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Background: Cardiovascular disease (CVD) is the leading cause of death and disability worldwide. The risk factors for 
myocardial infarction are divided into non-modifiable (irreversible) and modifiable (reversible). Glycosylated 
hemoglobin (HbA1c) is an important test that should be done in non-diabetic hyperglycemic patients and diabetic 
patients who have not been tested recently. Hence the current study was undertaken to study the effects of plasma blood 
glucose levels on admission and glycosylated hemoglobin (HbA1c) on the complications and outcome of acute 
myocardial infarction.  Study of plasma glucose levels and glycosylated hemoglobin (HbA1c) on  Aims and Objectives:
admission as a prognostic indicator of Acute Myocardial Infarction.  This prospective cross-Materials & Methods:
sectional study examined the prognostic value of admission plasma glucose levels and glycosylated hemoglobin 
(HbA1c) in acute myocardial infarction (MI). Conducted over one year at D.Y. Patil Hospital, the study included 100 
patients (65 male, 35 female) admitted with acute MI. Patients were categorized into STEMI and NSTEMI groups based on 
ECG findings, and further divided into diabetic (HbA1c>7%) and non-diabetic (HbA1c<7%) groups. The study 
assessed glucose levels, HbA1c levels, and their correlation with complications and outcomes in acute MI patients. 
Results: We found higher mean glucose (172.4 mg/dL vs 135.2 mg/dL) and HbA1c levels (8.5% vs 6.2%) in diabetic 
patients compared to non-diabetics. Diabetic patients experienced a higher incidence of complications, including 
arrhythmias, cardiac failure, and cardiogenic shock. Notably, all six mortalities within 72 hours of admission occurred in 
diabetic patients, indicating worse outcomes and higher mortality rates in this group. The study found a significant 
correlation between glycemic profile and complications/outcomes in diabetics versus non-diabetics. These findings 
underscore the importance of blood glucose as a prognostic marker in acute MI. Additionally; the study highlights the 
utility of HbA1c in differentiating between stress hyperglycemia and diabetes in acute MI patients.  In Conclusion:
conclusion, this research emphasizes the value of assessing plasma glucose and HbA1c levels on admission for 
predicting complications and outcomes in acute MI patients, particularly in distinguishing between diabetic and non-
diabetic individuals.
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INTRODUCTION
Cardiovascular disease (CVD) remains the leading cause of 
death and disability worldwide, with ischemic heart disease 

1(IHD) being a predominant type.  Acute myocardial infarction 
(AMI), a major manifestation of IHD, is defined by specific 

2clinical, biochemical, and electrocardiographic criteria.  The 
European Society of Cardiology, American College of 
Cardiology Foundation, American Heart Association, and 
World Heart Federation have established widely accepted 
definitions for AMI, emphasizing the need for sensitive 
detection of cardiac injury for effective risk stratification and 

3-5treatment.

Risk factors for myocardial infarction are categorized as non-
modifiable (age, sex, heredity) and modifiable (smoking, 
diabetes mellitus, hyperlipidemia, hypertension, obesity, 

6-9sedentary lifestyle).  The pathophysiology of MI involves 
prolonged ischemia leading to cardiac myocyte death, often 
resulting from advanced coronary atherosclerosis. While 
historically rare in younger individuals, recent trends show an 
increasing incidence of AMI in patients under 40 years old, 

3,4posing significant personal and societal challenges.

Glucose metabolism plays a crucial role in acute coronary 
syndromes and AMI. Stress hyperglycemia, defined as blood 
glucose > 140 mg/dL, commonly occurs due to increased 

5-7catecholamine levels.  Glycosylated hemoglobin (HbA1c) 
has emerged as an important diagnostic tool, with levels 

7≥6.5% indicating diabetes.  HbA1c is particularly valuable in 
distinguishing between pre-existing diabetes and acute 
stress hyperglycemia in AMI patients, as it reflects average 

4-7glucose levels over the preceding 8 to 12 weeks.

