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Abstract 
Background:Coronary heart disease (CHD) remains the major cause of mortality and morbidity in the entire 

world population despite therapeutic advances that control many risk factors. Lipid profile is regarded as an 

important factor in the development of coronary heart disease. There have been numerous studies confirming 

the association of hyperlipidemias with coronary heart disease in most of the Western as well as Asian countries 

of the world. We have very few data on the relation between CHD and lipid profile.Aim of the study: The aim of 

this study was to determine the prevalence of abnormal lipid levels and its association with coronary heart 

disease.Methods: Thiscomparative observational study was conducted in Ibrahim Cardiac Hospital & Research 

Institute, Dhaka, Bangladesh during the period from January 2018 to December 2019. The study was approved 

by the ethical committee of the mentioned hospital. Proper written consents were taken from all the participants 

before starting the main part of intervention. Obeying inclusion and exclusion criteria of this study in total 101 

participants were finalized as the study population. Among them with 60 patients with CHD the Case Group 

was formed and with 41 healthy people the Control Group was formed. All necessary data were collected, 

analyzed and disseminated by several program of MS-Office and SPSS version 23.Result: In analyzing the age-

wise distribution of serum cholesterol concentration between the groups we found, significant correlations 

between the Case and Control groups in all age groups (P< 0.0001) in every age group. In analyzing the age-

wise distribution of triglyceride concentration between the groups we found, significant correlations between 

the Case and Control groups in 41-50 and 51-60 years’ age groups and in both age groups the P value was 

found, <0.0001. But in >60 years’ age group we did not find any significant correlation (P= 0.478). In 

analyzing the age-wise distribution of HDL concentration between the groups we found, significant correlations 

between the Case and Control groups in all age groups (P < 0.0001) in every age group. In analyzing the age-

wise distribution of LDL concentration between the groups we found, significant correlations between the Case 

and Control groups in 41-50 and 51-60 years’ age groups where the P values were found, <0.0001 and 0.0002 

respectively. But in >60 years’ age group we did not find any significant correlation (P = 0.515). Conclusion: 

In this study, it was found that, the total cholesterol, triglycerides HDL cholesterol and LDL cholesterol 

concentrations were significantly higher in coronary heart disease (CHD) patients. 
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I. Introduction 
Lipid profile means the pattern of lipids in the blood. It usually includes the level of total cholesterol 

(TC), triglycerides (TG), low density lipoprotein (LDL) and high density lipoprotein (HDL).In generally the 
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lipid profile refers a group of tests that are often done together to identify the risk of heart disease. These tests 

are some potential indicators of whether someone is likely to have a heart attack or stroke caused by the 

blockage of blood vessels or hardening of the arteries. For a person of about 68 kg typical total blood cholesterol 

synthesis is about 1g (1000mg) per day.
1
The increased level of TC, TG and LDL is found to be associated with 

the higher risk of coronary artery disease (CAD) and ischemic stroke.
2
 On the other hand, population based 

studies have consistently demonstrated an inverse association between HDL level with the risk of 

CAD.
3
Dyslipidemia is one of the primary causes for coronary artery disease (CHD). Elevated total cholesterol 

(TC), triglycerides (TG), low-density lipoprotein-cholesterol (LDL-C) and lowered high-density lipoprotein- 

cholesterol (HDL-C) are conventional risk factors in myocardial infarction patients.
4
According to the guidelines 

of the American Heart Association, the following values are prescribed for the above-mentioned risk factors for 

cardiovascular disease: total cholesterol: <200 mg/dL; triglycerides: <200 mg/dL; HDL: >40 mg/dL; and LDL: 

<130 mg/dL.
5 

Adak M et al found desirable TC level (<200 mg/dl) in 73.0%, normal TG level (<150 mg/dl) in 

59.0%, optimal level of HDL-C (<40 mg/dl) in 82.0% and normal LDL-C (<129 mg/dl) in 32.0%. Nearly 16% 

male and female had normal (40-60 mg/dl) HDL-C respectively.
4
Adak et al found that higher percentage of 

female (46.8%) than male (34.9%) had optimal level of LDL-C (<100 mg/dl). About 20.0% male had very high 

level of LDL-C (>160 mg/dl) while it was noted in 6.7% of female patients.
4
LDL consists of more cholesterol 

than triglycerides and protein. Because it contains less lipid and more protein in comparison to VLDL, its 

density is greater. LDL is responsible for carrying cholesterol to cells that need it. The recent genetic analyses of 

