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Introduction
Insulin-like growth factor-1 (IGF-1) is a protein that in humans is 

encoded by the IGF-1 gene.1 IGF-1 circulates in plasma, predominantly 
as the protein-bound form, while the free active peptide represents 
only a small percentage (less than 1%) of the total circulation.2

IGF-1 plays an important role in childhood growth and continues 
to have anabolic effects in adults. IGF-1 production occurs throughout 
life. The highest rates of IGF-1 production occur during the pubertal 
growth spurt while the lowest levels occur in infancy as well as in 
old age. IGF-1 is among several factors that have been suggested to 
regulate pre degenerative abnormalities.3

IGF-1 can promote coronary arteriolar dilation through activation 
of potassium channels.4 It can induce the production of nitric oxide by 
vascular endothelium and substantially reduce intracellular calcium5 
and infarct size in different models of myocardial ischemia6 IGF-1 
either endogenous or exogenous is known to increase myocardial 
contractility in the short and long term.7 IGF-1 enhances insulin 
sensitivity, increases plasma glucose disappearance and tissue glucose 
utilization in healthy subjects.8

Coronary atherosclerosis is the major culprit of IHD. When the 
atherosclerotic plaques are stable, a frequent episode of chest pain 
occurs. However, when the breakdown of plaque occurs, myocardial 
infarction (MI) appears.9 CVD is not only the problem of the West10 
because 86% of the global burden of CVD is in the developing 
countries. Despite the high death rates due to non-communicable 
diseases, the leading cause of death, by 2010, in the developing 
countries including Pakistan would be CVD 11. 

In the developing countries the increase in ischemic heart disease 
(IHD) mortality (120% in women and a 137% in men), between 1990 
and 2020, is expected to be much greater than among developed 
countries (29% and 48%, respectively).12 

The rise in IHD reflects a significant change in diet habits, 
physical activity levels, and tobacco consumption worldwide. High 
blood pressure, high blood cholesterol, overweight and obesity and 
the chronic disease of type 2 diabetes are among the major biological 
risk factors.11 Both low and high levels of circulating IGF1 have been 
reported to be associated with increased mortality and with cardiac 
failure.13

  High concentrations of IGF-1 were associated with chronic heart 
failure and 50% greater risk for dying of cardiovascular causes.14 
There was a tendency toward an association between high IGF-1 
levels and all-cause mortality. So this study was performed to assess 
the levels of insulin like growth factor-1 in subject’s suffering from 
ischemic heart disease. 

Materials and methods
This case control study was conducted in Punjab Institute of 

Cardiology Lahore from January to July 2016. Data was collected 
from emergency department and from Jilani Block. In this study 75 
subjects were sampled. Sample size was calculated by using sample 
calculator on Raosoft with 93% confidence level, 9% margin of error 
and taking expected respone distribution as 75%.

The study population was divided into two groups, IHD group 
(n=50) and control group (n=25). Normal healthy individuals were 
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Abstract

Background: Ischemic heart disease (IHD) as one of cardiovascular disease becomes a 
major public health concern worldwide. IGF-1 is a prominent biomarker of IHD risk.

Objective: The aim of this study was to evaluate the relationship of IGF-1 with IHD and its 
potential risk factor in subjects visiting Punjab Institute of Cardiology, Lahore. 

Methodology: For this purpose case-control study was done in Punjab Institute of 
Cardiology Lahore, Pakistan on 75 subjects. All the subjects were divided into two groups as 
IHD group (n=50) and control group (n=25). IHD subjects were taken from Punjab Institute 
of Cardiology Lahore, Pakistan, after the ethical approval of the committee. Control group 
subjects were enrolled from normal healthy population. Biochemical parameters such as 
lipid profile were assessed by using chemistry analyzer. ELISA was performed for the 
cardiac enzyme (CK-MB) and hormonal assessment (IGF-1) in the laboratory of LCWU. 
Statistical analysis was done by using SPSS version 20.0 (ILO, Chicago).

Results: High percentage of smoking (60%), family history of cardiovascular diseases 
(62%) and high percentage of physical inactivity activity (70%) was found out in IHD 
group. Total Cholesterol, CK-MB and IGF-1 were significantly higher in IHD group as 
compared with the control group. The relationship of IGF-1 with TG and CK-MB was 
direct though non-significant. 

