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INTRODUCTION:
Coronary artery disease (CAD) is characterized by the partial or 
complete obstruction of single or multiple coronary arteries leading to 
a mismatch between myocardial oxygen demand and supply. It is the 
commonest form of cardiac disease and the leading cause of morbidity 
and mortality throughout the world. It is being projected as the leading 

1-3cause of mortality in India and the rest of the world by 2020.

The morbidity and mortality of a diabetic patient suffering an acute 
myocardial infarction (AMI) is more than that of a non-diabetic 

4patients.  Elevated glucose levels on admission in non-diabetic 
patients with AMI are independently associated with large infarct size 
and a higher mortality rate when compared with patients with normal 

5,6glucose levels.

It has been observed that elevated blood glucose levels adversely affect 
several mechanisms, including induction of oxidative stress, endothelial 
dysfunction and impaired brinolysis and hypercoagulability. Thus, the 
detrimental effect of stress hyperglycemia in AMI may also arise from its 

7-9tendency to enhance inammation.

Based on conicting literature and because of lack of similar studies 
conducted in the region, this study aims at exploring the association 
between the admission glycemic status and in-hospital mortality in 
acute myocardial infarction in non-diabetic patients.

MATERIAL AND METHODS:
The present prospective study was conducted in the medicine 
department, Guru Nanak Dev Hospital attached to Government Medical 
College, Amritsar. 100 cases of acute myocardial infarction (AMI) were 
included in our study and divided among four groups according to 
admission blood sugar level. Group I (≤120 mg %), Group II (120-139 
mg %), Group III (140-179 mg %) and Group IV (>180 mg %).

Patients with acute myocardial infarction both ST-elevation 
myocardial infarction (STEMI) and non ST-elevation MI (NSTEMI) 
proven by history, electrocardiography (ECG) and cardiac enzymes 
with no previous history of diabetes were included in the study. 
Patients presenting with history of onset of symptoms within 48 hours 
were included in the study. 

Those patients with pre-existing diabetes, patients who had received 
dextrose containing intravenous uids before admission, post-surgical 

patients, post trauma (up to 1 month) patients, and those with pre-
existing history of taking drugs that elevate blood  glucose levels e.g. 
corticosteroids, barbiturates, oral contraceptives and progesterone etc 
were excluded from our study.

A detailed history and clinical examination of the patients was done 
and clinical diagnosis of acute myocardial infarction (AMI) was made. 
Presence and severity of heart failure as outcome in acute myocardial 

10infarction patients was measured using the Killip's classication.  
Routine baseline investigations along with random plasma glucose, 
HbA1c, TROP-T, CPK-MB and Lipid prole were performed. 
Patients were followed throughout the hospital stay for any 
complication like cardiogenic shock or death.

The above data were collected and tabulated and comparison of 
admission RBS and mortality was analyzed using version 22 of the 
Statistical Package for Social Sciences (SPSS, published IBM Inc.). 
Chi-square test and one way analysis of variance (ANOVA) tests were 
performed. Bivariate correlation using Pearson's method was used to 
identify different correlates of death as outcome.

RESULTS:
A total of 100 patients included in the study were divided into four 
groups (I to IV) of patients depending on the admission RBS. Group I 
comprised of 31 patients, Group II with 18 patients, Group III with 28 
patients, Group IV with 23 patients respectively. Mean age of patients 
in the present study was 59.53 ±11.55 years with male predominance 
and male: female ratio of 1.27:1.

Mean systolic BP at admission was 92 mm Hg in Group IV as 
compared to 142.51mm Hg in Group I, 131.83 mm Hg in Group II and 
138.07 mm Hg in Group III. The mean diastolic BP at admission was 
59.04 mm Hg in Group IV as compared to 85.33mm Hg in Group I, 
76.11mm Hg in Group II and 84.92 mm Hg in Group III. There was a 
statistically signicant (P<0.0001) difference in the mean systolic BP 
and mean diastolic BP among groups. While the difference in heart rate 
among study groups was statistically non-signicant. 

In the present study, 57% of the study population presented with 
hypertension. Out of these 22% cases were in group I, 61.1% cases in 
group II, 50% cases in Group III and 43.5% cases of group IV. 

Mean RBS at the time of admission among groups were, Group I – 
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ABSTRACT
INTRODUCTION: Coronary artery disease (CAD) will be the leading cause of mortality by 2020. During recent years, many studies are directed 
towards the evidence that the concomitant occurrence of hyperglycemia in patients with an acute myocardial infarction (MI) enhances the risk of 
mortality and morbidity, with or without diabetes. 
AIMS AND OBJECTIVES: To determine the relationship of admission blood glucose levels and in hospital mortality in non-diabetic myocardial 
infarction patients.
MATERIALS AND METHOD: A study of 100 non-diabetic acute myocardial infarction patients was carried out in the Medicine department, 
Guru Nanak Dev Hospital attached to Government Medical College, Amritsar. Patients were divided among four groups according to admission 
blood sugar level. Group I (≤120 mg %), Group II (120-139 mg %), Group III (140-179 mg %) and Group IV (>180 mg %). All cases were 
examined and investigated and followed up for any complication like cardiogenic shock or death during their hospitalization period. Data derived 
was analyzed using appropriate statistical methods across the groups.
CONCLUSION: It was concluded from the study that even in non-diabetic patients, hyperglycaemia on admission is independently associated 
with a higher risk of in-hospital mortality. 
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108.96 , Group II- 130.11, Group III- 158.82, Group IV – 195.08, and 
the difference was statistically signicant (p=0.00001).(Figure 1). 

