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Abstract Background: Burden of coronary heart disease is constantly increasing in the past few decades. There are extensive 

epidemiological data demonstrating that high blood cholesterol levels increase cardiovascular risk, and that this risk is 
dependent on levels of the different blood cholesterol fractions. Moreover, the reduction of total blood cholesterol has 
been clearly related to a reduction in the risk of stroke, coronary disease and overall cardiovascular death. Hence, this 
Study was planned to assess the pattern of fasting lipid profile among newly detected cases of Coronary Artery Disease. 
Methods: A cross-sectional study was conducted among newly detected coronary artery disease patients in a tertiary care 
teaching hospital from April 2015 to March 2016. A total of hundred patients were included. Following collection of 
detailed history, venous blood samples were collected from all participants and it was assessed for Fasting blood sugars, 
Fasting lipid profile, post prandial blood sugars and HbA1c. Data was analysed using SPSS software. Results: Findings 
of this study shows that higher levels of total cholesterol, LDL and triglycerides were reported among the newly 
diagnosed cases of coronary heart disease and at the same time HDL levels was found to be lower among them. 
Conclusions: LDL-C and triglycerides are established in clinical practice as important tools in risk prediction and 
therapy follow-up. The importance of checking these measurements at regular periodic intervals should be made aware to 
the patients in order to prevent the complication that occurs due to it. 
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INTRODUCTION 
India is undergoing a rapid health transition with rising 
burden of coronary heart disease (CHD).1 Among adults 
over 20 year of age, the estimated prevalence of CHD is 
around 3-4 per cent in rural areas and 8-10 per cent in 
urban areas, representing a two-fold rise in rural areas and 
a six-fold rise in urban areas between the years 1960 and 
2000.2 Studies among Indian migrants in various parts of 

the world have documented an increased susceptibility to 
CHD in comparison to the native population studied.3 
Several factors such as genetic, metabolic, early-life, 
conventional and non-conventional risk factors were 
suspected to cause high CHD morbidity and mortality 
rates among Indians. However, the results from the 
INTERHEART study conclusively established the role of 
behavioural and conventional risk factors in the 
prediction of CHD risk among Indians.4 Lipoprotein-a 
(Lp-a) is now recognised as an independent risk factor for 
CAD. It is a genetic risk factor. It is not affected by any 
level of lifestyle modifications like changes in diet and 
exercise. Lp-a is ten-times more atherogenic than LDL-
C.5 It promotes early atherosclerosis and thrombosis. Lp-a 
is a stronger risk-factor than DM for CAD in younger 
women. Lp-a levels above 30 mg/dl are associated with 
three-fold higher risk of CAD. Lp-a levels over 40 mg/dl 
increases the risk associated with cigarette smoking by 
1.9 times, with DM by 3.4 times, with high total 
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cholesterol by 4.2 times, with hypertension by 4.6 times, 
with high TC/HDL ratio by 6.9 times, and with high 
homocysteinaemia by 9.3 times6. In Indian patients with 
CAD, high triglyceride levels are found more often than 
high cholesterol levels. Triglycerides bring change in 
LDL particle size, density, distribution, and composition 
producing smaller, denser, and more atherogenic 
particles.7 Estimation of triglyceride level gives an 
indirect measurement of LDL particle size. An increase of 
triglycerides from 90 mg/dl to 180 mg/dl is associated 
with doubling the incidence of CAD.8 Increase in 
triglycerides by 90 mg/dl has the same effect on coronary 
atherosclerosis, as increase in age by 10 years.9 Earlier, 
there has been an under-emphasis on the significance of 
triglycerides as a risk factor for CAD. Indians worldwide 
demonstrate a triad of high triglycerides with high LDL-C 
levels and low HDL levels. This triad combined with high 
levels of lipoprotein-a constitutes the deadly lipid quartet. 
Higher levels of apolipoprotein-B (Apo-B) are reported in 
one third of Indians males. This factor in combination 
with low levels of HDL and hypertriglyceridaemia results 
in formation of small dense LDL which increases the risk 
of CAD more than three times. The LDL-cholesterol 
types are described as phenotypes A, B, or C, which are 
genetically determined. Patients with LDL phenotype-B 
have predominantly small and dense LDL-particles which 
as mentioned above, constitute an important risk factor 
for CAD.10 A 75% prevalence of phenotype-B is seen in 
Asian Indians in contrast to 25% in White population. 
High levels of plasminogen activator inhibitor-1 (PAI-I) 
in Indians are reported in association with 
hypertriglyceridaemia and hyperinsulinaemia. This 
combination promotes thrombosis by impairing 
fibrinolysis.11 It is expected that individuals of Indian 
Asian ethnicity will account for between 40-60 per cent 
of global CVD burden within the next 10-15 years8. The 
astonishingly higher risk in this particular ethnic group 
has been attributed to underlying genetic susceptibility 
unmasked by environmental factors12 or intrauterine 
programming which predisposes to asymmetric energy 
metabolism and rapid, excess accumulation of visceral 
body fat in adult life.13 

