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Abstract: Coronary Heart Disease (CHD) is the most common type of Cardiovascular Diseases (CVD). It is reported that globally more 

people die of CVDs than any other disease. CHD is influenced by multifactorial factors. A number of risk factors such as 
dyslipoproteinemia, obesity, oxidative stress, smoking, hypertension, alcohol intake, have been associated with the disease. The current 

study evaluates the risk factors between controls and CHD patients of Karachi. Two hundred and twenty (220) subjects were recruited in 

the study. 110 subjects were normal healthy controls and 110 were CHD patients. Age, BMI (kg/m2) and blood pressure (mmHg), lipid 

profile and relevant risk factors were evaluated. Significant differences were observed between patients and the control subjects. in BMI, 

blood pressure, total cholesterol (TC), triglycerides (TG) and low density lipoprotein cholesterol (LDL-C) were significantly higher in 

patients group (p<0.001), while high density lipoprotein cholesterol (HDL-C) was higher in the control subjects (p<0.05). It can be 
concluded that BMI, smoking and blood pressure and disturbed lipid profile are crucial determinant of atherosclerosis and may lead to the 

development coronary events. 
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INTRODUCTION 

 

Coronary Heart Disease (CHD) is the most 

contributing disease for deaths worldwide. It has 

affected west as well as the developing countries1. 

World Health Organization (WHO) estimated 

approximately 7.3 million deaths due to CHD in 

20082. There is an increase in its incidences owing to 

many socio-economic reasons. CHD is caused by 

several modifiable and non-modifiable risk factors. 

Modifiable factors include obesity, hypertension, 

smoking, physical inactivity, alcohol consumption, 

diabetes, stress, elevated LDL-C and decreased 

HDL-C3-8. The non-modifiable factors include 

family history of heart disease, gender and male 

age>45 years and female age>55 years9. 

Dyslipidemia contributes significantly to 

atherosclerosis and its manifestation includes 

CHD10,11. The risk of development of CHD is 

potentiated by elevated blood pressure, obesity, 

smoking and aging. Hypertension may lead to 

mortality in CHD as it causes strain on the heart12,13. 

Smoking is also a well-established risk factor for 

coronary incidence14. It is one of the preventable 

causes of CHD, and the prevention may reduce 

coronary risk substantially15. Chemicals that are 

present in the smoke damage the linings of the 

vessels which may ultimately lead to elevated blood 

pressure and abnormal lipid levels. High levels of 

total cholesterol (TC), triglycerides (TG) and low 

density lipoprotein cholesterol (LDL-C) and low 

levels of high density lipoprotein cholesterol (HDL-

C) are also the hallmarks of CHD. Strong association 

has been suggested between CHD risk and TC, LDL-

C, TG and HDL-C levels16. Significant differences 

have also reported for TC, TG, LDL-C and HDL-C 

levels between controls and CHD patients group17. 

High TC, LDL-C and TG levels promote 

atherosclerosis and thus increasing the risk for CHD 

particularly in combination with age, gender and 

family history. The current study evaluates the risk 

factors between controls and CHD patients of 

Karachi. 

 

MATERIALS AND METHODS 

 

A total of 110 patients of CHD and 110 normal 

control subjects were included in the study. The 

study was approved by the institutional ethical 

committees of the concerned institutes. Blood 

samples of CHD patients were collected from local 

hospitals of Karachi. Informed consent was taken 

from each subject. Information was collected about 

current and past smoking habits, medical or family 

disease, dietary habits and general demographic data. 

Their BMI was calculated as kg/m2. High blood 

pressure was defined as systolic blood pressure 

(SBP) greater than 120mmHg and diastolic blood 

pressure (DBP) greater than 80mmHg. Individuals 

having current or previous smoking habits were 

designated as smokers. Subjects with normal lipid 

profile and glucose level and without any 

cardiovascular event were selected as controls. 

Blood samples in fasting condition were 

collected from normal healthy subjects and CHD 

patients. After separation of serum from the blood, 

the samples were subjected to lipid profile analysis 

by enzyme colorimetric method using kits (Merck 
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Pvt. Ltd. Pakistan); TC (Cat# 5.17500.0001) TG 

(Cat# 5.17510.0001) and HDL-C (Cat # 1 3540 99 

66 885) were estimated. LDL-C was estimated by 

Friedewald formula23. Statistical analysis was done 

by systat 12 software. Student’s t test was employed 

for comparison of BMI, blood pressure and lipid 

profile in control and patients group. Data are 

presented as mean±SEM. 

 

RESULTS AND DISCUSSION 

 

In the current study, the mean age of controls 

and patients are not same as both the modifiable and 

non-modifiable risk factors are quite prevalent in the 

society. Normal healthy subjects of age matched 

with patients without any risk factor were hard to 

find. Therefore, a little flexibility was employed to 

recruit the controls. 

Approximately 66% of the controls were males 

and 34% were females. In CHD patients 65% were 

males and 35% were females. Males are known to be 

more prone to develop CHD as compared to females 

of any age18. 

For normal healthy individual, BMI is expected 

to be between 18.5-25.0 kg/m2. BMI less than 18.5 

has been considered as underweight, above 25.0 as 

overweight and greater than 30.0 kg/m2 as obese19. 

The BMI for patients was 27.42±0.37 and for 

controls it was 22.90±0.27 kg/m2. BMI of the 

patients group was significantly higher than the 

control group (p<0.01). Obesity plays a crucial role 

in the development of atherosclerosis and ultimately 

to the development of CHD. As BMI increases the 

prevalence and severity of CHD also increases and it 

has been reported that BMI and blood pressure are 

significantly higher in CHD patients group as 

compared to controls17,21. 

The normal SBP ranges between 100-140 

mmHg and DBP ranges between 60-90 mmHg, if 

blood pressure consistently remains ≥140/90mmHg 

then it is assumed to be hypertensive20. It has been 

reported that increased blood pressure has a causal 

relationship with CHD. Polymorphisms of the genes 

that are involved in the regulation of blood pressure 

primarily contribute to elevated blood pressure22. 

Significant difference was observed between means 

of SBP (P<0.001) and DBP (p<0.05) of controls and 

patients group. 

The total cholesterol levels for control group 

was 120.91±3.41 mg/dl and for patients 216.76±6.73 

mg/dl. TC levels were observed significantly higher 

in the patients (p<0.001). The mean of triglycerides 

levels in control group was 113.34±6.96 mg/dl and 

for patients 166.49±7.78 mg/dl and that of LDL-C 

were 88.63±3.42 mg/dl and patients 166.71±6.15 

mg/dl, respectively. Significantly high levels of 

triglycerides (p<0.001) and LDL-C (p<0.001) were 

found in patients. The mean HDL-C levels for 

control group was 40.76±1.18 mg/dl and for patients 

33.66±0.99 mg/dl. HDL-C levels were significantly 

higher in control group as compared to patients 

group (p<0.05). Significant differences have been 

reported for TC, TG, LDL-C and HDL-C levels 

between controls and CHD patients group in other 

poplations17. Elevated TC, TG and LDL-C levels and 

decreased HDL-C level in patients group signify the 

importance of lipid profile in the prognosis of the 

disease.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Systolic and diastolic blood pressure in control and 

patients groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2: Lipid profiles of controls and patients. 
 

In conclusion, lipid profile parameters are 

important constituents in the outcome of the disease. 

Disturbed lipid profile may predispose an individual 

to atherosclerosis, that eventually leads to CHD if 

diabetic and therapeutic interventions are not applied 
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