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Abstract 
Aim: The aim of the present study was to assess the prognostic implications of admission hyperglycemia in non-
diabetic acute myocardial infarction patients. 
Methods: The study was conducted in the Department of Medicine, Government medical College and Hospital, 
Madhepura, Bihar, India  on 100 non diabetic STEMI patients admitted from May 2022 to June 2023. There were 
50 patients in group I and 50 patients in group II. 
Results: There were total 73 males and 27 females in the study. Group I had 15 females and 35 males. Group II 
had 12 females and 38 males. There was no significant difference between the number of males and females in 
two groups (p= 0.723). The mean age of patients in Group I and Group II were 60.42 ± 12.28 and 65.15 ± 13.37 
respectively. There was no significant difference in patients’ mean age in between the groups (p= 0.550). There 
were total 22 smokers in the study of which 10 were in group I and 12 in group II. There was no significant 
difference in number of smokers in between the two groups (p= 0.282). There were total of 29 patients with history 
of alcohol consumption in the study. There was no significant difference in number of patients with history of 
alcohol consumption between the two groups. The history of hypertension was present in 31 patients out of which 
13 patients were in Group I and 28 patients in Group II. There was no statistically significant difference in number 
of hypertensives between the two groups. 
Conclusion: Therefore, hyperglycemia has different effects on the prognosis of patients with diabetes or 
undiagnosed diabetes. Hyperglycemia is more predictive of adverse events in patients with undiagnosed diabetes 
compared to those with diagnosed diabetes. Although the pathophysiological mechanism underlying this 
phenomenon is unknown, there are several explanations. Some undiagnosed diabetic patients, especially those 
with severe hyperglycemia, may be at high risk because they have never been treated for diabetes. 
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Introduction 

Hyperglycemia during hospital admission is 
common in patients with AMI and independently 
associated with worse prognosis [1-4], although the 
association may be nonlinear [5] and data conflict as 
to whether this association varies by diabetes status. 
[4,6,7] Admission hyperglycemia occurs in 25–50% 
of patients, depending on the definition of admission 
hyperglycemia. [8] There is still no consensus on 
what blood glucose level defines admission 
hyperglycemia. It is well known that diabetes is a 
common comorbidity in patients with 
cardiovascular diseases. [9] Patients with AMI and 
diabetes show a more than two-fold higher risk for 
short and long-term mortality than patients without 
diabetes. [10,11] Previous studies showed a stronger 
association between a diagnosis of clinical diabetes 

and incident mortality in hyperglycemia patients 
than non-hyperglycemia patients without diabetes 
when using the same prognostic cutoff value for 
both diabetic and non-diabetic patients. [1] 
Contributors to such diabetes status-based 
differences are not clear, although disparities in the 
prevalence of uncontrolled blood glucose and 
mortality are a possibility. Data are also lacking on 
diabetes status differences in the prognostic 
relevance of the blood glucose levels for defining 
admission hyperglycemia. 

Although less is known about the association 
between admission hyperglycemia and mortality by 
diabetes status, recent studies demonstrated that 
admission hyperglycemia was an independent 

http://www.ijcpr.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                                   International Journal of Current Pharmaceutical Review and Research  

659   

predictor of mortality in AMI patients without 
diabetes when used the same or different cutoff 
values for diabetic and non-diabetic patients. [4,7] 
Data are lacking on diabetes status differences in 
absolute measures of mortality risk associated with 
admission hyperglycemia. Therefore, there is a 
critical need to take patients’ diabetes status into 
account to avoid incorrect estimation of the real 
prevalence of admission hyperglycemia. 

Cardiovascular magnetic resonance imaging 
(CMRI) allows for high-resolution assessment of 
myocardial necrosis and microvascular damage 
providing a robust and highly reproducible in vivo 
tissue characterization in patients with MI. [12-14] 
To date, this imaging technique has only been 
applied in a limited number of patients to assess the 
relationship between hyperglycemia and myocardial 
damage in MI. [15,16] Particularly CMRI data from 
large unselected, consecutive patient series with 
evolving STEMI including patients with and without 
established DM treated by contemporary acute MI 
management are lacking. 

The aim of the present study was to assess the 
prognostic implications of admission hyperglycemia 
in non-diabetic acute myocardial infarction patients. 

Materials and Methods 

The study was conducted in the Department of 
Medicine, Government medical College and 
Hospital, Madhepura, Bihar, India  from May 2022 
to June 2023, on 100 non diabetic STEMI patients 
admitted from. There were 50 patients in group I and 
50 patients in group II. 

Inclusion Criteria: 

> Patients with acute myocardial infarction proven 
by 

> ECG (ST segment elevation > 0.1mV in at least 2 
contiguous leads) 

> Cardiac enzymes (Positive Troponin I or CPK-
MB) 

> Symptoms suggestive of acute myocardial 
infarction who have no previous history of diabetes. 