 

AIMS 
To Study the pattern of fasting lipid profile in newly 
detected cases of Coronary Artery Disease.  
 
MATERIALS AND METHODS 
A cross-sectional study was conducted among the newly 
detected cases of coronary artery disease presenting to 
Emergency department and department of general 
medicine in Vinayaka Missions Medical College 
Hospital, Salem. The study was conducted for a period of 

one year from April 2015 to March 2016. The patients 
were diagnosed to suffer from CAD by means of ECG, 
treadmill testing and echocardiography were included in 
this study and patients who are already on treatment with 
antilipidemic drugs, patients with chronic kidney disease, 
patients with liver diseases, rheumatological diseases 
chronic infections and hypertension patients were 
excluded from the study. A total of 100 patients with 
newly detected coronary artery disease were included in 
the study. After obtaining the written informed consent 
from the patients, detailed history was collected by the 
principal investigator. Height, weight, waist, hip 
circumference were measured. BMI was calculated by 
dividing weight in Kg with the square of height in meters. 
Waist hip ratio (WHR) was calculated. 
Overweight/obesity was defined as BMI ≥25 kg/m2, BMI 
was classified into various groups for inter-group 
comparison of risk factors: Group I Group II 20.0-22.9, 
Group III 23.0-24.9, Group IV 25.0-29.9 and Group V ≥ 
30 Kg/m2 modified from WHO classification. The waist-
size was classified into five groups and the criteria used 
were different for men and women. In men these groups 
were <80 cm, 80-89 cm, 90-99 cm, 100-109 cm and 110 
cm and in women these were <70 cm, 70-79 cm, 80-89 
cm, 90-99 cm and 100 cm. WHR was grouped into six 
categories. Men were classified into <0.8, 0.80-0.84, 
0.85-0.89, 0.90-0.94, 0.95- 0.99 and 1.00 and women into 
groups of <0.75, 0.75- 0.79, 0.80-0.84, 0.85-0.89, 0.90-
0.94 and 0.95.Type 2Diabetes Mellitus was confirmed 
based on criteria given by American Diabetes 
Association-2012, hypertension (HTN) by systolic and 
diastolic blood pressures ≥140 and 90 mmHg 
respectively. Atherogenic dyslipidemia was defined as 
TG level ≥150 mg/dl and HDL cholesterol level (<40 
mg/dl) regardless of patient's gender. Following which 
venous blood samples were collected from the patients. 
Fasting blood samples were collected after 14 h fasting. 
Lipids were measured by using cholesterol oxidase para 
aminoantipyrine, lipase/glycerol kinase (LIP/GK), 
enzymatic reaction respectively and low density 
lipoprotein (LDL) cholesterol and very low density 
lipoprotein cholesterol were calculated by Freidwald 
formula. Inter assay 3.84% and intra precision was 2% 
respectively for all biochemical parameters. 
HemoglobinA1c was measured by boronate affinity 
assay. Data entry was done using Microsoft excel and the 
statistical analysis was done using SPSS software version 
17. 
 
RESULTS 
In this study 29% of the participants with coronary artery 
disease were between 61 to 65 years of age followed by 
20% in the age group of 51 to 55 years. Least number of 
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patients were recorded in the age group of 41 to 45 and 
71 to 75 years of age i.e. 4% and 3% respectively. 
Regarding gender 57% of the study participants were 
males, 28% of the patients had family history of CAD, 
24% were smokers and 22% had history of alcohol 
consumption, as shown in Table 1. 
 