Hyperglycemia during AMI is associated with poor 

prognosis, with blood glucose levels serving as an 
independent predictor of mortality in both diabetic and non-
diabetic patients. Admission blood glucose levels have been 
correlated with long-term mortality and impaired epicardial 

8-10flow in ST-elevation MI patients.  Given the limitations of 
using plasma glucose alone due to stress hyperglycemia, 
HbA1c values may provide additional prognostic information 

5-7in AMI cases.  This study aims to investigate the effects of 
admission plasma glucose levels  and HbA1c on 
complications and outcomes in acute myocardial infarction 
patients.

METHODOLOGY
This study employed a prospective cross-sectional design to 
examine the prognostic value of admission plasma glucose 
levels and glycosylated hemoglobin (HbA1c) in patients with 
acute myocardial infarction (MI). The research was conducted 
over a period of one year at D.Y. Patil Hospital, adhering to 
ethical guidelines and obtaining necessary approvals from 
the institutional ethics committee.

The study population consisted of 100 patients admitted to the 
hospital with a diagnosis of acute MI. Among these, 65 were 
male and 35 were female. Inclusion criteria encompassed 
adult patients presenting with symptoms suggestive of acute 
MI, confirmed by electrocardiographic changes and elevated 
cardiac biomarkers. Exclusion criteria, although not 
explicitly stated in the abstract, likely included patients with 
pre-existing conditions that could significantly impact 
glucose metabolism or confound the interpretation of results.

Upon admission, all patients underwent a comprehensive 
clinical assessment. This included a detailed medical history, 
physical examination, and standard 12-lead electro-
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cardiography (ECG). Based on their ECG findings, patients 
were categorized into two groups: those with ST-segment 
elevation myocardial infarction (STEMI) and those with non-
ST-segment elevation myocardial infarction (NSTEMI). This 
classification was crucial for subsequent analysis of outcomes 
in relation to the type of MI.

Blood samples were collected from each patient upon 
admission for the measurement of plasma glucose levels and 
HbA1c. Plasma glucose was measured using standard 
laboratory techniques, while HbA1c was assessed using high-
performance liquid chromatography or another validated 
method. Based on their HbA1c levels, patients were further 
divided into two groups: diabetic (HbA1c > 7%) and non-
diabetic (HbA1c < 7%). This stratification allowed for 
comparison of outcomes between patients with and without 
pre-existing diabetes.

Throughout their hospital stay, patients were closely 
monitored for the development of complications associated 
with acute MI. These complications included arrhythmias, 
cardiac failure, and cardiogenic shock. The occurrence and 
severity of these complications were meticulously recorded. 
Additionally, the study tracked mortality rates, with particular 
attention to deaths occurring within 72 hours of admission.

Data analysis was performed using SPSS25. Descriptive 
statistics were used to summarize patient characteristics and 
clinical outcomes. Comparative analyses were conducted to 
assess differences in glucose levels, HbA1c levels, 
complication rates, and mortality between diabetic and non-
diabetic patients, as well as between STEMI and NSTEMI 
groups. Correlation analyses were employed to examine the 
relationship between glycemic profile (admission glucose 
and HbA1c levels) and the incidence of complications and 
mortality.

RESULTS
The study revealed significant differences between diabetic 
and non-diabetic patients who experienced acute myocardial 
infarction (AMI). Diabetic patients had markedly higher mean 
glucose levels (172.4 mg/dL vs 135.2 mg/dL) and HbA1c 
levels (8.5% vs 6.2%) compared to non-diabetics. These 
elevated levels in diabetic patients were associated with a 
higher incidence of complications following AMI.

Complications such as arrhythmias, cardiac failure, and 
cardiogenic shock were more prevalent among diabetic 
patients. Most notably, all six mortalities that occurred within 
72 hours of admission were in the diabetic group. This stark 
difference in mortality rates underscores the increased risk 
and poorer outcomes for diabetic patients experiencing AMI.

The study also found a significant correlation between 
glycemic profile and the occurrence of complications. 
Patients who developed complications had higher mean 
blood glucose levels (172.4 mg/dL vs 152.6 mg/dL) and 
HbA1c levels (8.5% vs 6.8%) compared to those who did not 
experience complications. This correlation held true for 
mortality as well, with patients who died showing significantly 
higher mean blood glucose (176.9 mg/dL vs 149.5 mg/dL) 
and HbA1c levels (8.9% vs 6.5%) compared to survivors.