> Patients with HbA1c <6.5 

Exclusion Criteria: 

> Patients who present with Non-ST Elevation MI 
(NSTEMI) 

> Patients with a previous history of diabetes 
mellitus. 

> Patients receiving drugs that are known to elevate 
blood sugar levels (eg. Corticosteroids) 

> Patients who received dextrose containing 
intravenous fluids before admission. 

> Time from the beginning of symptoms to 
admission to Critical Care Unit more than 48 hrs. 

A complete history of all patients was noted. All 
patients’ blood sample was collected on admission 
for estimating plasma glucose level. Complete 
general and systemic examination of the patients 
was done. ECG of all the patients were read and 
recorded. Patients were examined for complications 
of AMI including arrhythmias, cardiogenic shock, 
conduction abnormalities. 

Patients were grouped in to TWO categories 
according to their admission blood glucose levels, 

Group I: Blood glucose level ≤ 140 mg%, Group II: 
If their blood glucose level is > 140 mg%. 

The groups were compared to demonstrate 
correlation between stress hyperglycemia and 
cardiovascular outcomes of arrhythmias, 
cardiogenic shock, AV block and death. Normality 
of data was tested by Kolmogorov- Smirnov test. If 
the normality was rejected then non parametric test 
was used. Quantitative variables were compared 
using Independent t test/Mann-Whitney Test (when 
the data sets were not normally distributed) between 
the two groups. Qualitative variables were 
correlated using Chi-Square test/Fisher’s Exact test. 
Univariate and multivariate logistic regression was 
used to assess the significant risk factors of 
RBS>140. The data was entered in MS EXCEL 
spreadsheet and analysis was done using Statistical 
Package for Social Sciences (SPSS) version 21.0. 

Results 

Table 1: Patient details 
Parameters Group I Group II P Value 
Gender 
Male 35 38 0.723 
Female 15 12 
Mean age 60.42 ± 12.28 65.15 ± 13.37 0.550 

 
There were total 73 males and 27 females in the 
study. Group I had 15 females and 35 males. Group 
II had 12 females and 38 males. There was no 
significant difference between the number of males 
and females in two groups (p= 0.723). The mean age 

of patients in Group I and Group II were 60.42 ± 
12.28 and 65.15 ± 13.37 respectively. There was no 
significant difference in patients’ mean age in 
between the groups (p= 0.550). 
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Table 2: Personal and past history 
Parameters Group I Group II P Value 
Smoking 
Yes 10 12 0.282 
No 40 38 
Alcohol 
Yes 14 15 0.643 
No 36 35 
Hypertension 
Yes 13 18 0.545 
No 37 32 

 
There were total 22 smokers in the study of which 
10 were in group I and 12 in group II. There was no 
significant difference in number of smokers in 
between the two groups (p= 0.282). There were total 
of 29 patients with history of alcohol consumption 
in the study. There was no significant difference in 

number of patients with history of alcohol 
consumption between the two groups. The history of 
hypertension was present in 31 patients out of which 
13 patients were in Group I and 28 patients in Group 
II. There was no statistically significant difference in 
number of hypertensives between the two groups. 

 
Table 3: General physical examination 

Parameters Group I Group II P Value 
Mean heart rate (beats/min) 76.84 ± 13.57 82.84 ± 11.59 0.032 
Mean SBP (mmHg) 125.45 ±24.76 114.56 ±25.25 0.001 
Mean DBP (mmHg) 79.01 ± 14.66 74.46 ± 16.14 <0.001 

 
Mean heart rate, systolic blood pressure and diastolic blood pressure between the two groups. There was a 
statistically significant difference in heart rate, SBP and DBP between the two groups. 
 

Table 4: Complications 
Complications Group I Group II P Value 
Cardiogenic shock 5 12 0.028 
Arrhythmias 5 20 0.032 
AV Block 3 7 0.040 

 
Total 17 patients developed cardiogenic shock. 5 
patients in group I and 12 patients in group II 
developed cardiogenic shock. There was statistically 
significant (p= 0.028) increase in number of patients 
developing cardiogenic shock in group II. A total of 
25 patients developed arrhythmias of which 5 
patients were in group I and 20 patients in group II. 
There was a statistically significant increase in 
number of patients with arrhythmias in group II (p= 
0.032). Total 10 patients in the study developed an 
AV block of ≥2nd degree. 3 patients in group I 
developed AV block (≥2nd degree) and 7 patients in 
group II developed AV block. There was a 
statistically significant (p=0.040) increase in 
patients developing AV block in group II. 

