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Abstract
Background: Diabetes where glycated Hemoglobin A1c (HbA1c) level is raised, a strong independent risk
factor for the development of atherosclerosis which leads to acute coronary syndrome (ACS). This study is
designed to compare the in-hospital outcomes in terms of developing arrhythmias, heart failure, cardiogenic
shock, cardiac arrest and death among the normal HbA1c level (<6.5%) and raised HbA1c level (³6.5%)
patients who presented with ACS.
Objective: To compare the in-hospital outcomes of patients with raised HbA1c level (³6.5%)and normal HbA1c
level (<6.5%) after first attack of acute coronary syndrome.
Methods: A total of 104 patients admitted during the study period to coronary care unit (CCU) of Combined
Military Hospital (CMH), Dhaka through emergency department or chest pain unit, who suffered from acute
coronary syndrome were included in this study. Patients were divided into two groups, those having HbA1c
³6.5% and <6.5%. Patients were followed up till discharge to observe their outcome in the hospital.
Results: A total of 104 patients were included in the study where 85(81.7%) were male and 19(18.3%) were
female. Gender distribution were matched in both HbA1c level (p>0.05). Risk factors including hypertension,
smoking and dyslipidaemia were found significantly high among those who had HbA1c ³6.5 (p<0.05). There
was no relation with family history of CAD with higher HbA1c level. Obesity was distributed evenly in both higher
and lower HbA1c levels of the diagnosis of ACS 8(7.7%) were UA, 33(31.7%) were NSTEMI and 63(60.6%)
were STEMI. There were less complications among the patients who had HbA1c <6.5% (p<0.05). Arrhythmias
were found to be more common in HbA1c ³6.5% group than HbA1c <6.5% group was (p<0.05), heart failure
was more in HbA1c ³6.5% group, 10(19.2%) and (p<0.05), cardiogenic shock was found more commonly in
HbA1c ³6.5% group, 6(11.5%) (p<0.05), cardiac arrest was more 10(19.2%) among HbA1c ³6.5% group.
Finally, death was more in HbA1c ³6.5% group. 10(19.2%) than the HbA1c <6.5% group and it was statistically
significant (p<0.05).
Conclusion: Findings of the study suggest that higher HbA1c (³6.5%) level is associated with more adverse
in-hospital outcome among ACS patients.
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Introduction
Diabetes mellitus is a disease of antiquity known to
mankind since the past 3500 years. Now a day’s
acute coronary syndrome is a major cause of morbidity
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and mortality all over the world. In the Framingham
study, the incidence of cardiovascular diseases in
diabetic men was twofold that in nondiabetic men and
in diabetic women it was threefold that in nondiabetic
women.1 Hyperglycemia accelerates the process of
atherosclerosis by the formation of glycated proteins
and advanced glycation end products, which act by
increasing the endothelial dysfunction. High admission
blood glucose levels after acute myocardial infarction
are common and are associated with an increased
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risk of death in subjects with and without diabetes.
Glycometabolic state at hospital admission is an
important risk marker for long-term mortality in patients
with acute myocardial Infarction. Glycosylated
haemoglobin provides a measure of average blood
glucose levels during the period of 8 to 12 weeks. So,
it could prove useful for the diagnosis of diabetes
mellitus in ACS when stress induced hyperglycemia
is a confounding factor as it is unlikely to rise with
acute hyperglycaemia.2 With the increase of obesity,
insulin resistance, and the metabolic syndrome, the
worldwide prevalence of diabetes is expected to double
by the year 2030. According to epidemiological
characteristics, percentage of morbidity, early
disability and mortality ischaemic heart disease
represents a very serious socio-medical problem in
the majority of countries. Epidemiological studies
confirm that there is an increase in the prevalence of
acute myocardial infarction (AMI) in general.3-4
Myocardial infarction is associated with a number of
complications that involve the cardiac conduction
system (various degrees of atrioventricular and
intraventricular block); the propensity for ventricular
and supraventricular arrhythmias; a variety of
haemodynamic disturbances that result from
contractile and diastolic ventricular dysfunction; and
the mechanical disruption of intracardiac structures
that leads to papillary muscle rupture with mitral
regurgitation, septal rupture with left-to-right shunt,
and cardiac free wall rupture with cardiac tamponade
or pseudoaneurysm formation. In addition,
thromboembolic events, pericarditis and recurrent
ischemia or reinfarction also constitute important
complications of acute myocardial infarction.5-6 In
addition to being a risk factor for the development of
coronary artery disease, diabetes influences outcomes
following acute coronary syndrome.7-8 Considering
these, the study was aimed to compare the in-hospital
outcomes of patients with raised HbA1c level (³6.5%)
and normal HbA1c level (<6.5%) after first attack of
acute coronary syndrome.

