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Abstract
Background: Metabolic Syndrome is already one of the major
public health problems around the world; it may be more grievous
when associated with any cardiac emergency like myocardial
infarction (MI). Objective: To evaluate the association of
metabolic syndrome and its angiographic effects on patients with
Acute ST-Elevation Myocardial Infarction (acute STEMI).
Methods: This prospective observational study was done in the
Department of Cardiology of the National Institute of
Cardiovascular Diseases (NICVD), Dhaka, Bangladesh, between
July and December of 2013. A total 233 patient were selected
for data collection; of them 109 were in group I (acute STEMI
patients with metabolic syndrome) and 124 in group II (acute
STEMI patients without metabolic syndrome). Initial evaluation
of the patients was done by history taking and clinical
examination. Baseline investigations like ECG, CK(MB), lipid
profile, fasting blood sugar, serum creatinine and
echocardiography were done. Coronary angiogram (CAG) was
done in the Cardiac Cath-Lab facility of the same hospital. Data
was analyzed by using SPSS version 16.0. Comparison between
groups was done by unpaired t-test, while categorical data was
analyzed with Chi-square (c2) test. Results: In patients with
metabolic syndrome (group I), most of them (68.9%) had more
than 2 metabolic components out of 4; the combinations were:
high TG + low HDL (54.6%), DM + high TG (46.9%), raised
BP + high TG (38.5%), DM + low HDL (33.6%), raised BP +
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low HDL (26.4%) and raised BP and DM ( 24.3%).ECG shows
that the inferior wall acute myocardial infarction (MI) was
41.28% and 44.55% in group I and group II respectively, while
anterior wall was involved 58.71 % and 55.65% cases
respectively, which was not statistically significant. Heart failure
was significantly more in patients of group I than group II
(46.79% vs. 20.97%; p<0.001). Echocardiography reveals that
the left ventricular (LV) ejection fraction (EF) was much less
in group I than that of group II (42.8±18.07% vs. 50.4±21.2%;
p<0.001). Among the patients who underwent coronary
angiogram (CAG), the mean Friesinger score were 9.7±2.5 in
group I and 7.1±3.3 in group II (p<0.05); it indicated more
chances of severe coronary artery disease and fatality in group
I patients. Conclusion: Acute ST-elevation myocardial
infarction patients with metabolic syndrome have much worse
angiographic outcome and poor prognosis than those without
metabolic syndrome.
Keywords: Myocardial infarction, metabolic syndrome,
cardiovascular disease, angiographic outcome.

