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ABSTRACT
Objective: To study the association of hyperinsulinemia, insulin resistance and
its impact on morbidity and mortality following acute myocardial infarction
(AMI).
Methodology: This prospective observational study was carried out at
cardiology department, Lady Reading Hospital, Peshawar from May to
December 2008. A total of 110 patients with first acute myocardial infarction
were assessed for fasting insulin and grouped on the basis of normal or high
insulin level. The patients were given standard therapy and evaluated for
morbidity and in hospital mortality.
Results: More patients in high insulin group were obese (72% vs. 23%,
p=0.001), hypertensive (70% vs. 23%, p=0.001), diabetic (70% vs. 16%,
p=0.001) and had higher evidence of heart failure i,e Killip class II & III(60% vs.
34%, p=0.04) and Killip class IV(20% vs. 7%, p=0.17). These patients also had
higher fasting glucose (158% ± 25 vs. 103 ± 18 mg/dl, p=0.02) and
triglyceride (245 ± 40 vs. 165 ± 35 mg/dl, p=0.01). More patients among non
survivors had high insulin (80% vs. 38%, p=0.002) in survivor group.
Conclusion: Hyperinsulinemia is positively associated with obesity, diabetes,
hypertension and higher morbidity and mortaliy following acute myocardial
infarction.
Key Words: Hyperinsulinemia, Acute myocardial infarction, In-hospital Morbidity
and Mortality.
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INTRODUCTION

METHODOLOGY

The role of raised levels insulin in development of coronary
artery disease (CAD) has been debated for many years.
Insulin is a vascular growth factor causing smooth muscle
cell proliferation and increased lipid uptake by these cells and
fibroblasts enhancing their conversion to foam cells posing
an additional risk of CAD in patients with diabetes mellitus
and hypertension.1

This prospective study was carried out at cardiology
department, Lady Reading Hospital, Peshawar, from May
2008 to December 2008.Patients of both gender and age
less than 70 years, with first acute myocardial infarction
were included, using non-probability purposive sampling.
Informed consent was taken from the patient. Patients with
age more than 70 years, second myocardial infarction, life
threatening co-morbidity like strokes, malignancy advanced
renal or pulmonary diseases were excluded from study.

A number of studies have suggested a definite role of
hyperinsulinemia in the genesis of CAD.2,3 Some studies4,5
support the link between insulin level and atherosclerotic
lesion while other have questioned it.6 There is increasing
evidence that potentially atherogenic abnormalities are
consistently found in subjects with high insulin level
including diabetes mellitus, obesity, hypertension, high
triglyceride (TG) and low HDL.7–12 This association has been
termed syndrome X by Reaven and it explains the risk of
developing diabetes and CAD. Syndrome X is said to be
present when 3 of 5 components are present.13 This
syndrome is getting much interest for more than 10 years but
data on the syndrome's association with acute myocardial
infarction (AMI) & stroke morbidity is limited. In a recently
conducted study this syndrome was significantly associated
with AMI & stroke both in men & women.14 Among its
component conditions insulin resistance, hypertension &
high TG were independently & significantly related to AMI
and strokes.14
Another study compared the association of low insulin
sensitivity (by checking frequently sampled IV glucose
tolerance test) with CAD independent of other CAD risk factor
and found that low insulin is associated with CAD
independently of and stronger than plasma insulin level.15
Proinsulin is a precursor of insulin and higher concentration
of proinsulin in the body is indicative of insulin resistance
state. Patients with high proinsulin concentration when
treated for hypertension especially with B-blocker and
diuretics may worsen their already unfavorable metabolic
status thereby increasing the risk of AMI.16 In one cohort
study, it was found that the incidence of AMI significantly
increased in patients treated for hypertension as a compared
to those who were not.17
The Standard technique to identify insulin resistance is
through euglycemic clamp; however, that is time
consuming, laborious and much complicated.
Fasting insulin has been shown to be simple indicator of
insulin resistance. 18 Hence we measured fasting
insulin in our patients. This short-term study was
planned to see the association of hyperinsulinemia in
patients with CAD and whether it has any impact on
morbidity and mortality following Acute Myocardial
infarction (AMI).
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The patients were assessed for evidence of heart failure
according to Killip classification and their in hospital
mortality was observed. Body mass index (BMI) was
calculated and patients were declared obese when their BMI
was greater than 26kg/m2. Killip Class was defined as: I;
Basilar rales in both the lungs, II; Rales present upto the mid
of the chest, III; Rales present in more than mid of the chest
and IV; Chest full of rales with cold peripheries and unrecordable blood pressure. Acute Myocardial Infarction
(AMI) was defined as ST segment elevation was measured in
millimeters at 80msec beyond the J-point, ST elevation of at
least 2 mm in 2 or more leads on 12 lead ECG.
Fasting insulin level was checked on two occasions and
average level was calculated by HRTF Insulin Assay by
CISBIO BIOASSAYS. Patients were divided into two groups
according to their fasting insulin level.
Group 1 =

Insulin < 17 Micro unit/ml

Group 2 =

Insulin > 17 Micro unit/ ml

Data was analyzed by SPSS version 12. All categorical
variables were described as percentages and continuous
variables as mean + standard deviation. Difference between
categorical variable were tested by chi square test.
Continuous variables were compared by student t-test.
Statistical significance was defined as p <0.05.