FIGURE 1: MEAN RBS AT TIME OF ADMISSION WITHIN 
STUDY GROUPS

There was no statistical signicant difference in HbA1c, CK-MB and 
TROP T values across the groups. Incidence of development of 
cardiogenic shock and mortality were seen to be highest in group IV 
(65.2% and 60.8% respectively) in our study. This difference was also 
statistically signicant. (table1and 2)

TABLE 1: DEVELOPMENT OF CARDIOGENIC SHOCK IN 
THE STUDY POPULATION

TABLE 2: COMPARISON OF HOSPITAL MORTALITY IN 
THE STUDY POPULATION

On correlation analysis, our study results show that both admission 
RBS and cardiogenic shock have statistically signicant positive 
correlation with death. While systolic BP and diastolic BP have 
negative correlation with death as depicted in table 3.

TABLE 3: CORRELATIONS OF VARIOUS CLINICAL PARAM 
ETERS AND MORTALITY

DISCUSSION:
Mean age of patients in our study was 59.53 years. We observed that as 
age advanced there was an increase in glycemic status of the patients as 
well, but this difference was not statistically signicant. Many 
previous studies have also shown that as age advances there is 

11,9,12,13 Impaired Glucose Tolerance (IGT). There was an increase in the 
RBS levels seen across the  groups i.e. from group I- IV and this 
difference was also found to be statistically highly signicant. 

We observed that patients with higher admission RBS (group IV) were 
found to have lower systolic BP and diastolic BP at the time of 
admission.The difference in SBP and DBP within groups was 
statistically also signicant (P<.00001). These ndings can be 
explained by the fact that the patients with higher admission blood 
glucose levels have a lower LVEF and poorer left ventricular function. 
Patel et al, Kadri et al, Suleiman and Antman et al have have also 
shown that patients with higher initial blood glucose levels had lower 
left ventricular ejection fractions and reduced systolic blood 

9,15,16,8pressures.

In our study 57% population was hypertensive while 43% cases were 

non-hypertensive. But, we did not observe any relation of increased 
RBS and hypertension across the study groups. Our results were in 

9accordance with results of Patel et al in their study.

Both CK-MB levels and TROP T levels were seen to be raised across 
the groups, which is suggestive of AMI but this distribution across the 
groups was statistically not signicant contrary to the study by 
Suleiman et al who observed higher level of enzymes in patients with 

16higher admission RBS values.

We observed that presence of cardiogenic shock and in hospital 
mortality was seen only in group IV (65.2% cases and 60.86 
respectively) thus suggesting that there is higher risk of development 
of cardiogenic shock and mortality in subjects with higher admission 

7,14RBS. Wahab et al and Dziewierz et al also reported similar ndings.

On Pearson's correlation analysis of different variables, we observed 
that admission RBS and Cardiogenic shock have statistically 
signicant positive correlation with death while systolic BP and 
diastolic BP have negative correlation with mortality in AMI.

Hence, the raised admission RBS has an association with in hospital 
mortality in non-diabetic AMI patients in our study. This nding was in 
unison with ndings of Suleiman et al, Mansour et al, Aronson et al, 

 16-19Oswald et aland Ishihara et al.

CONCLUSION:
From the results of our study we conclude that even in non-diabetic 
patients, hyperglycaemia on admission is independently associated 
with a higher risk of in-hospital mortality.
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Cardiogenic 
Shock

Group I
(N=31)

Group II
(N=18)

Group III
(N=28)

Group IV
(N=23)

P value

YES 0 0 0 15 (65.2%) P<0.05*
NO 31 18 28 8

Mortality Group I
(N=31)

Group II
(N=18)

Group III
(N=28)

Group IV
(N=23)

P

YES 0 0 0 14 (60.8%) P=0.001*

NO 31 18 28 9

VARIABLE N r score
(pearson correlation)

P

AGE 100 0.1219 0.226
ADMISSION RBS 100 0.2963 <0.001*

SYSTOLIC BP 100 -0.522 <0.001*
DIASTOLIC BP 100 -0.5275 <0.001*
HEART RATE 100 0.1364 0.175

CK-MB 100 0.1288 0.201
HBA1C 100 0.1307 0.194
TROP T 100 0.0725 0.473

CARDIOGENIC 
SHOCK

100 0.9625 <0.001*
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