Introduction
etabolic Syndrome is already one
of the major public health problems
of the 21st century1. However, the
diagnosis of metabolic syndrome is simple,
mainly done by using clinical information and
biochemical tests that are available in any health
care system. The concept of the metabolic
syndrome as a cluster of cardiovascular risk
factors occurring in association with insulin
resistance was brought to the wider scientific
community in the American Diabetic
Association (ADA) Scientific Sessions in 1988,
through an informative lecture given by
Reaven2. The frequent simultaneous presence
of obesity, hyperlipidemia, diabetes mellitus and
hypertension were first described in the late 60s,
and subsequently highlighted in the late 70s by
many researchers who coined the term
“metabolic syndrome” and described its
association with atherosclerosis 3,4. Today
metabolic syndrome is a matter of immense
public health concern for its atherosclerotic
presentation. The syndrome may affect more
than 50% of the elderly in the United States and
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even higher percentages in various ethnic groups
around the world4. Metabolic Syndrome is a
major public health problem; it may be grievous
when associated with any cardiac emergency
like myocardial infarction (MI), as studies based
on populations at high risk for cardiovascular
disease have shown a very high prevalence of
metabolic syndrome4-6. Moreover, metabolic
syndrome represents a cluster of several risk
factors, each of which may be involved in this
poor outcome of the acute MI patients7,8. There
are several literatures available from western
countries on impact of presence of metabolic
syndrome on acute MI patients, which can be
predicted by angiographic evidence8. However,
there are only few reports available in the
literature on angiographic outcomes of
metabolic syndrome patients with Acute STElevation Myocardial Infarction (acute STEMI)
in our country. Hence, in the present study, we
tried to evaluate the angiographic impact of
metabolic syndrome on patients with Acute STElevation Myocardial Infarction (acute
STEMI).
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Methods
This prospective observational study was done
in the Department of Cardiology of the National
Institute of Cardiovascular Diseases (NICVD),
Dhaka, Bangladesh, between July and December
of2013. The study population were the patients
with acute STEMI, with metabolic syndrome
(group I) and without metabolic syndrome (group
II), who were admitted into NICVD Hospital at
that time. We adopted the Convenience Sampling
technique. Our inclusion criteria for group I
included patients having acute STEMI (the
diagnosis of acute ST-Elevation Myocardial
Infarction was done according to the ‘third
universal definition of myocardial infarction’)9
admitted into the hospital within 12 hours of onset
of chest discomfort, who fulfilled the criteria of
‘International Diabetic Federation (IDF)
definition of metabolic syndrome’10 and received
streptokinase therapy after admission. While
group II included patients having acute STEMI
patients admitted into the hospital within 12 hours
of onset of chest discomfort, with no evidence
of metabolic syndrome, and received
streptokinase therapy as well. However, our
exclusion criteria involved patients of acute
STEMI patients who arrived >12 hours of onset
of chest discomfort, with previous myocardial
infarction (MI), or Percutaneous Coronary
Intervention (PCI) or Coronary Artery Bypass
Grafting (CABG), or having cardiomyopathy,
congenital heart disease, or valvular heart
disease, and with acute infections, neoplastic
disease, chronic renal insufficiency and other
severe chronic diseases.
Data collection was done after taking written
informed consent from each patient or from his/
her legal guardian who fulfilled the criteria. Total
233 patient were selected for data collection; in
group I, 109 and in group II, 124 patients were
included. Initial evaluation of the patients done
by history and clinical examination was recorded
in the preformed data collection sheet.
Demographic profile, pulse, blood pressure, body
Volume 16 No. 1 June 2021: 49-56
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weight, waist circumference and ECG report at
emergency room were recorded. Risk factors like
history of hypertension, smoking, dyslipidemia,
diabetes mellitus and obesity were also noted.
Detailed drug history was taken. Those who were
previously hypertensive and taking
antihypertensive drugs were counted as
hypertensive patients. For the rest the highest
blood pressure value on the second and third day
were also taken for the record. Baseline
investigations like ECG (done by the Fukuda
Denshi-FX-2111 EKG Machine, made in Japan),
CK(MB), lipid profile, fasting blood sugar, serum
creatinine and echocardiography (done by the GE
Vivid S5 Ultrasound Machine, made in USA)
were done. Serum levels of triglyceride and total
cholesterol were measured by enzymatic method.
High density lipoprotein (HDL) was measured
by the direct method using elimination/catalase,
while low density lipoprotein (LDL) cholesterol
was derived using the ‘Friedewald formula’.
Blood glucose was measured by enzymatic
method. All the blood samples were analyzed
within 2 hours of collection. Coronary angiogram
(CAG) was done in the Cardiac Cath-Lab facility
of the same hospital. For the patients undergone
coronary angiogram, their angiographic severity
of coronary artery disease assessment was done
by using ‘Friesinger score’11. Data were analyzed
by using SPSS (Statistical Package for Social
Science) version 16.0. Comparison between
groups was done by unpaired t-test, while
categorical data was analyzed with Chi-square
(c2) test.
Results
The mean age of the patients in group I and group
II were 54.59±10.44 and 53.24±9.40 years
respectively. However, the mean age difference
was not statistically significant (p>0.05)
(Table I). Both group I and group II have almost
similar sex distribution (male-67.80% vs.
68.54%; female-32.11% vs. 31.45%), without
any statistical difference. The common risk
factors for ischemic heart disease (IHD) at
51
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admission were shown in Figure 1. It was found
that 34.86% of the patients in group I were
hypertensive in contrast to 25.8% of those in
group II. Diabetes mellitus was found 41.28%
in group I and 14.51% in group II. Besides,
22.01% and 16.93% patients were dyslipidemic
in group I and group II respectively. 51.37% of
group I and 58.06% of group II were current
smoker/had history of smoking. Family history
of cardiovascular disease was present in 19.26%
and 16.12% in group I and group II respectively.
All common risk factors were statistically nonsignificant (p>0.05), except diabetes (p=0.007).
The mean waist circumference in male patients
was 96±4.9 cm in group I and 84±5.6 cm in group
II. In contrast, the mean of waist circumference
in female patients was 84±3.5 cm in group I and
74±5.5 cm in group II. Differences of waist
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circumference in male and female were
statistically significant between group I and group
II (p<0.01) (Table II).
In patients with metabolic syndrome i.e. group
I, most of them (68.9%) had more than 2
metabolic components out of 4; the combinations
were: high TG + low HDL (54.6%), DM + high
TG (46.9%), raised BP + high TG (38.5%), DM
+ low HDL (33.6%), raised BP + low HDL
(26.4%) and raised BP and DM ( 24.3%). (Figure
2). ECG shows that the inferior wall acute
myocardial infarction (MI) was 41.28% in group
I and 44.55% in group II, while anterior wall was
involved in 58.71% in group I and 55.65% in
group II; however, there was no statistical
difference (Figure 2).