RESULTS
A total of 110 patients with acute myocardial infarction were
enrolled for the study out of which 64 had normal insulin level
and 46 had high insulin level. They were compared for
baseline characteristics, and in hospital morbidity and
mortality.
Both the groups were comparable regarding age, sex site of
AMI, smoking habits and thrombolytic therapy (Table 1).
High insulin group also had higher fasting glucose (158±15
vs. 103 ±18 mg/dl, p=0.02), and TG (245± vs. 165±35
mg/dl, p=0.01), however, there was no difference in
cholesterol between the two groups (Table 2).
Patients in the non–survivors group were diabetics (80% vs.
34%, p=0.24), hyperinsulinemics (80% vs. 38%, p=0.002)
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Table 1: Baseline Characteristics of two groups
Variables
Age
Sex
Male
Female
Hypertension
Obesity
Smokers
Diabetics
Non diabetics
Anterior MI
Streptokinase
Killip Class
1
II & III
IV

Normal Insulin
n=64
52+8

High Insulin
n=46
54+7

54(84%)
10(16%)

38(82%)
8 (18%)

0.21
0.16

15(23%)
15(23%)
20(31%)
10(16%)
54(84%)
30(46%)
46(72%)

32(70%)
33(72%)
9(20%)
32(70%)
14(30%)
28(60%)
34(74%)

0.001
0.001
0.11
0.001
0.017
0.22

38(59%)
22(34%)
4(7%)

9(20%)
28(60%)
9(20%)

0.01
0.04
0.17

P-value
0.19

0.13

Table 2: Comparison of Lab finding in two groups
Normal Insulin
(n=64)

High Insulin
(n=46)

P-value

Glucose

103+18mg /dl

158+15 mg/dl

0.02

Insulin

9.8±7.5 micro unit/ml

29.7+7.2(Micro unit/ml

0.02

Triglyceride

165+35mg/dl

245+40mg/dl

0.01

Cholesterol

195+24 mg/dl

192+27mg/dl

0.16

Variables

Table 3: Comparison of Survivors and Non-survivors
Variables
Age
Male
Hypertension
Obesity
Smokers
Diabetics
Anterior MI
Streptokinase
Hyperinsulenemic
Killip Class
1
II & III
IV

Non-survivors
n=10
58+7
7(70%)
5(50%)
6(60%)
4(40%)
8(80%)
8(80%)
5(50%)
8(80%)

Survivors
n=100
53+8
85(85%)
42(42%)
37(37%)
25(25%)
34(34%)
50(50%)
75(75%)
38(38%)

P-value

0
3
7

59
40
1

0.001
0.001
0.17
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0.26
0.29
0.20
0.19
0.11
0.24
0.19
0.30
0.002
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and had evidence of cardiac failure i,e Killip class II& III( 40%
vs. 3%, p=0.001) IV(7% vs. 1%, p=0.17) (Table 3).

endothelial dysfunction have been found to be independent
predictors of early restenosis after coronary stenting. 31

DISCUSSION

Smoking has been a definite risk factor for early development
of CAD. The number of smokers increasing through out the
world in both men and women. Both print and electronic
media are playing negative role by showing fascinating
advertisements. Smoking alone is a strong risk factor for the
genesis of CAD and it particularly does so in the presence of
insulin resistance state.32 Smoking needs to be banned and
its sale should be prohibited.

Epidemiological studies have documented that fasting
hyperinsulinemia is a predictor of CAD in non diabetic
patients, independent of other risk factors. 1 9 , 2 0
A number of studies confirm that syndrome of insulin
resistance is more prevalent in south East Asians (Pakistan,
India, Bangladesh) than Western population. 20-23 Established
risk factors for CAD including smoking, hypertension, and
high cholesterol do not explain the high rates of CAD in South
Asians. The prevalence of diabetes mellitus is high in these
subjects but this too cannot explain more than a small
excess CAD mortality in this group.
Experimental studies suggest that abdominal adipose tissue
is a major source of cytokines, including interleukin-6, which
is an important determinant of hepatic C-reactive Protein
(CRP) syntesis. 24-27 The only known environmental influence
on insulin resistance is dietary energy intake,28 and physical
activity.29 Diabetes and other associated metabolic
disturbances associated with insulin resistance in South
Asians may be the consequence of low physical activity and
non balanced diet.
Our study population belonged to city of Peshawar where
meat intake in the form of “Tikka Karahi” is quite popular.
Despite this form of food intake the mean cholesterol level
was not raised rather it was in the upper range of normal. It is
common teaching to recommend vegetable and fish to
prevent the genesis of atherosclerosis or delay the progress
of atherosclerotic lesions. These preventive measures,
however, have not been shown to be useful in Hindus
(Vegetarians) and Bengalis (Fish eaters) who equally share
the disease profile.21-23

In the presence of AMI and insulin resistance, fatty acids
metabolism of myocardium is impaired, delaying the
recovery of regional LV wall motion. Patients who underwent
primary angioplasty for AMI, presence of insulin resistance
negatively influenced recovery of LV wall motion as
compared to those who did not have evidence of insulin
33
resistance. Control of obesity and greater physical activity
are likely to be the most effective means of preventing or
reducing insulin resistance and hence diabetes and CAD in
South Asians. Although fish and vegetable are preferable,
complete abstinence from meat and dairy products is not
recommended as these are the essential constituents of a
balanced diet.

CONCLUSION
Hyperinsulinemia is positively associated with obesity,
hypertension and diabetes with higher morbidity following
acute myocardial infarction. The trend towards mortality is
higher but the results are not statistically significant because
of small number.
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