Table 1: Background characteristics of the participants 
Variables Percentage 

Age group 
35 – 40 years 10 
41 – 45 years 4 
46 – 50 years 10 
51 – 55 years 17 
56 – 60 years 20 
61 – 65 years 29 
66 – 70 years 7 
71 – 75 years 3 

Gender 
Male 57 

Female 43 
Participants with positive history of 

Smoking 24 
Alcohol consumption 22 
Family history of CAD 28 

Twenty six percentage of the participants fall in the BMI 
range of 27.1 – 28, followed by 15% in the range of 28.1-
29, 14% in 29.1-30 and 25-26 each. Ten percent of the 
CAD patients were having BMI less than 25 and 8% 
CAD patients were above 30, shown in figure 1. 

 
Figure 1: BMI of the participants 

In this study waist hip ratio was in the range of 0.90-0.94 
for 26% of the people, 0.85-0.89 for 20% of the CAD 
patients, 0.80-0.84 for 17% of the cases. 13% of the CAD 
patients had waist hip ratio between 0.76-0.79 and 24% 
within the range of 0.70-0.75. Total Cholesterol value 
was 100-150 mg/dl, 151-200 mg/dl, 201-250 mg/dl, 251-
300 mg/dl and more than 300mg/dl in 17%,37%, 
26%,18% and 2% respectively. Low Density Lipoprotein 
(LDL) was 121-140mg/dl in 28% patients. It was less 
than 100 mg/dl in 5 CAD cases and more than 161 mg/dl 
in 15% of the patients. Triglycerides were found to be 
less than 100mg/dl in 4% of the CAD patients and it was 
more than 250mg/dl in 10% of the participants. 36% of 

the patients had triglyceride value in the range of 151-200 
mg/dl. HDL was more than 50 mg/dl in 2% CAD cases, 
46-50 mg/dl in 6% of the cases. Low HDL values less 
than 26 mg/dl was found in 16% of the CAD patients, 
shown in Table 2. 

Table 2: Lipid Profile of the participants 
Variables Percentage 

Total cholesterol 
100 – 150 mg/dl 17 
151 – 200 mg/dl 37 
201 – 250 mg/dl 26 
251 – 300 mg/dl 18 

>300 mg/dl 2 
 LDL 

<100 mg/dl 5 
100 – 120 mg/dl 17 
121 – 140 mg/dl 35 
141 – 160 mg/dl 28 
161 – 180 mg/dl 13 
181 – 200 mg/dl 2 

 Triglycerides 
<100 mg/dl 4 

100 – 150 mg/dl 29 
151 – 200 mg/dl 36 
201 – 250 mg/dl 21 

>250 mg/dl 10 
 HDL 

20 – 25 mg/dl 16 
26 – 30 mg/dl 24 
31 – 35 mg/dl 24 
36 – 40 mg/dl 22 
41 – 45 mg/dl 6 
46 – 50 mg/dl 6 

>50 mg/dl 2 
The mean BMI among the study subjects were found to 
be 27.72±3.32, mean waist hip ratio was 0.927±0.21. The 
mean Fasting blood sugar and HbA1C in this study was 
100.7±11.07 and 5.90±0.49. Likewise mean and standard 
deviation for Blood urea and Blood creatinine was 
38.56±1.28 and 0.77±0.24 respectively. The mean total 
cholesterol was found to be 204.43±50.48, LDL 
137.16±25.12. 185.72±66.99 was the mean Triglyceride 
value and 32.85±7.29 were the mean and SD of HDL, as 
shown in Table 3. 