Table I : Distribution of the patients by age (n=233)
Age in years

Group I

Group II

P value

n

%

n

%

30 – 39

14

12.84

14

11.24

a0.654NS

40 – 49

26

23.85

36

29.03

a0.134 NS

50 – 59

29

26.60

31

25.0

a0.966 NS

60 – 69

32

29.35

35

28.22

a0.755 NS

> 69

8

07.33

8

06.45

a0.553 NS

Total

109

100.0

124

100.0

Mean±SD

54.59±10.44

53.24±9.40

b0.550 NS

Group I: Patients with metabolic syndrome; Group II: Patients without metabolic syndrome; NS: Non-significant;
a: p value determined by c2 test; b: p value determined by unpaired t-test.

Table II : Mean waist circumference (n=233)
Waist circumference (cm)

Group I

Group II

P value

Male

96±4.9

84±5.6

0.002**

Female

84±3.5

74±5.5

0.003**

** = Significant at the level of p<0.01; p value was determined by unpaired t-test.
Group I: Patients with metabolic syndrome; Group II: Patients without metabolic syndrome
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Risk factors from patients’ history

DM + HTN

58.06
51.37

Smoking

14.51

Diabetes Mellitus

24.3

HTN+low HDL

16.93
22.01

Dyslipidemia
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26.4

DM+low HDL
Group II
Group I

41.28

33.6

HTN + high TG

38.5

DM + high TG
16.12
19.26

Family H/O CVD

High TG + low HDL

25.8
34.86

Hypertension
0

20

46.6

40

54.6

> 2 components
60

68.9
0

80

Percentage

10

20

30

40

50

60

70

80

Figure 1. Distribution of common risk factors
of Ischemic Heart Disease (IHD) (n=233)

Figure 2. Distribution of metabolic components
present during diagnosis of metabolic syndrome
in group I (n=109)

Heart failure (as defined by Hasdai et al.)12was
significantly more in group I patients than those
of group II (46.79% vs. 20.97%; p<0.001). The
difference in incidence of Killip class I and
cardiogenic shock was not statistically significant
between the groups; however, Killip class II
(22.94% vs. 09.68%; p=0.005) and class III
(11.93% vs. 02.42%; p<0.001) heart failure were
significantly more in group I (Table III). While
measuring the Left Ventricular Ejection Fraction
(LVEF), it was found that group I had statistically
significant number of patients in the range of
LVEF 26-40% (25.69% vs. 06.45%; p<0.001).
The maximum 52.29% of patients in group I had
LVEF in the range of 41-49% in comparison to
31.45% in group II (p<0.05). Whereas, group II
had maximum 60.48% of patients in LVEF range
³50%in comparison to 18.35 of group I
(p<0.001). Only 03.67% of the group I and
1.61% of the group II had EF in the range of

£25% (p 0.05). The means of LVEF were
42.8±18.07% and 50.4±21.2% in group I and
group II respectively, which was statistically
significant (p<0.001) (Table IV). A total of 112
patients underwent coronary angiogram (CAG),
53 from group I and 59 from group II. Based on
Friesinger score of those patients, score 1-4 was
found 03.77%patients in group I and
22.03%patients in group II which was statistically
significant (p<0.01). Friesinger score 5-10 was
found 50.94% and 50.85% patients in group I
and II respectively, which had no statistical
difference, while score 11-15 was found in
45.29% and 27.12% patients in group I and II
respectively, which was statistically significant
(p<0.05). The mean Friesinger score were
9.7±2.5 and 7.1±3.3 in group I and II
respectively, and the difference was ultimately
statistically significant (p<0.05) (Table V).It
indicated more chances of severe coronary artery
disease and fatality in group I patients.

Table III : Incidence of heart failure (n=233)
Killip class

Group I (n = 109)

Group II (n = 124)

P value

n

%

n

%

Heart failure (any class)

51

46.79

26

20.97

0.001***

Killip class I

4

3.67

4

03.26

0.504NS

Killip class II

25

22.94

12

09.68

0.005**

Killip class III

13

11.93

3

02.42

0.001***

Cardiogenic shock

9

08.27

7

05.64

0.500NS

NS = Non-significant; ** = Significant at the level of p<0.01; ***= Significant at the level of p<0.001; p value
determined by ÷2 test. Group I: Patients with metabolic syndrome; Group II: Patients without metabolic syndrome
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Table IV : Left Ventricular Ejection Fraction (LVEF) (n=233)
Left Ventricular Ejection Fraction

