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Abstract 
Background: Coronary heart disease (CHD) remains the major cause of mor-
tality and morbidity in the entire world population despite therapeutic ad-
vances that control many risk factors. Lipid profile is regarded as an impor-
tant factor in the development of coronary heart disease. There have been 
numerous studies confirming the association of hyperlipidemias with coro-
nary heart disease in most of the Western as well as Asian countries of the 
world. But we have very little data on the relation between CHD and lipid 
profile. Aim of the Study: The aim of this study was to assess abnormal lipid 
levels and their association with coronary heart disease. Methods: This com-
parative observational study was conducted at the Department of Cardiology 
in M. Abdur Rahim Medical College, Dinajpur, Bangladesh from January 
2019 to December 2019. Properly written consent was taken from all the par-
ticipants before starting the main part of the investigation. Obeying inclusion 
and exclusion criteria of the study, a total of 131 participants were finalized as 
the study population. Among them, the Case Group was formed with 90 pa-
tients who had CHD, and with 41 healthy people, the Control Group was 
formed. All necessary data were collected, analyzed, and disseminated by 
several programs of MS-Office and SPSS version 23. Result: The study was 
conducted with 90 case group participants and 41 control group participants. 
Among the case group, 78% were male and 22% were female. Among the 
male case group participants, 44.29% were from 51 - 60 years of age, 35.71% 
were from 41 - 50 years of age and the rest 20% were above 60 years of age. 
On the other hand, among the female participants of Case Group, 45% were 
from 51 - 60 years of age, 30% from 41 - 50 years of age, and 25% were over 
60 years of age. Regression analysis between the male and the female showed 
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the P-value of 0.242. Serum cholesterol concentration and HDL concentra-
tion were significant between the Case and Control groups in all age groups 
and the P-value was <0.0001 in every age group. Triglyceride concentration 
was significant between the Case and Control groups in 41 - 50 and 51 - 60 
years age groups with a P-value of <0.0001. But in the >60 years age group, 
we did not find any significant correlation and there the P-value was 0.478. 
LDL concentration between the groups showed significant correlations be-
tween 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 the >60 
years’ age group, we did not find any significant correlation and there the P- 
value was 0.515. Conclusion: In this study, it was found that the total choles-
terol, triglycerides, HDL cholesterol, and LDL cholesterol concentrations were 
significantly higher in coronary heart disease (CHD) patients. 
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1. Introduction 

Lipid profile means the pattern of lipids in the blood. It generally contains the 
level of total cholesterol (TC), triglycerides (TG), low-density lipoprotein (LDL), 
and high-density lipoprotein (HDL). In general, the lipid profile refers to a 
group of tests that are often done together to identify the risk of heart disease. 
These tests are used as 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, the typical total blood cholesterol syn-
thesis is about 1 g (1000 mg) per day [1]. The increased levels of TC, TG, and 
LDL are found to be associated with a 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 of 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]. Ac-
cording to the guidelines of the American Heart Association, the following val-
ues are prescribed for the above-mentioned risk factors for cardiovascular dis-
ease: total cholesterol: <200 mg/dL; triglycerides: <200 mg/dL; HDL: >40 mg/dL; 
and LDL: <130 mg/dL [5]. A study by Adak 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% of their study par-
ticipants [3]. Nearly 16% of males and females had normal (40 - 60 mg/dl) HDL-C 
respectively [4]. The previous study also found that a higher percentage of fe-
males (46.8%) compared to the males (34.9%) had an optimal level of LDL-C 
(<100 mg/dl). About 20.0% of males had a very high level of LDL-C (>160 mg/dl) 
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while it was noted in only 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 rela-
tively common single nucleotide polymorphism (SNP) in the endothelial lipase 
gene and other SNPs associated with HDL cholesterol suggest that genetic me-
chanisms that raise plasma HDL do not decrease the risk of myocardial infarc-
tion [6]. In contrast, an earlier study of SNPs in the cholesteryl ester transfer 
protein (CETP) that impacts HDL levels indicated that SNPs associated with an 
increase in HDL corresponded with a lower risk of future myocardial infarction 
[7]. Some earlier clinical trials using agents that increase HDL showed that ele-
vations 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 car-
ries cholesterol to your tissues instead of triglycerides. In the human body, cho-
lesterol 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 ruptur-
ing of the cells. Cholesterol is also needed for the manufacture of steroid-based 
hormones, particularly sex hormones like testosterone and progesterone [10]. 
Other hormones that are produced mainly by the adrenal gland, also require cho-
lesterol for production. Aldosterone is a hormone that makes the kidneys retain 
water, and Cortisol is a hormone that is important in suppressing inflammation 
in the body. These are two examples of hormones produced by the adrenal gland. 
Is also necessary for the skin to manufacture vitamin D, which plays a vital role 
in how the body assists in maintaining bone density by using calcium [11]. Many 
previous studies on lipid profiles have been conducted in some of the famous in-
stitutions of Bangladesh. Among those institutions or hospitals, NICVD [12], 
Dhaka; ICDDR [13], Dhaka; BSMMU, Dhaka are some of the noticeable ones. 
Although there had been many studies conducted on the lipid profile of CHD 
patients in Bangladesh, there are some dissimilarities among the findings of those 
studies. Variations and dissimilarities are found even among several studies of 
the same institute or hospital. For this reason, we conducted this study to ac-
quire some more specific information.  