Table 3: Mean and SD of various parameters 
Parameter Mean ± SD 

BMI 27.72±3.32 
Waist hip ratio – Male 0.927±0.21 

Fasting blood sugar (mgs/dl) 100.7±11.07 
HbA1C 5.90±0.49 

Blood urea(mg/dl) 38.56±1.28 
Blood creatinine (mg/dl) 0.77±0.24 
Total cholesterol (mg/dl) 204.43±50.48 

LDL (mg/dl) 137.16±25.12 
Triglycerides (mg/dl) 185.72±66.99 

HDL (mg/dl) 32.85±7.29 
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DISCUSSIONS 
The disorder of lipid metabolism is a key player for the 
occurrence of cardiovascular disease and particularly 
heart disease. For many years, cholesterol has been 
directly related to cardiovascular prognosis. This 
relationship is very consistent, as an increase of 2 to 3% 
in the incidence of coronary heart disease is expected for 
every 1% increase in total cholesterol.14 For many years it 
was difficult to classify unequivocally Triglycerides as an 
independent risk factor for the occurrence of coronary 
heart disease, a situation presumably related to the wide 
fluctuations observed in their concentrations throughout 
the day, with the heterogeneity of triglyceride-rich 
lipoproteins and its inseparable association with other risk 
factors. However, several studies have demonstrated a 
clear correlation between their levels and the occurrence 
of coronary heart disease, indicating that the presence of 
high levels of Triglycerides leads to a 13% increase in the 
risk of cardiovascular disease in men and 37% in 
women.15 With regard to HDL-cholesterol, its inverse 
relationship with the risk of coronary heart disease is well 
accepted. In fact, this risk is 2 to 3% lower for each 
1mg/dl elevation of HDL-Cholesterol.16 The protective 
properties of this fraction derive not only from its 
involvement in reverse cholesterol transport, but are also 
a consequence of its anti-inflammatory capacity and 
protection against LDL-cholesterol oxidation.17 On the 
other hand, it is recognized that individuals with very low 
levels of HDL-cholesterol have a higher cardiovascular 
risk. Recent evidence further stresses the importance of 
determining the non-HDL-cholesterol, defined by the 
concentration of LDL-cholesterol + VLDL-cholesterol. 
This parameter can better translate the risk of 
cardiovascular mortality than LDL-cholesterol, as it 
expresses more accurately the lipoprotein 
atherogenicity.18 Several large studies have demonstrated 
that the LDL-Cholesterol/HDL Cholesterol ratio is an 
excellent predictor of risk of coronary disease and an 
excellent way to monitor the impact of lipid-lowering 
therapies.19 In the PROSPER trial, a retrospective analysis 
of 6,000 patients, the LDL-Cholesterol/HDLC holesterol 
ratio was the stronger predictor of cardiovascular events 
in elderly patients.20 Among the main risk factors, 
dyslipidemia, especially increase in LDL levels and 
decrease in HDL concentrations were considered as the 
important factors. Table below demonstrates the 
Population Attributable Factors (PARs) with its 99 
percent confidence interval (CI) associated with lipids by 
sex and geographic region.21 In parallel to these large 
population studies, a series of case studies were also 
performed. In one study, serum lipid levels were 
evaluated in 500 men with a prior history of myocardial 
infarction. Overall 30 percent of study population had 

abnormal blood lipid levels.22 Based on results of the 
National Health and Nutrition Examination Surveys 
(NHANES) from 1999 to 2004, the percentage of adults 
with triglyceride levels above 150 and 200 mg/dl in the 
United States, were 33 and 18 percent, respectively.23 