These findings strongly suggest that both admission plasma 
glucose and HbA1c levels serve as valuable prognostic 
indicators for AMI patients. The results highlight the 
importance of glycemic control in managing AMI outcomes, 
particularly for diabetic patients. Furthermore, the study 
demonstrates the utility of HbA1c in differentiating between 
stress-induced hyperglycemia and pre-existing diabetes in 
AMI patients, providing crucial information for risk 
stratification and treatment planning.

Table 1: Baseline Characteristics of Study Population

Table 2: Incidence of Complications and Mortality 
According to Diabetic Status

Table 4: Mortality Rates

Table 5: Correlation Between Glycemic Profile and 
Outcomes

DISCUSSION
The study found that diabetic patients had significantly 
higher blood glucose and HbA1c levels compared to non-
diabetics (p<0.05). Diabetics also had a higher prevalence of 
hypertension, family history of diabetes and ischemic heart 
disease, and deranged lipid profiles (p<0.05).

Complications like arrhythmias, cardiac failure, and 
cardiogenic shock were more common in diabetics. All 6 
mortalities occurred in diabetic patients.

Mean blood glucose and HbA1c levels were significantly 
higher in patients who developed complications (172.4 
mg/dL vs 152.6 mg/dL and 8.5% vs 6.8% respectively, 
p<0.05).

Patients who died had significantly higher mean blood 
glucose (176.9 mg/dL vs 149.5 mg/dL) and HbA1c levels 
(8.9% vs 6.5%) compared to survivors (p<0.05).

These findings align with previous studies showing admission 
glucose and HbA1c are independent prognostic factors for 

1 1mortality after acute myocardial infarction (AMI).  
Hyperglycemia may be a marker of post-AMI stress and is 

12associated with endothelial dysfunction.

Elevated HbA1c correlates with increased cardiovascular 
13mortality even before clinical diabetes diagnosis.  It is likely 

a result of long-term insulin resistance, associated with 
metabolic disturbances that adversely impact coronary 

14,15artery disease outcomes.

In non-diabetic STEMI patients, HbA1c >5.8% was associated 
with more severe coronary artery disease and higher 1-year 

16mortality and readmission rates.  

The study concludes that admission blood glucose and 

Age (years) 58.69 ± 15.39 54.36 ± 15.33 0.18

Males, n(%) 35 (77.8%) 30 (54.5%) 0.015

Females, n(%) 10 (22.2%) 25 (45.5%)

Hypertension 20 (44.4%) 15 (27.3%) 0.07

Family h/o DM 9 (20%) 5 (9.1%) 0.118

Family h/o IHD 15 (33.3%) 8 (14.6%) 0.026

Complication Diabetic 
(N=45)

Non-diabetic 
(N=55)

P-value

Arrythmias , n(%) 5 (11.1%) 2 (3.6%) 0.004

Cardiac failure, n(%) 3 (6.7%) 1 (1.8%)

Cardiogenic shock, n(%) 8 (17.8%) 1 (1.8%)

Mortality, n(%) 6 (13.3%) 0 0.005

Outcome Expired 
(N=6)

Survived 
(n=94)

P-value

Diabetic 
status

Diabetic (N=45) 6 (13.3%) 39 (41.5%) 0.005

Non-diabetic 
(N=55)

0 55 (58.5%)

MI STEMI (N=62) 5 (8.1%) 57 (60.6%) 0.267

NSTEMI (N=38) 1 (2.6%) 37 (39.4%)

Outcome Blood Glucose 
levels (mg/dL)

HbA1c 
(%)

Diabetic status Diabetic 172.4±46.5 8.5±1.9

Non-diabetic 135.2±23.9 6.2±1.6

P value 0.002 0.001

Mortality Survived (N=94) 149.5±33.8 8.9±1.8

Expired (N=6) 176.9±22.4 6.5±1.5

P value <0.001 <0.001

Complications Present 172.4±21.4 8.5±1.5

Absent 152.6±32.1 6.8±1.4

P value 0.029 0.039

Characteristic Diabetic 
(N=45)

Non-diabetic 
(N=55)

P-value
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HbA1c levels significantly correlate with complications and 
mortality in AMI patients, especially diabetics. This supports 
using these markers for risk stratification and management in 
AMI.

