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Association of Risk Factors and Glycemic Status in Hospital
Patients of Different Types of Myocardial Infarction in a
Tertiary Care Hospital
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Alam Khan6.
Abstract
Background: Glycometabolic state at hospital admission is an important risk marker for long-term mortality in
patients with acute myocardial infarction. Our aim was to ascertain the associated risk factors and glycemic status in
patients with different types of myocardial infarction, and to assess whether such abnormalities can be identified in the
early course of myocardial infarction.
Methodology: This cross sectional observational study was carried out enrolling 100 subjects with ST elevation (42
subjects) and non ST elevation (58 subjects) myocardial infarction, in the Department of Cardiology, BIRDEM General
Hospital, Shahbagh, Dhaka, over a period of six months from January 2012 to June 2012. We did fasting blood glucose
and glycatedhaemoglobinA1C (HbA1C) level next day following admission with or without history ofdiabetes mellitus
and observed the difference between two types of myocardial infarction (ST elevation and non ST elevation ).
Results: Mean age and gender difference was significant between ST elevation and non ST elevationmyocardial
infarction. Significant differences in pre-existing risk factors such as Diabetes (95.2%,vs 86.2% ), Dyslipidemia
(72.91%, vs 44.82%), Hypertension (79.16%, vs 36.2%) and family history of Ischemic Heart Disease(75%, vs
29.31%) were observed between ST elevation and non ST elevation groups. It was revealed that mean fasting blood
glucose (FBG) in ST elevation and non ST elevation was 10.23 mmol/l and 8.42 mmol/l respectively. Mean HbA1C level
was 9.2% and 8.9% in ST elevation and non ST elevation. Significant difference in fasting blood glucose and HbA1C
was observed between ST elevation and non ST elevation group.
Conclusion: Glycemic status is relatively more uncontrolled in ST elevated MI and must be managed with all possible
therapeutic modules to minimize further complications.
Key Words: ST elevation myocardial infarction (STEMI), Non ST elevation myocardial infarction (NSTEMI), Acute
coronary syndrome (ACS), Glycated haemoglobin A1C (HbA1C), Fasting blood sugar (FBS).

Introduction:
Diabetes mellitus (DM) is a major public health problem and
is associated with poor outcomes in patients with coronary
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artery disease.1 A strong correlation between glycaemic status
and shock or development of heart failure has also been
reported.2 Elevated blood glucose levels per se adversely
affect outcome through the cumulative effects of several
mechanisms, including induction of endothelial dysfunction,
oxidative stress, hyper coagulability and impaired
fibrinolysis.2,3
Patients with diabetes have increased in-hospital mortality
following acute myocardial infarction (AMI), with studies
suggesting higher risk with both hypoglycemia and
hyperglycemia.5So, optimal control is needed for better
outcome. In this study, we assessed whether there is any
relation of glycemic status in ST elevation myocardial
infarction (STEMI) and non ST elevation myocardial
infarction (NSTEMI).
Methodology:
This prospective observational study was done in the
Department of Cardiology, Bangladesh Institute of Research
and Rehabilitation in Diabetes, Endocrine and Metabolic
Disorders (BIRDEM) General Hospital, Shahbagh, Dhaka
between January 2012 to June 2012. The primary objective
was to compare risk factors and glycaemic status in hospital
patient with ST Elevation versus Non ST Elevation
Myocardial Infarction. Patients aged between 25-75 years,
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suffering from STEMI and non-STEMI who presented with
chest discomfort, palpitation or shortness of breath with either
ECG change (ST elevation/depression, T wave changes) or
raised Troponin I were included. Patient with chronic stable
angina, unstable angina, non-cardiac chest pain, congenital or
valvular cases and shortness of breath other than ischemic
heart disease were excluded from our study. Consecutive
patients admitted patient to Coronary Care Unit (CCU)
referred from emergency department or from in-patient
department of the respective discipline with acute coronary
syndrome who met the inclusion criteria, were enrolled in the
study.
Clinical examination, Glycated haemoglobin A1C (HbA1C)
and Fasting blood sugar (FBS) were done next day of
admission and data collected. Demographic information was
prospectively recorded including the subject’s age, gender,
medical and clinical history, clinical examination and follow
up of clinical conditions during hospital stay were assessed
and study was conducted. Convenience sample of 100
consecutive patient were taken due to time constrain.

Figure 1: Bar diagram showing gender distribution of the
study subjects

Data were analyzed by using SPSS version 13. Comparison of
mean between two groups were done by Student’s t test. The
level of significance was set at 0.5.

Table II: Pre-existing risk factors of the study subjects
(n=100)

Results:

Significant differences in pre-existing risk factors were
observed between STEMI and non-STEMI groups (Table-II).
Glycemic status of the study patients is shown in Table-III.

Co-morbid
conditions

STEMI
(n=42)
n (%)

Non-STEMI p value
(n=58)
n (%)

100 consecutive patients were included in the study, of which
42 had STEMI and 58 had NSTEMI. The mean age and age
distribution of the STEMI and NSTEMI groups are given in
Table I.

Diabetes mellitus

40 (95.2)

50 (86.2)

0.001

Dyslipidemia

35 (72.91)

26 (44.82)

0.001

Table I: Age distribution of the study (n=100)

Hypertension

38 (79.16)

21 (36.2)

0.001

Family history of IHD 36 (75)

17 (29.31)

0.037

Smoking

13 (22.41)

0.042

Age group

STEMI

Non-STEMI

(Years)

(n=42)

(n=58)

n (%)

n (%)

25-39

06 (6)

11 (11)

40-49

08 (8)

14 (14)

The mean fasting blood glucose (FBG) in STEMI and
non-STEMI groups were 10.23 mmol/l and 8.42 mmol/l
respectively. Mean glycated haemoglobulin A1C (HbA1C%)
level were 9.2% and 8.9% in STEMI and non-STEMI groups.
Significant difference in FBG and HbA1C% was observed
between STEMI and non-STEMI groups (Table 4).