patients with raised HbA1c level (³6.5%) and 52 with
normal HbA1c level (<6.5%) presenting with first attack
of acute coronary syndrome were purposively selected
irrespective of age and sex. Each patient or his/her
attendant willingly gave informed consent to take part
in the study. Physically and psychologically stable
patients were included in the study. Previous history
of acute coronary syndrome, previous heart failure,
valvular heart disease (rheumatic, congenital or
degenerative), congenital heart disease, pre excitation
syndrome, pregnancy, chronic kidney disease,
haemoglo-binopathy, severe anaemia (Hb% <7 gm/
dl) and patient / attendant refused to give informed
consent to take part in the study were excluded. All
collected questionnaires were checked very carefully
to identify error in the data. Data were collected from
104 patients by using predesigned questionnaires
made for recording all relevant parameters under study.
Statistical analysis was performed using standard
statistical software (SPSS version 20). Continuous
data were presented as mean ± standard deviation,
categorical data were presented as frequencies and
percentages. Differences between groups were
evaluated using the unpaired Student t test. Chi square
test was used for categorical variables and unpaired
t-test was used for continuous variables. A p value of
<0.05 accepted as statistically significant. Permission
was obtained from the ethical committee of the
hospital authority. The aims and objectives of the study
along with its procedure, methods, risks and benefits
of the study were explained to the patients in easily
understandable language, then informed written
consent were taken from the patients or legal
guardians. It was assured that all information and
records would be kept confident and the procedure
would be helpful for both the physicians and the
patients in making rational approach of the case
management. They had the freedom to withdraw from
the study at any time.

Materials and Methods
It was a cross sectional study done in the department
of cardiology, Combined Military Hospital (CMH),
Dhaka during October 2018 to June 2019. All patients
presenting with first attack of acute coronary syndrome
in emergency and casualty department, chest pain
unit and coronary care unit of Combined Military
Hospital (CMH), Dhaka during the study period.
Convenient (purposive) sampling was applied to select
the samples. One hundred and four subjects, 52

Results
A total of 104 patients were included in the study where
85(81.7%) were male and 19(18.3%) were female.
Gender distribution were matched in both HbA1c level
(p >0.05) (table I). Among all 39(37.5%) were from
rural origin and rest 65(62.5%) were from urban
locality. Regarding risk factor analysis, in HbA1c
<6.5% group hypertensive were 19(36.5%) and in
HbA1c ³6.5% group hypertensive were 34(65.4%).
Distribution was significant (p<0.05). Smoking was
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found more in subjects who had HbA1c ³6.5% which
were 21(40.4%) and it was significant (p<0.05).
Dyslipidaemia was found significantly high among
those who had HbA1c 6.5% [30(57.7%)] (p<0.05).
There was no relation with family history of CAD with
higher HbA1c level and obesity was distributed evenly
in both higher and lower HbA1c levels. There was no
relation of previous history of vascular events/stroke
with HbA1c level (figure 1).

Table II: Distribution of the study subjects by types
of ACS and HbA1c level (n= 104)

Table I: Distribution of the study subjects by gender
and HbA1c level ( N= 104)

Table III: Distribution of the study subjects by
baseline ECG findings and HbA1c level (n= 104)

Sex

HbA1c level
<6.5%

Total

³ 6.5%

Male

43(82.7%)

42(80.8%) 85(81.7%)

Female

9(17.3%)

10(19.2%) 19(18.3%)

Total

52

52

104

Chi square value 0.064, DF- 1, p=0.800

HbA1c level
<6.5%

UA
NSTEMI
STEMI

4(7.7%)
13(25.0%)
35(67.3%)

Total

52

ECG findings

Total

³6.5%
4(7.7%)
8(7.7%)
20(38.5%) 33(31.7%)
28(53.8%) 63(60.6%)
52

HbA1c level

104

Total

<6.5%

³ 6.5%

ST elevation

37(71.2%)

28(53.8%)

63(60.6%)

ST depression
No change

12(23.1%)
0(0%)

16(30.8%)
1(1.9%)

28(26.9%)
1(1.0%)

7(13.5%)

12(9.6%)

52

104

Others (Dynamic 3(5.8%)
changes)
Total

52

Table IV: Distribution of the study subjects by
baseline Troponin I and HbA1c level (n= 104)

HbA1c ≥6.5

HbA1c<6.5

Diagnosis

45

Troponin I

40
35

Positive

30

Negative

25

Total

20

HbA1c level
<6.5%
£6.5%

Total

48(92.3%) 48(92.3%) 96(92.3%)
4(7.7%)

4(7.7%)

8(7.7%)

52

52

104

15

Table V: Distribution of the study subjects by
treatment given and HbA1c level (n= 104)

10
5
0
HTN

Smoking

DL

FH of CAD

Obesity

H/O stroke

Treatment

HbA1c level
<6.5%

Figure 1: Risk factors
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³6.5%

Streptokinase 22(42.3%) 14(26.9%) 36(34.6%)
LMWH

Regarding different diagnosis of ACS 8(7.7%) were
UA, 33(31.7%) were NSTEMI and 63(60.6%) were
STEMI (table II). ECG changes revealed 63(60.6%)
had ST elevation, 28(26.9%) had ST depression and
1(1%) had no change and 96(92.3%) had troponin I
positive (table III). Among all 36(34.6%) patients
received SK, 57(54.8%) patients received LMWH,
P.PCI was done in 7(6.7%) and others (SK followed
by PCI) were done in 4(3.8%) cases (table IV).

