatality 
rates. 
Keywords: Proteinuria, myocardial infarction, diabetes, cardiovascular, diastolic blood pressure.  
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Introduction
A major global health issue is chronic kidney 
disease (CKD) and its related morbidity. 10–
16% of adults worldwide have CKD, which 
has been linked to a variety of adverse 
clinical outcomes, including kidney failure, 
cardiovascular disease, and all-cause 
mortality [1]. Individuals with CKD are three 
times more likely to get a myocardial 
infarction (MI), as well as increased 
morbidity and death. Proteinuria, a frequent 
and significant sign of CKD, is widely 
acknowledged as an independent predictor of 
cardiovascular disease (CVD) in a variety of 
groups [2-7]. Acute myocardial infarction 
(AMI) is one of the leading global causes of 
death and morbidity [8]. According to data 
from the World Health Organization, AMI 
claims the lives of 3.4 million women and 3.8 
million men per year. Since myocardial 
infarction (MI) occurs so often in developing 
nations like India, ischemic heart disease 
alone accounted for 32% of deaths in 
2021[9]. The main cause of mortality in India 
is now MI. In India, MI has grown to be a 
significant cause of death by 2022[10].  
Diabetes is linked to an increase in 
atherosclerotic macrovascular disease, which 
affects the arteries that supply the heart, 
brain, and lower limbs. As a result, diabetic 
individuals are at a substantially increased 
risk of myocardial infarction, stroke, and 
limb amputation [11]. Hyperglycemia and 
insulin resistance both appear to play crucial 
roles in the development of macrovascular 
problems. Cardiovascular disease (CVD), 
along with retinopathy, nephropathy, 
neuropathy, peripheral vascular disease 
(PVD), stroke, and other sequelae of macro 
and microvascular pathology, is one of the 
major consequences of diabetes mellitus 
[12]. Long-term abnormalities in glucose 
homeostasis, sometimes known as pre-

diabetes, can occur before insulin resistant 
DM. Pre-diabetes has recently been linked to 
a higher risk of cardiovascular illnesses. Pre-
diabetic syndrome is characterized by fasting 
plasma glucose levels of less than 100 mg/dl 
(5.6 mM/L) but greater than 125 mg/dl (7.0 
mM/L) and/or postprandial 2-hour plasma 
glucose levels of less than 140 mg/dl (7.8 
mM/L) but greater than 199 mg/dl (11.1 
mM/L)[13]. Pre-diabetes is a term that has 
been used by the American Diabetes 
Association (ADA) and the Department of 
Health and Human Services (HHS) to refer to 
an increasingly common condition where 
blood glucose levels are higher than normal 
but not yet diabetic, such as impaired glucose 
tolerance and impaired fasting glucose. It is 
popularly known that people with diabetes 
and pre-diabetes have an increased risk of 
cardiovascular problems, such as myocardial 
infarction. In addition to sedentary lifestyle 
and family history, other risk factors for 
coronary artery disease include hypertension, 
obesity, hyperlipidemia, and hypertension.  
Therefore, in this study, we studied the data 
of all patients admitted for the first time for 
acute myocardial infarction (MI) and 
assessed the burden of non-diabetics, pre-
diabetics, and diabetics. We evaluated acute 
MI patients admitted to our center in the years 
2021-2022, and patients' biochemical and 
physiological characteristics, as well as 
cardiac markers, were measured at the time 
of admission. 
Methodology 
The current research was conducted in the 
Department of Biochemistry, Nalanda 
Medical College and Hospital, Patna, India. 
The research was conducted over a one-year 
period, from February 2022 to January 2023. 
A total of 200 patients hospitalized to our 
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hospital's Coronary Care Unit with the 
diagnosis of Acute Myocardial Infarction 
(AMI) were included in this study based on 
predetermined inclusion and exclusion 
criteria. The study was authorized by the 
institutional ethics committee, and all 
patients or their carers provided written 
informed permission.  All patients’ 
demographic information was recorded, and 
a thorough clinical examination was 
performed. A proforma was used to record 
relevant physiological and biochemical 
characteristics. In all patients, physiological 
data such as pulse rate, respiration rate, heart 
rate, and blood pressure were monitored. In 
all patients, biochemical measures such as 
HbA1C, plasma glucose, serum lipid profile, 
and cardiac markers such as CK-MB and 
Troponin I were also measured. On the basis 
of blood pressure measurements, patients 
were classified as normal (SBP < 120 or DBP 
<80), pre-hypertension (SBP 130-139 or 
DBP 85-89), stage I hypertension (SBP 140-
159 or DBP 90-99), and stage II hypertension 
(SBP≥ 160 or DBP 100). We choose 
diagnosed instances of Acute Myocardial 
Infarction (AMI) that met the aforementioned 
criteria. The patients in this study were 
further classified as non-diabetics, pre-
diabetics, and diabetics based on the 
following criteria. The Statistical Package for 