a relatively common single nucleotide polymorphism (SNP) in the endothelial lipase gene and other SNPs 

associated with HDL cholesterol suggest that genetic mechanisms that raise plasma HDL do not decrease the 

risk of myocardial infarction
6
. In contrast, an earlier study of SNPs in the cholestery

l
 ester transfer protein 

(CETP) that impact HDL levels indicated that SNPs associated with an increase in HDL corresponded with a 

lower risk of future myocardial infarction
7
. Certain earlier clinical trials with agents that increase HDL showed 

that elevations in the lipoprotein can decrease the incidence of cardiovascular events
8
.On the other hand, VLDL 

particles mainly carry triglycerides, another type of fat, to your tissues. VLDL is similar to LDL cholesterol, but 

LDL mainly carries cholesterol to your tissues instead of triglycerides.In human body, cholesterol is an essential 

component of cell membranes, which are the structures that border every cell
9
. Without cholesterol, T-cells (a 

type of white blood cell), for example, would not maintain their cell membranes, leading to rupturing of the 

cells. Cholesterol is also needed for the manufacture of steroid-based hormones, particularly sex hormones like 

testosterone and progesterone
10

. Other hormones, produced mainly by the adrenal gland, also require cholesterol 

for production. Aldosterone (the hormone that makes the kidneys retain water) and cortisol (the hormone that is 

important in suppressing inflammation in the body) are two such examples. Cholesterol must also be present for 

the skin to manufacture vitamin D, which plays a role in how the body handles calcium and assists in 

maintaining bone density.
11

Many studies on lipid profile has been conducted in some famous institutions of 

Bangladesh. Among those institutions or hospitals NICVD
12

, Dhaka;ICDDR
13

, Dhaka; BSMMU, Dhaka are 

some noticeable. Although there had been conducted many studies on lipid profile of CHD patients in 

Bangladesh but there are very dissimilarities among the findings of those studies. Even those variations and 

dissimilarities are found among several studies of the same institute or hospital. For this reason for acquiring 

some more specific information we conducted this study.  

 

II. Methodology & Materials 
This comparative observational study was conducted in Ibrahim Cardiac Hospital & Research Institute, 

Dhaka, Bangladesh during the period from January 2018 to December 2019. The study was approved by the 

ethical committee of the mentioned hospital. Proper written consents were taken from all the participants before 

starting the main part of intervention. Obeying inclusion and exclusion criteria of this study in total 101 

participants were finalized as the study population. Among them with 60 patients with CHD the Case Group 

was formed and with 41 healthy people the Control Group was formed. The age of the participants was 41 years 

and above. All the demographic and risk factors related information were collected from the patient’s record 

available in the hospital. A data collection sheet was designed to gather all the necessary information of the 

patients. The patients of Case Group (n=60) were selected with history of angina or surviving myocardial 

infarction with or without DM and HTN, admitted and diagnosed in coronary care unit of the mentioned 

hospital. According to the exclusion criteria of the study, CHD cases with liver impairment, renal disease or 

thyroid disease were excluded. On the other clinically healthy subjects aged above 41 years who served as 

population-based controls were selected as the participants of Control Group. Blood sample was collected from 

the cubital vein of the arm of each patient by a 5cc disposable syringe, which was transferred quickly to a 

heparinized collecting tube and finally preserved into an ice pot. All these tubes were then transferred to a test 

tube, were allowed to stand overnight for the serum to separate. Then each serum sample was transferred to a 

separate Eppendorf tube and stored at -20º C in a refrigerator; lipid profile was performed within one week for 

each group of samples, after running the controls for confirmation of the accuracy of each test, according to the 
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procedures provided with Bioconkits. Cholesterol was estimated by enzymatic colorimeter test. Estimation of 

HDL-C was done through phosphor-tungstic precipitation and LDL-C was also done through the same 

precipitation method. Estimation of Triglycerides (TG) was done by enzymatic colorimetric test. Serum of VHD 

patients were used for individual determinations of lipid profile for Cholesterol, HDL-C, LDL-C, and TG by 

using clinical laboratory kits. All necessary data were collected, analyzed and disseminated by several program 

of MS-Office and SPSS version 23.   