Total

Primary PCI
Others
(SK+ PCI)
Total

25(48.1%) 32(61.5%) 57(54.8%)
4(7.7%)
1(1.9%)

3(5.8%)
3(5.8%)

7(6.7%)
4(3.8%)

52

52

104

Among all 36(34.6%) were given Streptokinase,
57(54.8%) were given LMWH, Primary PCI was done
in 7(6.7%) and others (SK followed by PCI) were done
in 4(3.8%) cases (table V).
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There were less complications among the patients
who had HbA1c <6.5% (p<0.05) (table VI).
Arrhythmias were found more commonly in HbA1c
³6.5% group than HbA1c <6.5% group which
15(28.8%) (p<0.05), heart failure was more in HbA1c
³6.5% group than the HbA1c <6.5% group which
were 10(19.2%) and p<0.05, cardiogenic shock was
found more commonly in HbA1c ³6.5% group than
the HbA1c <6.5% group which were 6(11.5%) and it
was significant (p<0.05), cardiac arrest was found
more 10(19.2%) among HbA1c e”6.5% group than
the HbA1c <6.5% group. Finally death was more
HbA1c ³6.5% group than the HbA1c <6.5% group
which were10(19.2%) and it was statistically
significant (p<0.05) (figure 2).

Table VI: Distribution of the study subjects by
occurrence of complications and HbA1c level
(n=104)
Complications

*HbA1c level
<6.5%

Total

³ 6.5%

No

41(78.8%) 30(57.7%) 71(68.3%)

Yes

11(21.2%) 22(42.3%) 33(31.7%)

Total

52

52

104

Chi square value 5.371, DF- 1, p=0.020
*Complications are arrhythmias, heart failure, cardiogenic shock,
cardiac arrest and death