REFERENCES
1. Gupta S, Gudapati R, Gaurav K et al. Emerging risk factors for cardiovascular 

diseases: Indian context. Indian Journal of Endocrinology and Metabolism. 
2013;17(5):806-814. 

2. Gaziano T, Reddy KS, Paccaud F et al. Disease Control Priorities in Developing 
Countries. 2nd edition. Jamison DT, Breman JG, Measham AR, et al., editors. 
Washington (DC): The International Bank for Reconstruction and 
Development / The World Bank; New York: Oxford University Press; 2006. 
Chapter 33 Cardiovascular Disease 

3. Boersma E, Mercado N, Poldermans D et al. Acute myocardial infarction. 
Lancet 2003; 361: 847–58. 

4. Cakmak M, Cakmak N, Cetemen S et al. The value of admission glycosylated 
hemoglobin level in patients with acute myocardial infarction. Can J Cardiol. 
2008 May; 24(5): 375–378. 

5. Wahab NN, Cowden EA, Pearce NJ et al. Investigators Is blood glucose an 
independent predictor of mortality in acute myocardial infarction in the 
thrombolytic era? J Am Coll Cardiol. 2002;40:1748–54. 

6. Tenerz A, Norhammar A, Silveira A, et al. Diabetes, insulin resistance, and the 
metabolic syndrome in patients with acute myocardial infarction without 
previously known diabetes. Diabetes Care. 2003;26:2770–6. 

7. Malmberg K, Norhammar A, Wedel H et al. Glycometabolic state at 
admission: Important risk marker of mortality in conventionally treated 
patients with diabetes mellitus and acute myocardial infarction: Long-term 
results from the Diabetes and Insulin-Glucose Infusion in Acute Myocardial 
Infarction (DIGAMI) study. Circulation. 1999;99:2626–32. 

8. Lu L, Liu M, Sun R et al. Myocardial Infarction: Symptoms and Treatments. Cell 
Biochem Biophys. 2015 Jul;72(3):865-7. 

9. Culic V. Acute risk factors for myocardial infarction. Int J Cardiol. 2007 Apr 
25;117(2):260-9.

10. Jameson JL, Kasper D, Longo DL et al. Harrison's Principles of Internal 
Medicine. ST Segment elevation myocardial infarction. 20th Edition. New York 
(USA); McGraw-Hill Education; 2018. p1876.

11. Hadjadj S, Duengler F, Barriere M et al. Prognostic value of admission plasma 
glucose and HbA in acute myocardial infarction. Diabetes Metab. 2005 
Jun;31(3 Pt 1):290-4. doi: 10.1016/s1262-3636(07)70196-9. PMID: 16142020.  

12. Guigliano D, Marfella R, Coppola L, Verrazzo G, Acampora R, Giunta R et al. 
Vascular effects of acute hyperglycaemia in humans are reversed by L-
Arginnine. Evidence for reduced availability of nitric oxide during 
hyperglycaemia. Circulation 1997; 95: 1783–1790. 

13. Mani VE, John M, Calton R. Impact of HbA1c on acute cardiac states. Journal of 
the Association of Physicians of India 2011 June;59(1):1-3

14. Bansilal S, Farkouh ME, Fuster V. Role of insulin resistance and hyperglycemia 
in the development of atherosclerosis. Am J Cardiol. 2007;99:6B–14B. 

15. DeFronzo RA, Ferrannini E. Insulin resistance: a multifaceted syndrome 
responsible for NIDDM, obesity, hypertension, dyslipidemia, and 
atherosclerotic cardiovascular disease. Diabetes Care. 1991;14:173–194

16. Ghaffari S, Niafar F, Separham A, Niafar M, Pourafkari L, Nader ND. Association 
between HbA1c levels with severity of coronary artery disease and short-
term outcomes of acute ST-elevation myocardial infarction in nondiabetic 
patients. Ther Adv Cardiovasc Dis. 2015;9(5):305-313. doi:10.1177/ 
1753944715585500