 

III. Results 
In this study, among total participants of Case Group (n=60) in total 47 were male which was 78% and 

13 were female which was 22%. Among male participants of Case Group 45%, 36% and the rest 19% were 

from 51-60, 41-50 and >60 years’ age group respectively. On the other hand, Among female participants of 

Case Group 46%, 31% and the rest 23% were from 51-60, 41-50 and >60 years’ age group respectively. In 

regression analysis between male and female participants of Case Group on the basis of age we found the P 

value was 0.242. So there had not been any significant correlation. In analyzing the age-wise distribution of 

serum cholesterol concentration between the groups we found, significant correlations between the Case and 

Control groups in all age groups and the P value were< 0.0001 in every age groups. On the other hand, in 

analyzing the age-wise distribution of triglyceride concentration between the groups we found, significant 

correlations between the Case and Control groups in 41-50 and 51-60 years’ age groups and in both age groups 

the P value was found, <0.0001. But in >60 years’ age group we did not find any significant correlation and 

there the P value was 0.478. In analyzing the age-wise distribution of HDL concentration between the groups we 

found, significant correlations between the Case and Control groups in all age groups and the P value were < 

0.0001 in every age groups. On the other hand, in analyzing the age-wise distribution of LDL concentration 

between the groups we found, significant correlations between the Case and Control groups in 41-50 and 51-60 

years’ age groups where the P values were found, <0.0001 and 0.0002 respectively. But in >60 years’ age group 

we did not find any significant correlation and there the P value was 0.515.   

 

Table I: Age distribution among the participants of Case Group (n=60) 

 

Age (Yrs.) 
Male (M) Female (F) Total P value 

n % n % n % (M-F) 

41-50 17 36.17 4 30.77 21 35.00 

0.242 
51-60 21 44.68 6 46.15 27 45.00 

>60 9 19.15 3 23.08 12 20.00 

Total 47 100 13 100 60 100 

 

Table II: Age-wise distribution of serum cholesterol concentration between the groups(n=60) 

 
Age (Yrs.) Case (n=60) Control (n=41) P value 

41-50 197.16 ± 28.85 168.92 ± 25.24 < 0.0001 

51-60 207.11 ± 18.65 118.75 ± 17.15 < 0.0001 

>60 263.91 ± 23.73 193.81 ± 20.88 < 0.0001 

 

Table III: Age-wise distribution of triglyceride concentration between the groups (n=60) 

 

 

 

Table IV: Age wise distribution of HDL concentration between the groups (n=60) 

 
Age (Yrs.) Case (n=60) Control (n=41) P value 

41-50 40.52 ± 5.77 50.71 ± 6.39 < 0.0001 

51-60 47.44 ± 5.91 75.32 ± 9.19 < 0.0001 

>60 43.73 ± 8.93 86.74 ± 10.48 < 0.0001 

 

Table V: Age wise distribution of LDL concentration between the groups (n=60) 

 
Age (Yrs.) Case (n=60) Control (n=41) P value 

41-50 99.88 ± 20.73 75.87 ± 12.56 < 0.0001 

51-60 104.71 ± 21.95 90.11 ± 11.84 0.0002 

>60 107.66 ± 22.74 97.82 ± 15.77 0.515 

Age (Yrs.) Case (n=60) Control (n=41) P value 

41-50 167.13 ± 26.83 109.33 ± 20.44 < 0.0001 

51-60 210.71 ± 42.17 125.64 ± 31.71 < 0.0001 

>60 152.56 ± 34.64 157.74 ± 37.73 0.4783 
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IV. Discussion 
The aim of this study was to determine the prevalence of abnormal lipid levels and its association with 

coronary heart disease.Coronary heart disease (CHD) is a leading cause of morbidity and mortality in many 

countries worldwide (WHO, 2015). CHD refers to a group of a closely related syndrome caused by the 

imbalance between the myocardial oxygen demand and the blood supply. Depending on the rated severity of 

coronary artery narrowing and the myocardial response, which is divided into angina pectoris (chest pain), acute 

myocardial infarction, sudden cardiac death and chronic ischemic heart disease 
14