2. Methods 

This comparative observational study was conducted at the Department of Car-
diology in M. Abdur Rahim Medical College, Dinajpur, Bangladesh during the 
period from January 2019 to December 2019. Properly written consent was tak-
en from all the participants before starting the main part of the investigation. 
The initial sample size was determined to be 200 participants, with 100 cases and 
100 control patients. Due to time restraints, the inclusion and exclusion criteria 
of this study and the willingness of patients to participate in the study, a total of 
131 participants were finalized as the study population. Among them, the Case 
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Group was formed using 90 patients who had CHD, and the control group was 
formed with 41 healthy people. A convenient sampling method was used for the 
selection of the participants. The age of the participants was 41 years and above. 
All the demographic and risk factors related information were collected from the 
available patients records available in the hospital and by a data collection sheet 
provided to the participants, information about the patients. The patients of 
Case Group (n = 90) were selected with a history of angina or surviving myocar-
dial infarction with or without DM and HTN, admitted and diagnosed in the 
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. Clinically healthy subjects aged above 41 years who served as 
population-based controls were selected as the participants of the Control Group. 
Estimation of HDL-C and LDL-C was done through the phosphor-tungstic pre-
cipitation method. Estimation of Triglycerides (TG) was done by enzymatic co-
lorimetric test. Serum of VHD patients were used for individual determinations 
of lipid profile for Cholesterol, HDL-C, LDL-C, and TG by using clinical labor-
atory kits. All necessary data were collected, analyzed, and disseminated by sev-
eral programs of MS-Office and SPSS version 23.  

2.1. Inclusion Criteria 

● Case Group 
 Aged 41 years and above 
 Patients with history of angina or myocardial infarction 
 Patients admitted at the coronary care unit of the study hospital 
● Control Group 
 Aged 41 years and above 
 Willing to participate in the study 
 Clinically Healthy subjects 
 Willing to share necessary information 

2.2. Exclusion Criteria 

● Case Group 
 Less than 41 years of age 
 Patients with liver diseases, thyroid disease, or renal disease 
 Mentally Unstable 
● Control Group 
 Less than 41 years of age 
 Mentally Unstable 
 Clinically Unhealthy 
 Unwilling to share necessary information 

3. Results 

In this study, among the total participants of the Case Group (n = 90) total of 70 
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were male which was 78% and 20 were female which was 22%. Among male par-
ticipants of the Case Group 44.29%, 35.71%, and the rest 20% were from 51 - 60, 
41 - 50, and >60 years’ age group respectively. On the other hand, among the 
female participants of Case Group 45%, 30% and the rest 25% were from 51 - 60, 
41 - 50, and >60 years’ age group respectively. In regression analysis between 
male and female participants of Case Group based on 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 was <0.0001 in every age group. 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 to be <0.0001. But in the >60 years’ age group we did not find any signifi-
cant correlation and there the P-value was 0.478. In analyzing the age-wise dis-
tribution of HDL concentration between the groups we found, significant corre-
lations between the Case and Control groups in all age groups and the P-value 
was <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 the >60 years’ age group we did not find any significant correlation and there 
the P-value was 0.515.  