Social Science (SPSS 21.0) for Windows 
Software and Microsoft Excel 2010 were 
used for statistical analysis. The findings 
were presented as Mean Standard Deviation 
(SD). The unpaired t - test was performed to 
compare the groups, and a P value less than 
0.05 was considered significant. 
Results 
The current investigation sought to ascertain 
the relationship between aberrant glucose 
levels and the severity of myocardial 
infarction. The levels of glycohemoglobin 
(HbA1C), plasma fasting and postprandial 
glucose (F and PP), creatine kinase-MB 
isoenzyme (CK-MB), and troponin I (cTnI), 
lipid profile (triglyceride, total cholesterol, 
LDL cholesterol, VLDL cholesterol, HDL 
cholesterol), blood pressure, pulse rate, and 
respiratory rate were all measured. 200 
patients were separated into three groups: 
nondiabetics, prediabetics, and diabetics, and 
their values were compared [Figure 1]. The 
mean age of the AMI patients in nondiabetic 
group (n=76) was 57.36±8.35 years, in 
prediabetic group (n=74) was 56.86±6.35 
years and in diabetic group (n=50) age was 
59.74±5.79 years. The patients' mean ages in 
the three groups were found to be equivalent, 
with no statistically significant difference 
(P>0.05) [Table1].

 

 
Figure 1: Distributions of Patients into groups 
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Table 1: Mean age of patients 
Groups Age (Years) (Mean±SD) P Value 
Nondiabetic (n = 76) 57.36±8.35 0.785 
Prediabetic (n = 74) 59.74±5.79 0.107 
Diabetic (n = 50) 56.86±6.35 0.255 

In the nondiabetic group, 69 (91%) of the 76 AMI patients were men, whereas 7 (9.0%) were 
females. In the prediabetic group, 58 (79%) of the 74 AMI patients were men, whereas 16 (21.88%) 
were females. There were 19 men (63.04%) and 31 females (37.06%) among the 50 diabetic AMI 
patients. 

Table 2: Sex distribution of patients 
 Male Female 
Nondiabetic (N = 76) 69 (91%) 7 (9.0%) 
Prediabetic (N = 74) 58 (79%) 16 (21.88%) 
Diabetic (N = 50) 19 (63.04%) 31 (37.06%) 

 
The nondiabetic group (n=76) had a mean 
heart rate of 82.32±10.13, the prediabetic 
group (n=74) had a mean heart rate of 
85.46±9.04, and the diabetic group (n=50) 
had a mean heart rate of 87.00±12.58. The 
nondiabetic group (n=76) had a mean systolic 
blood pressure of 130.94±51.58 mm of Hg 
and a mean diastolic blood pressure of 
80.06±10.51 mm of Hg. Mean systolic blood 
pressure was 131.85±03.89 mm of Hg and 
mean diastolic blood pressure was 
81.30±13.82 mm of Hg in the prediabetics 
group (n=74) and 89.73±13.91 mm of Hg in 
the diabetic group (n=50). Diastolic blood 
pressure (DBP) was considerably greater in 
diabetics compared to prediabetics or 
nondiabetics. The differences between 
prediabetics and nondiabetics were not 
statistically significant.  
The nondiabetic group (n=76) had a 
respiratory rate/minute of 26.94±6.47, the 
prediabetic group (n=74) had a respiratory 
rate of 27.42±8.15, and the diabetic group 
(n=50) had a respiratory rate of 31.36±12.40. 
Diastolic blood pressure was considerably 

higher in diabetes individuals than in 
prediabetic and non-diabetic patients 
(P<0.05). The other parameters were 
determined to be equivalent across all three 
groups, with no statistically significant 
difference (P>0.05). 
TROPONIN I had a mean value of 1.07±0.49 
in the nondiabetic group (n=76), 1.29±0.72 in 
the prediabetic group (n=77), and 2.62±0.70 
in the diabetic group (n=50). TROPONIN-I 
serum levels were significantly higher (p< 
0.001) in diabetics than in prediabetics or 
nondiabetics. On statistical analysis, the 
differences between prediabetics and 
nondiabetics are not significant (p value 
0.125). HbA1C was 5.02±0.28 in the 
nondiabetic group (n=76), 6.08±0.3 in the 
prediabetic group (n=74), and 8.47±1.24 in 
the diabetic group (n=50). TROPONIN I 
levels rise with increasing HBA1C levels in 
three groups. TROPONIN I had a mean value 
of 1.07±0.49 in the nondiabetic group (n=76), 
1.38±0.72 in the prediabetic group (n=74), 
and 2.53±0.70 in the diabetic group (n=50).