.The most common risk factors 

of CHD are hypertension
15

, smoking, obesity 
16

, diabetes, stress, gender, age and dyslipidemia
17, 18

.These are 

high levels of total cholesterol, Tri acyl glycerols (TAG), low-density lipoprotein cholesterol (LDL-C) and very 

low-density lipoprotein (VLDL) and with low levels of High density lipoprotein cholesterol (HDL-C)
 19

 that 

considered as one of the most common modifiable risk factors for CHD.
20

The key role of cholesterol in CHD 

have given rise to the universally accepted cholesterol-diet-CHD hypothesis. According to this hypothesis, 

increased plasma cholesterol concentrations increase the risk of CHD and decreasing plasma cholesterol levels 

decreases the risk of CHD. The Multiple Risk Factor Intervention Trial (MRFIT) showed that there is an 

increased risk at levels >200 mg/dL. The Seven Countries Study also demonstrated that elevated plasma 

cholesterol levels increased the incidence of CHD. The Framingham study clearly demonstrated the association 

of elevated cholesterol with CHD.
21

In this study among male participants of Case Group 45%, 36% and the rest 

19% were from 51-60, 41-50 and >60 years’ age group respectively. On the other hand, Among female 

participants of Case Group 46%, 31% and the rest 23% were from 51-60, 41-50 and >60 years’ age group 

respectively. So middle age may be considered as a potential risk factor. Arteriosclerosis is not clinically evident 

until middle age or later, when the arterial lesions precipitate the organ injury
22

. The incidence of myocardial 

infarction increase fivefold between the ages ranging from 40-60
23

. In addition, men are much prone to develop 

atherosclerosis and its consequences than women 
24

.Myocardial infarction, CHD and atherosclerosis is 

uncommon in premenopausal women. It is sad that, the incidence of atherosclerosis-related disease increases, 

probably owing to a decrease in natural estrogen levels. Generally, the frequency of myocardial infarction in 

both sexes equalizes by the seventh to eighth decade of life. Dietary and life style are also potential factors for 

CHD.Epidemiologic studies have linked the intake of high levels of dietary fat rich in cholesterol and saturated 

fats, with increased plasma cholesterol levels. Therefore, restriction of saturated fat and cholesterol is the 

cornerstone of dietary therapytolowerdowntheelevatedbloodcholesterollevels.
25

Despitethewideliterature on the 

relationship between lipid and lipoprotein particles to CHD incidence, there has been controversial evidence on 

thespecificassociationofTAGwithCHD.TheFramingham study demonstrated that TAGs are independently related 

in women at all ages but missing statistical significance inthemultivariatestudies inmen.Accordingtotwometa-

analyses, TAGs were independent risk factors for CHD, even after adjustment with HDL-C, which is strongly 

and inversely correlated withTG.
26

In our study, in analyzing the age-wise distribution of triglyceride 

concentration between the groups we found, significant correlations between the Case and Control groups in 41-

50 and 51-60 years’ age groups and in both age groups the P value was found, <0.0001. But in >60 years’ age 

group we did not find any significant correlation and there the P value was 0.478. In analyzing the age-wise 

distribution of HDL concentration between the groups we found, significant correlations between the Case and 

Control groups in all age groups and the P value were < 0.0001 in every age group. On the other hand, in 

analyzing the age-wise distribution of LDL concentration between the groups we found, significant correlations 

between the Case and Control groups in 41-50 and 51-60 years’ age groups where the P values were found, 

<0.0001 and 0.0002 respectively. But in >60 years’ age group we did not find any significant correlation and 

there the P value was 0.515. Clinical studies basedonextensiveliteraturesupportstheinverserelationship between 

HDL-C levels and atherosclerosis. HDL enhances the reverse cholesterol transport and has anti-oxidative, anti- 

inflammatory, antithrombotic, and vasoprotective effects
27

. Studies have also consistently demonstrated that 

HDL-C is inversely associated with the risk of CHD. Thus, an increase in HDL-C is linearly associated with a 

reduction in cardiovascularrisk.Inlinewiththesefindings,presentstudy demonstrated a significant decrease in the 

HDL-C levels in patients with CHD when compared tocontrols.
28

The National Cholesterol Education Program 

(NCEP) recommends an LDL-C goal of<100 mg/dl in patients with established CHD and in those who are CHD 

risk-equivalent. Aggressive LDL-C reduction is associated with less at hero sclerosis progression, lower rates of 

revascularization, and fewer ischemic events compared with moderate LDL-C reduction or conventional 

treatment.
29

 

 

V. Conclusion And Recommendations 
In this study, it was found that, the total cholesterol, triglycerides HDL cholesterol and LDL cholesterol 

concentrations were significantly higher in coronary heart disease (CHD) patients. These findings may be 

helpful in the treatment arena of CHD and in similar further studies. We had some limitations in this study. This 

was a single centered study with a small sized sample. So the findings of this study may not reflect the exact 
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scenario of the whole country. For getting more specific information we would like to recommend for 

conducting more studies in several places with larger sized sample.  
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