Discussion 

Acute myocardial infarction (AMI) is one of the 
highest morbidity and mortality diseases in the 
world. [17] Although timely and effective 
revascularization and drug use have improved the 
clinical outcomes of AMI, the mortality rate of AMI 
remains high. Additionally, other clinical factors 
affecting the mortality of patients with AMI are 

considered. Hyperglycemia is a universal clinical 
phenomenon in critically ill patients, and more and 
more evidence has shown that it is related to the 
severity and mortality of the disease. [18] Diabetes 
promotes the occurrence and development of AMI. 
For patients with AMI with diabetes, the prognosis 
is relatively poor and the mortality rate is high. [19] 

There were total 73 males and 27 females in the 
study. Group I had 15 females and 35 males. Group 
II had 12 females and 38 males. There was no 
significant difference between the number of males 
and females in two groups (p= 0.723). The mean age 
of patients in Group I and Group II were 60.42 ± 
12.28 and 65.15 ± 13.37 respectively. There was no 
significant difference in patients’ mean age in 
between the groups (p= 0.550). There were total 22 
smokers in the study of which 10 were in group I and 
12 in group II. There was no significant difference 
in number of smokers in between the two groups (p= 
0.282). There were total of 29 patients with history 
of alcohol consumption in the study. There was no 
significant difference in number of patients with 
history of alcohol consumption between the two 
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groups. The history of hypertension was present in 
31 patients out of which 13 patients were in Group I 
and 28 patients in Group II. There was no 
statistically significant difference in number of 
hypertensives between the two groups. Mean heart 
rate, systolic blood pressure and diastolic blood 
pressure between the two groups. There was a 
statistically significant difference in heart rate, SBP 
and DBP between the two groups. There was a 
statistically significant increase in heart rate in group 
II i.e. patients with hyperglycemia. This was in 
concordance with the previous studies by Kadri et al 
and Suleiman et al and Modenesi et al. [20-22] 

Some studies showed that persisting hyperglycemia 
was a more accurate and stronger independent 
predictor of risk than admission blood glucose. 
Hyperglycemia (blood glucose ≥ 8.9 mmol/L), 
persists from admission to at least 24 h after 
symptom onset, is associated both with reduced 
myocardial perfusion despite patency of the infarct-
related artery and with pre-discharge left ventricular 
impairment. [23] In another study, persistent 
hyperglycemia in myocardial infarction has a 
stronger relation with 30-day MACE than elevated 
glucose at admission. [24] Fasting glucose was 
superior to admission glucose with regard to 30-day 
mortality in previous study. [21] The superiority of 
FBG over random glucose levels in predicting 
outcome probably results from factors such as 
differences in the amount of caloric intake and time 
since the last meal. In a recent study, random blood 
glucose and FBG were positively correlated with the 
Gensini score in AMI patients, and FBG was an 
independent risk factor for the Gensini score in AMI 
patients. [25] These findings demonstrate that acute 
and continuing elevation of blood glucose, rather 
than an underlying “diabetic state”, may promote 
microvascular dysfunction, contributing to poorer 
outcomes. In 1219 non-diabetic patients after AMI, 
higher admission glucose concentrations predicted 
greater mortality, while larger reductions in glucose 
over 24 h predicted lower 30-day mortality. Baseline 
glucose and the 24-h change in glucose remained 
significant predictors of 180-day death. [26] 

Total 17 patients developed cardiogenic shock. 5 
patients in group I and 12 patients in group II 
developed cardiogenic shock. There was statistically 
significant (p= 0.028) increase in number of patients 
developing cardiogenic shock in group II. A total of 
25 patients developed arrhythmias of which 5 
patients were in group I and 20 patients in group II. 
There was a statistically significant increase in 
number of patients with arrhythmias in group II (p= 
0.032). Total 10 patients in the study developed an 
AV block of ≥2nd degree. 3 patients in group I 
developed AV block (≥2nd degree) and 7 patients in 
group II developed AV block. There was a 
statistically significant (p=0.040) increase in 
patients developing AV block in group II. The 

endothelial dysfunction inactivates nitric oxide and 
increases oxidative stress, responsible for the 
production of oxygen reactive species. [27] The 
production of those radicals activates transcription 
and growth factors and secondary mediators. 
Through direct tissue lesion or activation of those 
secondary mediators, hyperglycemia-induced 
oxidative stress causes additional lesion to 
myocytes. [27,28] There is evidence that the 
prothrombotic state generated by hyperglycemia 
originates from reduced plasma fibrinolytic activity 
and action of tissue plasminogen activator. [29] 

Conclusion 

Therefore, hyperglycemia has different effects on 
the prognosis of patients with diabetes or 
undiagnosed diabetes. Hyperglycemia is more 
predictive of adverse events in patients with 
undiagnosed diabetes compared to those with 
diagnosed diabetes. Although the 
pathophysiological mechanism underlying this 
phenomenon is unknown, there are several 
explanations. Some undiagnosed diabetic patients, 
especially those with severe hyperglycemia, may be 
at high risk because they have never been treated for 
diabetes. In addition, in patients with unknown 
diabetes and hyperglycemia, when acute myocardial 
infarction occurs, even if blood glucose was 
significantly elevated, insulin therapy was rarely 
used. In view of the possible beneficial effect of 
insulin on myocardial ischemia, this difference in 
treatment may explain the different prognosis.  
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