HbA1c < 6.5

HbA1c ≥ 6.5

16
14
12
10
8
6
4
2
0
Arrhythmias

Heart
failure

Cardiogenic
shock

Cardiac
arrest

Death

Figure 2: Diagrammatic presentations of different
outcomes among both groups
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Discussion
Acute hyperglycaemia in patients with acute coronary
syndrome has several clinical implications. These
patients could have established diabetes, undiagnosed
diabetes or impaired glucose tolerance or stressrelated hyperglycemia. Patients with diabetes or a
new diagnosis of diabetes could have either established
or subclinical vascular disease. The important question
is whether or not hyperglycemia has independent
pathophysiological effects in the clinical course of
patients with acute coronary syndrome. Other studies
have reported association with hyperglycaemia and
mortality in acute coronary syndrome.9 In the present
study, a total of 104 patients were included in the
study where 85 (81.7%) were male and 19 (18.3%)
were female. Gender distribution were matched in both
HbA1c level (p>0.05). Among all 39(37.5%) were from
rural areas and rest 65(62.5%) were from urban. These
findings are taken from the sample which were
purposively taken. So, it may not represent the actual
scenario of Bangladesh. Regarding risk factor analysis,
in HbA1c <6.5% group hypertensive were 19(36.5%)
and in HbA1c ³6.5% group hypertensive were
34(65.4%). Distribution was significant (p<0.05).
Smoking was found more in subjects who had HbA1c
level ³6.5% which were 21(40.4%) and it was
significant (p<0.05). Dyslipidaemia was found
significantly high among those who had HbA1c level
³6.5% [30(57.7%)] (p<0.05). There was no relation
with family history of CAD with higher HbA1c level
and obesity was distributed evenly in both higher and
lower HbA1c levels. There was no relation of previous
history of vascular events/stroke with HbA1c level.
Ischemic heart disease (IHD) or coronary heart disease
(CHD)] is the leading cause of death in Bangladesh
and worldwide.10 Behavioral risk factors, including
tobacco use, physical inactivity, and unhealthy diet
are responsible for about 80% of IHD and
cerebrovascular disease.11 Worldwide, hypertension
is estimated to cause 7.5 million deaths, about 12.8%
of the total of all annual deaths12 which is a major
risk factor for IHD and strokes (Ischemic as well as
hemorrhagic).13 Blood pressure levels have been
shown to be positively and progressively related to
the risk for stroke and coronary heart disease. In some
age groups, the risk of CVD doubles for each
incremental increase of 20/10 mmHg of blood pressure,
starting as low as 115/75 mmHg.14 Regarding different
diagnosis of ACS 8(7.7%) were UA, 33(31.7%) were
NSTEMI and 63(60.6%) were STEMI. Every year in
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the United States, ~1.3 million patients are admitted
to hospitals with UA/NSTEMI as compared with
~300,000 patients with acute STEMI. The relative
incidence of UA/NSTEMI compared to STEMI appears
to be increasing.15 But in our study, sample STEMI
are more than that of UA/NSTEMI. ECG changes
revealed 63(60.6%) had ST elevation, 28(26.9%) had
ST depression and 1(1%) had no change and
96(92.3%) had troponin I positive. Among all 36(34.6%)
patients received streptokinase, 57(54.8%) were given
LMWH, primary PCI was done in 7(6.7%) and others
(SK followed by PCI) were done in 4(3.8%) cases.
There were more complications among the patients
who had HbA1c level ³6.5% <0.05). Arrhythmias were
found more commonly in HbA1c ³6.5% group than
HbA1c <6.5% group (p<0.05), heart failure was more
in HbA1c ³6.5% group than the HbA1c <6.5% group
which was 10(19.2%) and p<0.05, cardiogenic shock
was found more commonly in HbA1c ³6.5% group
than the HbA1c <6.5% group and it was significant
(p<0.05), cardiac arrest was found more 10(19.2%)
among HbA1c ³6.5% group than the HbA1c <6.5%
group. In acute myocardial infarction, an increased
plasma glucose level has been demonstrated to be
capable of inducing such electrophysiological
alterations as to favour the occurrence of arrhythmias,
whose outcome could be fatal. Acute hyperglycemia
is independently associated with impaired left
ventricular function and with a larger infarct size due
to an increased incidence of the no-reflow
phenomenon. Finally, a worse myocardial performance
has been demonstrated in patients with acute
myocardial infarction and concomitant
hyperglycemia.15 The value of HbA1c measurements
for the interpretation of hyperglycemia after ACS and
the estimation of the prevalence of unrecognized
diabetes among patients admitted to coronary care
unit with the use of fasting plasma glucose (FPG)
level of 140 mg/dl and HbA1c level of more than 6.5%
as combined diagnostic criteria, the study concluded
that HbA1c determination is useful for early and
accurate interpretation of hyperglycemia following
ACS.16 A study done by Saleem et al found seventyeight patients (70.9%) had DM, 73 (93.58%) had
HbA1c> 7%, 52 (47.3%) were hypertensive, 19 (17.3%)
had a history of smoking and 37 (33.6%) had raised
cholesterol. Coronary angiography was carried out in
87 (79.1%) patients and the severity of disease was
264
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assessed using the Gensini score. The mean Gensini
score was 53.36±36.94 and the mean HbA1C was
8.4±2.39%. There was a significant association
between Gensini score and DM (p=0.003) and
between Gensini score and hypertension (p=0.018).
HbA1C (r=0.427, p=0.001) and duration of DM
(r=0.362, p=0.004) had a positive linear correlation
with the Gensini score. Multiple regression analysis
showed HbA1C to be an independent factor that
influenced the Gensini score (p=0.021).20Our study
findings also found to be associated with adverse
outcome who had higher HbA1c level. Finally death
was more in HbA1c ³6.5% group than the HbA1c
<6.5% group and it was statistically significant
(p<0.05) High admission blood sugar levels after acute
myocardial infarction are associated with increased
risk of death.17Glycometabolic state at hospital
admission is an important risk marker for long-term
mortality in patients with acute myocardial infarction.18
Hyperglycaemia following acute myocardial infarction
may results from stress or may be due to previously
unrecognized diabetes mellitus.19 Itis also found in
another study that high HbA1c is associated with bad
outcome instable angina patients.21 Our study also
revealed that the adverse outcomes are more in those
who had higher HbA1c level. It is frequently difficult to
separate the two conditions clinically. Hence, blood
sugar estimation alone cannot be taken as an
independent diagnostic tool for hyperglycaemia with
ACS, rather HbA1c may be an additional important
diagnostic tool.
Conclusion
In hospital outcome of acute coronary syndrome
patients vary according to the level of baseline HbA1c.
Raised HbA1c level e.g., ³6.5% are associated with
adverse in-hospital outcome in ACS patients when
compared to normal HbA1c level e.g. <6.5%.
Complications like significant arrhythmias, heart failure,
cardiogenic shock, cardiac arrest and death were more
commonly observed in ACS patients with raised HbA1c
level in comparison to the counterparts with normal
HbA1c level.
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