Among the total participants, the majority were male. Only 22.22% of the par-
ticipants were female, and the male: female ratio was 7:2 (Figure 1). 

Table 1 shows the age distribution of the participants of the case group, di-
vided into 70 male and 20 female participants. The male and female percentage 
was almost similar in the age group of 51 - 60 years. In the age group of 41 - 50 
years, the male percentage was slightly higher than the female, with 35.71% male 
and 30% female participants. On the other hand, the female percentage was 
higher in the age group of over 60 years, with 25% female and 20% male belonging  
 

 
Figure 1. Gender distribution of the participants of case group (n = 90). 
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Table 1. Age distribution among the participants of case group (n = 90). 

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

n % n % n % (M-F) 

41 - 50 25 35.71 6 30 31 34.44 

0.242 
51 - 60 31 44.29 9 45 40 44.44 

>60 14 20 5 25 19 21.11 

Total 70 100 20 100 60 100 

 
to this group. Looking at the total participants, the highest number of partici-
pants belonged to the age group of 51 - 60 years. 

In the case group, the serum Mean ± SD cholesterol concentration in the age 
group of 41 - 50 was 197.16 ± 28.85 mg/dL, in the age group 51 - 60 it was 207.11 
± 18.65 mg/dL, and in the patients older than 60 it was 263.91 ± 23.73 mg/dL. In 
the control group, it was 168.92 ± 25.24 mg/dL, 118.75 ± 17.15 mg/dL, and 
193.81 ± 20.88 mg/dL respectively. Significance difference was observed between 
the serum cholesterol levels of both groups in all age range (Table 2).  

In the case group, the Mean ± SD distribution of triglyceride concentration in 
the age group of 41 - 50 was 167.13 ± 26.83 mg/dL, in the age group of 51 - 60 it 
was 210.71 ± 42.17 mg/dL, and in the participants aged over 60, it was 152.56 ± 
34.64 mg/dL. In the control group, it was 109.33 ± 20.44 mg/dL, 125.64 ± 31.71 
mg/dL, and 157.74 ± 37.73 mg/dL respectively. <150 mg/dL is considered nor-
mal, 150 - 199 mg/dL is considered borderline high, and 200 - 499 mg/dL is con-
sidered high levels of triglyceride concentration. All the age groups had high-
er-than-normal triglyceride concentrations in the case group. In the control 
group, only the oldest age group of >60 years had a higher-than-normal mean 
triglyceride concentration level (Table 3).  

In the case group, the Mean ± SD distribution of HDL concentration in the 
age group of 41 - 50 was 40.52 ± 5.77 mg/dL. In the age group of 51 - 60, it was 
47.44 ± 5.91 mg/dL, and in the participants aged over 60, it was 43.73 ± 8.93 
mg/dL. In the control group, it was 50.71 ± 6.39 mg/dL, 75.32 ± 9.19 mg/dL, and 
86.74 ± 10.48 mg/dL respectively. For men, less than 40 mg/dL is considered in-
creased risk, and 40 - 50 mg/dL is considered average risk level, and >60 mg/dL 
is considered low risk (Table 4). All the participants of the case group were in 
the average risk level, while the mean HDL concentration levels of the control 
group had the youngest age group of 41 - 50 years at less than average risk levels, 
and the remaining two age groups at low-risk levels. A significant difference was 
observed among the participants of the case and control group in all three age 
groups. 

In the case group, the Mean ± SD distribution of LDL concentration in the age 
group of 41 - 50 was 99.88 ± 20.73 mg/dL. In the age group of 51 - 60, it was 
104.71 ± 21.95 mg/dL, and in the participants aged over 60, it was 107.66 ± 22.74 
mg/dL. In the control group, it was 75.87 ± 12.56 mg/dL, 90.11 ± 11.84 mg/dL, 
and 97.82 ± 15.77 mg/dL respectively. Basic LDL concentration standards are  
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Table 2. Age-wise distribution of serum cholesterol concentration between the groups (n 
= 131). 