Conclusion: It is concluded that IGF-1 is an important risk factor for the progression of 
IHD as IGF-1 was directly related with risk factors of IHD including triglycerides and CK-
MB while indirectly associated with total cholesterol.
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taken as control group for comparison. IHD was diagnosed on the 
basis of electrocardiographic changes by the medical staff of PIC. 
Diabetic and hypertensive individuals were taken randomly. The 
study was approved by the Ethical Review Committee of Punjab 
Institute of Cardiology, Lahore.

The data was collected through a self-designed questionnaire. The 
questionnaire included information regarding each selected patient’s 
demographic data including age (years), Sex, body mass index, 
socioeconomic status, and medical history including duration of IHD, 
family history of IHD, diabetes, and hypertension. Use of alcohol, 
smoking, type of food and physical activity were recorded.

Lipid profile was assessed by using chemistry analyzer and IGF-1 
was assessed by using ELISA on automated ELISA system. 

Statistical analysis

The datasheet was made on MS excel 2010. Data was expressed 
as mean ± SEM. Difference between the groups was determined with 
the help of independent T-test. While all the statements of significance 
were based on the probability level of 0.05 and highly significant 
were based on 0.01 level of probability at 95% confidence interval. 

The relationship between the parameters was found out by bivariate 
Pearson correlation analysis. The analysis was done with the help of 
SPSS version 20.0 (ILO, Chicago).

Results
For this study, data was collected from 75 subjects. Demographic 

data and biochemical parameters with their mean values were shown 
in Table 1. In IHD group 70% were male with mean age of 62.54 
years ± 1.36 and 30% were female with mean age of 58.66 years ± 
2.03. IGF-1 levels were higher in IHD group 6.56±1.17 ng/ml and 
lower in control group 1.41 ± 0.50. High level IGF-I was significantly 
associated with increased risk of IHD.

 Individuals with IHD had higher BMI, blood pressure, total 
cholesterol and triglycerides compared with controls (Table 1). 
Furthermore, smoking and use of alcohol were more prevalent among 
IHD group versus control group. 

In order to further elucidate we correlate the relationship of 
IGF-1 with lipid profile and cardiac enzyme by two-tailed Pearson 
correlation analysis.

Table 1 Demographic and biochemical parameters of IHD and Control groups

Variables
Control group
  (n=25)

IHD group                             
(n=50)                

All Male Female All Male Female

Age (Years) 62.52 ± 1.47 63.11 ± 1.77 61.11 ± 2.74 61.36 ± 1.14 62.5 ± 1.36 58.66 ± 2.03

BMI (Kg/m2) 24.22 ± 0.66 23.86 ± 0.96 25.36 ± 0.54 25.11 ± 0.39 23.82 ± 0.4 23.08 ± 0.94

Systolic Blood 
Pressure (mm 
Hg)

122.0 ± 1.5* 121.7 ± 2.14 122.5± 1.3 129.9 ± 2.54*  126.6 ± 2.7  137.6 ± 5.3

Diastolic Blood 
Pressure
(mmHg)

85.44 ± 2.40 83.58 ± 2.16 89.3 ± 5.03 81.90 ± 1.40  81.9 ± 1.4 85.66 ± 2.48

TC (mg/dl) 170.63 ± 7.9** 170.5 ± 5.4a 170.9 ± 10.8 200.29 ± 5.9** 206.08 ± 7.6a 187.11± 7.9

TG (mg/dl) 148.7 ± 13.7 132.8 ± 
12.29

182.32 ± 32.5 181.48 ± 13.2 194.4 ± 17.6 151.1 ± 13.8

CK-MB (U/L) 6.4 ±  0.55 6.17 ± 0.6 11.00 ± 7.00 83.4 ±  6.9** 80.7 ± 7.7 89.66 ± 14.85

IGF-1
(ng/ml)

1.41 ± 0.50 0.92 ± 0.29 2.45 ± 1.46 6.56 ± 1.17** 6.09 ± 1.37 7.66 ± 2.27

*: significant difference between the groups (p≤0.05)

**: highly significant difference between the groups (p≤0.01)

a: Highly significant differences between  the males of control and IHD groups (p≤0.01)

There was a direct relation between IGF-1 and TC (r=0.131) in 
control group. While in IHD group an indirect and non-significant 
correlation (r= -0.038) was found. There was a direct and non-
significant correlation between IGF-1 and TG in control group 
(r=0.056) as well as in IHD group (r=0.034). 