International Journal of Pharmaceutical and Clinical Research                                  e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Aditya et al.                                 International Journal of Pharmaceutical and Clinical Research   

974 

 
Figure 2: Outcome of patients 

 
Of 76 nondiabetic patients, 46 develop CHF, 
20 develop arrhythmias, and 4 develop both 
CHF and arrhythmias. Of 74 prediabetic 
individuals, 50 develop CHF, 17 develop 
arrhythmias, and 7 develop both CHF and 
arrhythmias. In 50 diabetic patients, 27 
develop CHF, 21 develop arrhythmias, and 8 
develop both CHF and arrhythmias. 22 of the 
76 nondiabetic patients had hospital stays of 
less than 7 days, whereas 26 had hospital 
stays of more than 7 days. 35 prediabetic 
patients spent fewer than seven days in the 
hospital, whereas 23 spent more than seven 
days. And, out of 50 diabetes patients, 12 
hospital stays of less than 7 days and 34 had 
hospital stays of more than 7 days. 
As a result, 72 nondiabetic patients were 
improved and released, but four patients died. 
66 prediabetic patients were improved and 
released, while 7 died. 37 diabetic patients 
were improved and released, whereas 13 
patients died. Diabetic individuals died at a 
higher rate than nondiabetic and prediabetic 
patients [Figure 2]. 
Discussion 
In the current study, the average age of AMI 
patients in the nondiabetic group was 
57.36±8.35years. Prediabetics were 
59.74±5.79 years old, whereas diabetes were 

56.86±6.35 years old. In the nondiabetic 
group, out of the 76 AMI patients 69 were 
men, whereas 7 were girls. There were 58 
men and 16 females among the 74 patients 
with AMI in the prediabetic group. There 
were 19 men and 31 females among the 50 
AMI patients in the diabetic group. Our 
findings were consistent with those of other 
population-based studies, including Seeman 
T et al [14], Deborah RZ et al [15], Nahid R 
et al [16], and Nishiyama S et al [17], which 
indicated a higher overall incidence of AMI 
in men. In India, the frequency is 66.5 and 
48.9 per 1000 males and females, 
respectively. 
In the current study, the blood levels of total 
cholesterol, triglycerides, and LDL 
cholesterol are higher in the diabetic group 
when compared to the prediabetic or non-
diabetic groups, although this difference is 
not statistically significant (p>0.05). 
Hypercholesterolemia is universally 
recognised as a major risk factor for 
atherosclerosis, but there is variability in the 
occurrence of cardiovascular events at any 
given concentration of plasma cholesterol, as 
Heinecke JW et al [19] demonstrated that 
oxidative modification of LDL may be a 
crucially important step in the development 
of atherosclerotic plaque. 
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In three groups of nondiabetics, prediabetics, 
and diabetic MI patients, we discovered that 
when HbA1c and blood glucose levels rise, 
so do Troponin I levels. This is congruent 
with the findings of Bjornholt JV et al [22], 
who revealed that individuals with high 
fasting blood sugars that are not diagnostic of 
diabetes yet have an increased long-term risk 
of severe cardiac events. In our study, 
diabetics had significantly higher serum 
Troponin levels as compared to prediabetics 
or nondiabetics. Troponin I levels do not 
differ significantly between prediabetics and 
nondiabetics. This is consistent with Marfella 
Raffaele's [23] study, which found that 
hyperglycemia was related with greater 
troponin I levels and bigger infarct size, as 
well as myocardial TNF-α, NFκB-activated, 
caspase-3, and nitrotyrosine levels as 
compared to normoglycemic patients.  
According to Philip R et al. [24], diabetic 
people had a greater incidence of congestive 
heart failure (relative ratio = 2.2, 95% CI 1.7-
2.8), more severe short-term and long-term 
prognosis scores, and a longer average 
hospital stay (12.1 vs. 8.9 days, P<0.01). Our 
investigation likewise produced similar 
findings. Higher blood sugar concentrations 
in people with diabetes, including those who 
were previously undiagnosed, are 
significantly predictive of poorer outcome, as 
demonstrated by Dormandy JA et al, [25] 
Norhammar AM et al, [26] Fava S et al, [27] 
Malmberg K et al, [28] and Otter W et al, 
[29]. According to Vivas D et al. [30], plasma 
glucose and initial fasting blood glucose 
levels at the time of admission can predict the 
bad prognosis of acute coronary syndrome 
patients. 
Conclusion 
Diastolic blood pressure, total cholesterol, 
triglycerides, LDL cholesterol, CK-MB, and 
Troponin I levels were observed to be higher 
in AMI patients who were diabetic. Diabetic 
patients with MI had a longer average 

hospital stay and a greater death rate when 
compared to non-diabetics and prediabetics 
patients. Although the average age of 
myocardial infarction across diabetic, pre-
diabetic, and non-diabetic patients was found 
to be similar, diabetic patients with 
myocardial infarction had statistically 
significantly higher fatality rates. 
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