Age (Yrs.) Case (n = 90) 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 3. Age-wise distribution of triglyceride concentration between the groups (n = 
131). 

Age (Yrs.) Case (n = 90) 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 

 
Table 4. Age-wise distribution of HDL concentration between the groups (n = 131). 

Age (Yrs.) Case (n = 90) 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 

 
<100 mg/dL as optimal, 100 - 129 mg/dL as above optimal, 130 - 159 mg/dL as 
borderline high and 160 - 189 mg/dL as high. While all three age groups of the 
control section had optimal LDL concentration levels, only the youngest age 
group of 41 - 50 years among the case group had optimal LDL levels, while the 
remaining age groups had above optimal LDL concentration levels (Table 5).  

4. Discussion 

Depending on the severity of coronary artery narrowing, the myocardial res-
ponses are divided into 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]. There are also high levels of total cholesterol, Tri-
acylglycerols (TAG), low-density lipoprotein cholesterol (LDL-C), and very-low- 
density lipoprotein (VLDL) and with low levels of High-density lipoprotein cho-
lesterol (HDL-C) [19] which are considered as one of the most common modifia-
ble risk factors for CHD [20]. The key role of cholesterol in CHD has given rise 
to the universally accepted cholesterol-diet-CHD hypothesis. According to this 
hypothesis, increased levels of plasma cholesterol concentrations increase the 
risk of CHD. This risk decreases with decreasing levels of plasma cholesterol 
concentrations. An Egyptian study also demonstrated that elevated plasma cho-
lesterol levels increased the incidence of CHD. The Framingham study clearly 
demonstrated the association of elevated cholesterol with CHD [21]. Among  
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Table 5. Age wise distribution of LDL concentration between the groups (n = 131). 

Age (Yrs.) Case (n = 90) 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 

 
male participants of the Case Group 44.29%, 35.71%, and the rest 20% were 
from 51 - 60, 41 - 50, and >60 years’ age group respectively. On the other hand, 
among the female participants of Case Group 45%, 30% and the rest 25% 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 increases by five times between the 
ages ranging from 40 - 60 [23]. In addition, men are much prone to develop 
atherosclerosis and its consequences compared to women [24]. Myocardial in-
farction, CHD, and atherosclerosis are uncommon in premenopausal women. It 
is theorized that the incidence of atherosclerosis-related disease increases due to 
a decrease in natural estrogen levels. Generally, the frequency of myocardial in-
farction in both sexes equalizes by the seventh to eighth decade of life. Dietary 
and lifestyle 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 therapy to lower down the ele-
vated blood cholesterol levels [25]. Despite the many works of literature on the 
relationship between lipid and lipoprotein particles to CHD incidence, there has 
been controversial evidence on the specific association of TAG with CHD. The 
Framingham study has demonstrated that TAGs are independently related in 
women of all ages, but the study showed missing statistical significance in the 
multivariate studies in men. According to two meta-analyses, TAGs were inde-
pendent risk factors for CHD, even after adjustment with HDL-C, which is 
strongly and inversely correlated with TG [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. In both age groups, the P-value was found <0.0001. But in 
the participants above 60 years of age, 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 the participants of all age groups and the P-value 
was < 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 the participants aged above 60, we did not find any significant correlation and 
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there the P-value was 0.515. Clinical studies based on extensive literature sup-
port the inverse relationship between HDL-C levels and atherosclerosis. HDL en-
hances 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 cardiovascular risk. 
In line with these findings, the present study demonstrated a significant decrease 
in the HDL-C levels in patients with CHD when compared to the control group 
patients [28]. The National Cholesterol Education Program (NCEP) recom-
mends 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 treat- 
ment. 

5. Conclusion 

In this study, it was found that the total cholesterol, triglycerides, and LDL cho-
lesterol concentrations were significantly higher in coronary heart disease (CHD) 
patients. HDL concentrations were lower in patients with CHD. These findings 
may be helpful in the treatment arena of CHD and similar further studies.  

Recommendations 

This was a single-centered study with a small-sized sample. So the findings of this 
study may not reflect the exact scenario of the whole country. For getting more 
specific information we would like to recommend conducting more studies in 
several places with a larger sized sample.  
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