50-59

16 (16)

19 (19)

Table III: Glycaemia status of the study subjects (n=100)

60 and above

12 (12)

14 (14)

48.36±10.18

51.29±11.55

Glycaemic
status

Mean± SD
Age range

p value

0.024

33-68

In STEMI group, 14 patients (33%) were male and 28 (67%)
were female. In non-STEMI group, 25 patients (43%) were
male and 33(57%) were female (Fig-I).The male female ratio
was 1:2 in the STEMI group and 1:1.3 in the NSTEMI group.

4

Mean FBG (mmol/l)
Mean Hb A1C%

24 (50)

STEMI
(n=42)

Non-STEMI p value
(n=58)

10.23

8.42

0.015

9.2

8.9

0.042

Discussion:
Myocardial infarction usually consists of ST elevation
myocardial infarction and non ST elevation myocardial
infarction.6 These types are named according to the
appearance of the electrocardiogram (ECG) features, that is
ST segment elevation myocardial infarction (STEMI). In non-
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ST elevation myocardial infarction (NSTEMI) there are ST
segment depression or T wave abnormalities.7
Diabetes and asymptomatic hyperglycemia increase the risk
of future cardiovascular morbidity and mortality.8–10,12
Microvascular complications can be reduced by stabilizing
glucose concentrations in patients with diabetes, but whether
such action can also prevent macro vascular complications is
unclear. Treatment with insulin reduced the frequency of
cardiovascular events by 40% in the Diabetes Control and
Complications Trial.14
It was observed that mean age of ST elevation and non ST
elevation myocardial infarctiongroups were 48.36±10.18 and
51.29±11.55 years respectively with age range from 33 to 68
years. Majority of the respondents (STEMI vs Non-STEMI,
16%vs 19%) were found in the age group of 50-59. STEMI vs
Non-STEMI subjects were found in 12% and 14% cases
respectively above 60 years age group. Mean age difference
was significant between STEMI and non-STEMI. Burazeriet
al11 found that mean age of the study subjects with STEMI
was 59.1±8.7 years in their study. In STEMI group, male were
33% and 67% were female. In non-STEMI group, 43%
subjects were male and 57% were female. There were
significant differences in gender between two groups.
In present study, diabetes was present in 95.2% ST elevation
and 86.2%non ST elevation myocardial infarction subjects.
They (STEMI vs non-STEMI) also had dyslipidemia
(72.91%, 44.82%), hypertension (79.16%, 36.2%) and family
history of IHD (75%, 29.31%). Significant differences in
pre-existing risk factors were observed between STEMI and
non-STEMI groups. Burazeri et al11 observed that family
history of coronary heart disease, hypertension and current
smoking were found to be a strong predictor of STEMI and
non-STEMI and differences in diabetes, dyslipidemia, IHD
and hypertension were observed between STEMI and
non-STEMI groups.
The mean Fasting Blood Glucose in ST elevation and non ST
elevation was 10.23 mmol/l and 8.42 mmol/l respectively.
Mean HbA1C% level was 9.2% and 8.9% in STEMI and
non-STEMI. Significant difference in FBG and HbA1C%
were observed between STEMI and non-STEMI groups. Our
findings indicate a high prevalence of impaired fasting
glucose in patients with acute ST elevation myocardial
infarction. Furthermore, elevated fasting glucose level is
associated with worse outcome after a myocardial
infarction.8,10In previous studies,15,16a high concentration of
glucose at admission to hospital predicted long-term outlook
in myocardial infarction, and that metabolicintervention
improved outcome, at least in patients with overt diabetes.
Patients with poorly controlled diabetes mellitus have the risk
of developing macro vascular and micro vascular
complications, but also have an increased risk of
cardiovascular morbidity and mortality compared with
patients with normal glucose tolerance. Early detection
therefore, permit initiation of secondary preventive treatment
measures in such patients. Patients admitted for myocardial
infarction should be tested for glycemic status and other

conventional risk factors. Furthermore, trials should be done
to identify whether or not the outlook of patients with
uncontrolled blood sugar could be improved by
implementation of dietary and exercise oriented programs
along with long term use of drugs. According to the DIGAMI
study, there was a substantial mortality reduction among
patients with diabetes and myocardial infarction who were
randomized treated by insulin and improved metabolic
care.17,18 The relationship between elevated fasting glucose
level and cardiogenic shock after STEMI has been reported
before10 and our results showed that STEMI has significantly
poor glycemic control than NSTEMI.
To the best of our knowledge there is no such study which
compares the glycemic status in different types of myocardial
infarction. Our results indicate that high-risk individuals can
be identified during their hospital stay.Risk can, therefore, be
identified by an HbA1c value at admission, a single fasting
blood glucose concentration.These are all quick, inexpensive
tests, which are seldom done in coronary care units.
Conclusion:
Diabetes mellitus, Dyslipidemia, Hypertension, family
history of IHD and smoking were most common risk factors
of the study subjects with pre-existence risk factor being
significantly different between STEMI and non-STEMI
groups. There was a significant difference in FBG and
HbA1C% between the STEMI or NSTEMI groups. Since
complications of STEMI are grave, tight control of glycemic
status may improve long term outcome. Our study is limited
by the absence of correlation of in hospital outcome with
glycemic status and risk factors. Although sample size was
calculated statistically, the original sample size was small in
relation to huge number of population; as well as the study
period was only six months.So large sample could not be
included.Further studies are required to assessthe relation
between glycemic status and long term outcome in different
type of MI.
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