Group I

Group II

P value

(LVEF)(%)

n

%

n

%

£25

4

03.67

2

01.61

26 – 40

28

25.69

8

06.45

41 – 49

57

52.29

39

20

18.35

75

60.48

Total

109

100.0

124

100.0

42.8±18.07

a

50.4±21.2

0.001**
a

31.45

³50
Mean±SD

a0.211NS

a

0.048*

0.001**

b0.001**

NS = Non-significant; * = Significant at the level of p<0.05; ** = Significant at the level of p<0.01; a = p value
determined by c2 test;b = p value determined by unpaired t-test.
Group I: Patients with metabolic syndrome; Group II: Patients without metabolic syndrome

Table V: Friesinger score of the study patients who underwent coronary angiogram (n=112)
Friesinger score

Group I(n=53)

Group II(n=59)

P

N

%

n

%

0

0

0.0

0

0.0

value

1-4

2

03.77

13

22.03

a

0.001**

a

0.091 ns

5-10

27

50.94

30

50.85

11-15

24

45.29

16

27.12

a

0.032*

Mean±SD

9.7

±2.5

7.1

±3.3

b

0.036*

Range

(4-14)

(1-14)

NS = Non-significant; ** = Significant at the level of p<0.01; * = Significant at the level of p<0.05; a: p value
reached from c2 test; b: p value reached from Unpaired t-test.
Group I: Patients with metabolic syndrome; Group II: Patients without metabolic syndrome

Discussion
Metabolic syndrome is associated with an
increased risk of cardiovascular disease13. Of all
the acute STEMI patients with discomfort in the
chest <12 hours duration admitted in Coronary
Care Unit (CCU) of NICVD. Dhaka, Bangladesh,
from July to December of 2013, a total of 233
were included in this study.
In this study the age group of metabolic syndrome
patients is consistent with Zaher et al 14 observed
in Bangladeshi population. Male female ratio was
2.15:1. in two groups did not agree to Zaher et
al.14, where the sex ratios were 8.04:1.Among
54

the components of metabolic syndrome,
hyperglycemia was found to have the strongest
association for development of heart failure in
our study, followed by low HDL and high
triglyceride. However, raised BP has much less
significant association here. Hyperglycemia was
also found to be the strongest associated factor
for development of heart failure in the study
conducted by Zeller et al.15, followed by low
HDL and high TG respectively. Triglycerides in
blood became an associated factor for heart
failure which may be explained by the genetic
abnormalities for TG regulation that was found
Volume 16 No. 1 June 2021: 49-56
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in the Asian Indian population as described by
Deedwania & Singh16 and Lee et al.17 in their
studies. Several studies have shown that high
prevalence of small dense low density lipoprotein
(LDL), together with the increased triglyceride
(TG) and decreased HDL levels, forms the
“atherogenic lipoprotein phenotype”, a potent
risk factor for coronary heart disease (CHD), are
prevalent in South Asian and may partly explain
the excess CAD risk in this population16. The
lipid profile of our study is also consistent with
the general South Asian profile. The study done
by Bhopal et al.18 revealed similar findings in
South Asians. Even in a study conducted on
European population by Zeller et al.15 found that
80% of the acute MI patients with metabolic
syndrome had low HDL and 57% had high TG
in comparison to non-metabolic syndrome
patients (22% and 14% respectively).
We found much more heart failure in patients
with metabolic syndrome than the other group.
It was also evident in previous study that
metabolic syndrome itself is an independent
predictor of heart failure in men >50 years, as
studied by Ingelsson, Arnlov & Sundstrom19, in
large population of 2314 with a long term follow
up of 20 years. Heart failure group had more
patients in the range of 11-15 (55% vs. 45%).da
Luz et al.20 observed Friesinger score 0 in 19.0%,
score 1-4 was 17.9%, score 5-10 was 36.1% and
score 11-15 was 27.0% in suspected cases of
coronary artery disease. Bampi et al.21found
Friesinger score 0 in 37.0%, score 1-4 was
07.0%, score 5-10 was 32.0% and score 11-15
was 24.0% in their study patients. The findings
of our study are more or less similar to that of da
Luz et al.20and Bampi et al.21.
The limitations of the study include smaller
sample size as the study subjects were selected
purposively, limited follow up of the patients due
to time constraint, and unavailability of coronary
angiogram to all the patients due to their financial
problem. Hence, it is difficult to generalize our
findings to the reference population.
Volume 16 No. 1 June 2021: 49-56
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Conclusion
Our data showed that the acute ST-elevation
myocardial infarction patients with metabolic
syndrome have much worse angiographic
outcome and poor prognosis than those without
metabolic syndrome. However, we recommend
further studies in the same ethnic population with
lager samples and longer duration, ensuring
availability of better emergency treatment facility
and high technical back-up.
Ethical issue: The study was approved by the
Ethics Review Committee of Bangladesh College
of Physicians and Surgeons (BCPS), Dhaka,
Bangladesh.
Conflict of interest: There is no conflict of
interest relevant to this paper to disclose.
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