 In control group IGF-1 and CK-MB were inversely (r=-0.195) 
correlated whereas direct (r=0.022) and non-significant correlation in 
in IHD group. This showed that amount of IGF-1 released in IHD 
subjects was positively associated with CK-MB release. The non-
significant relationship might be due to small number of sample size. 
(Figure 1A) (Figure 1B) 
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Figure 1A Scattered plot showing Correlation between IGF-1 (ng/ml)and 
CK-MB (U/L) in IHD group.

Figure 1B Scattered plot showing Correlation between IGF-1(ng/ml) and 
CK-MB (U/L) in Control group.

Discussion
The developing countries contribute a greater share to the global 

burden of CVD than the developed countries15. In the year 2000 
cardiovascular diseases (CVDs) accounted for 16.7 million deaths 
globally.12 South Asians are reported to have one of the highest 
rates of coronary heart disease. This trend has been seen in migrant 
South Asians as well as in those residing in their native countries.16 
Pakistan, a developing country, has a population of over 130 million, 
a third of which is urban. According to the National Health Survey of 
Pakistan17,18 mortality due to CHD is on the rise.

Several studies have shown the difference in prevalence of IHD 
in gender specific manner. In present study the prevalence of IHD 
was higher in males (70%) as compared to females (30%). In present 
study the BMI was higher in IHD subjects than the control subjects. 
IHD subjects were overweight but not obese. Our findings showed 
that being overweight is a risk factor of Ischemic heart disease as 
described by  Bogers18 that overweight and obesity are associated 
with a significant increase in risk of CHD, and thus the worldwide 
increase in (moderate) overweight may drive the incidence of CHD 
upward. 

In our study the mean values of blood pressure were higher in 
IHD group as compared to control group. In present study the mean 
of systolic blood pressure was significantly higher in IHD group as 
compared to control group while mean of diastolic blood pressure in 
IHD group was lower than the control group. In consistence to our 
study there was a trend of declining relative importance of diastolic 
and a corresponding increase in the importance of systolic pressure 
with advancing age. High blood pressure is a great risk factor of IHD 
which is also supported by other researcher.19

Total serum cholesterol is an independent risk factor of IHD. In 
our study the mean value of total cholesterol was high in IHD group 
and was lower in control group. Our results were supported by other 
studies.20 In present study the levels of serum triglycerides were higher 
in IHD group as compare to control group. There was non-significant 
relationship between the groups. Triglycerides have an association 
with risk of ischemic heart disease as reported by other studies.21,22

CK-MB is a useful diagnostic biomarker for IHD and acute 
myocardial infarction. In present study the level of CK-MB was 
high in IHD subjects as compared to the control subjects. There was 
a highly significant difference between groups. In our study high 
level of CK-MB in IHD subjects indicated that there was myocardial 
damage to some extent, as blockage of coronary artery occurs in IHD 
which resulted into the release of CK-MB from cardiac monocytes. 
Our results were supported by other studies that there was increased 
level of CK-MB in IHD subjects.23 

Level of IGF-1 is associated with risk of ischemic heart disease. In 
our study the level of IGF-1 was higher in IHD group and was lower in 
control group. So it was concluded that higher levels of IGF-1 causes 
ischemic heart disease and it was a strong prognostic factor for IHD. 
Other studies also supported our findings.24,25 It was reported26 that 
persons with higher IGF1 levels had a 50% greater risk for dying of 
CV causes. Increased circulating levels of IGF-1 were characterized 
by a decreased incidence of heart failure and mortality in elderly 
individuals.27,28

In present study the relationship of IGF-1 and lipid profile was also 
determined. IGF-1 showed an indirect relationship with TC in IHD 
group but not in control group. The relationship was non-significant. 
Direct relationship of IGF-1 and TC was also reported29, in contrast 
to our study. There was a direct relationship between the IGF-1 and 
serum TG in IHD as well as in control group that indicated increase 
in IGF-1 also increases TG. Although the relationship was non-
significant. It was supported by other studies.29  

In the present study IGF-1 and CK-MB were directly related in 
IHD group but not in control group. This showed that amount of IGF-
1 released in IHD subjects was associated with CK-MB release. 

Conclusion
It is concluded that IGF-1 is an important biomarker for the 

progression of IHD. Individuals with high circulating IGF-1 levels 
had increased risk of developing IHD, as there is direct relationship 
between IGF-I and CKMB.
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