MRFIT study performed in more than 350,000 middle-
aged men demonstrated that a sigmoid relationship 
(curvilinear) between total serum cholesterol level and 
prevalence of coronary artery disease especially in total 
cholesterol more than 240 mg/dl24. LRCP (Lipid 
Research Clinics Program) was one of the first surveys 
during 1970 that was conducted to determine the total 
cholesterol, HDL cholesterol, LDL cholesterol and 
triglyceride levels in American adults.25 In another study, 
difference in distribution of cholesterol and its 
components in the blood in accordance to age were 
described.26 Among patients with a prior history of 
myocardial infarction, an elevated total cholesterol 
following recovery was a major independent risk factor 
for re-infarction, death from heart disease and total 
mortality. Cardiovascular mortality is varied in different 
populations. The highest and lowest mortality rate was 
found in Finland and Japan, respectively, with a direct 
relationship to serum cholesterol levels.27 The negative 
relationship between low HDL cholesterol and the risk of 
heart disease is well established in the general 
population.28 Predictive role of HDL against coronary 
events was also well documented in patients with known 
heart disease. The results of Lipid and Care clinical trial 
showed that low levels of HDL cholesterol is a stronger 
predictor of heart disease incidence in presence of serum 
LDL cholesterol < 125 mg/dl than LDL cholesterol ≥ 125 
mg/dl.29 They also found that in serum LDL<125 mg/dl, 
each 10 mg /dl increase in HDL level, will cause 29 
percent reduction in the incidence of cardiovascular 
events, while with the serum LDL cholesterol ≥ 125 
mg/dl, this attenuation will be lowered to 10 percent. As 
mentioned previously, the cardioprotective effect of HDL 
was shown to be present at serum levels higher than 60 
mg/dl.30 These effects are more prominent when the 
serum levels of HDL cholesterol reach 75 mg/dl and 
higher. In the Lipid Research Clinics study, the 
Framingham heart Study and the HHS8 the ratio of LDL 
to HDL was shown to be the best predictor of 
cardiovascular events.31 In HHS study, the risk of new 
coronary events such as myocardial infarction and sudden 
cardiac death in patients with LDL/HDL ≥ 5 and a 
concomitant serum triglycerides ≥ 200 mg /dl, was 
fourfold more than patients with lower LDL/HDL ratio 
and triglycerides levels. Overall, among men, an 
LDL/HDL ratio of ≥ 6.4 had 2–14 percent higher 
predictive value than serum total cholesterol or LDL 
levels. Among women the predictive value of LDL/HDL 
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≥ 5.6 was 25–45 percent greater than serum total 
cholesterol or LDL level.32 The relationship between 
hypertriglyceridemia and CVD was determined in the 
population based Stockholm prospective study.33 In this 
study, 3,486 subjects were followed for 14.5 years. An 
independent relation between hypertriglyceridemia and 
CVD was observed in this study, which was stronger than 
the relationship between hypercholesterolemia and CVD. 
Meta-analysis of several large population–based 
prospective studies showed similar results.34 As 
mentioned previously in the HHS study, not only there is 
an interaction between triglycerides and total 
cholesterol/HDL ratio, but also an inverse association 
between triglycerides and HDL levels 
exists.27Additionally, hypertriglyceridemia is associated 
with increased mortality in patients with known CHD and 
also reduces the event–free survival after coronary artery 
bypass graft surgery (CABG).35 Nevertheless, because 
hypertriglyceridemia is an independent risk factor for 
CVD, measurement of triglycerides as a part of routine 
cholesterol screening is recommended by NECP ATPIII 
guidelines.35 Fasting triglyceride measurement is 
important for evaluating the risk of heart disease 
especially in cases who are suffering from diabetes, 
glucose intolerance, insulin resistance syndrome, obesity 
and low HDL. Although, triglyceride measurement is 
commonly done after 8–12 hours fasting, an association 
between nonfasting triglyceride levels and CVD is also 
present.36 As mentioned by the previous studies the 
results of our study had also proven that the lipid 
parameters can act as an independent risk factor in the 
occurrence of coronary artery diseases. Total cholesterol 
levels, LDL cholesterol and triglycerides had shown a 
strong positive correlation in the occurrence of CVD and 
the HDL levels had shown a negative correlation in the 
occurrence of CVD among our study subjects in spite of 
their blood sugar levels and blood pressure being 
maintained at normal levels.  
 
CONCLUSIONS 
Based on this analysis of the lipid metabolism, its 
importance in the prediction of cardiovascular risk is 
reiterated. Classic measurements, such as LDL-C, HDL-C 
and triglycerides are established in clinical practice as 
important tools in risk prediction and therapy follow-up. 
Besides them, it is important to find other markers, due to 
the considerable number of individuals that suffer 
cardiovascular events with few or none of the risk factors 
Lipid metabolism has several elements with a potential 
role in the risk prediction and monitoring that are targets 
for the development of new therapeutic strategies for 
CVD, as many of these makers take part in the 
physiopathology of atherosclerosis. The next guidelines 

of ATP IV are being determined, and possibly Lp(a) will 
be included as a reference measure for the treatment and 
monitoring of CVD. There are great expectations for apo 
B, non-HDL cholesterol, and total cholesterol/ HDL-C 
ratio as aids in the evaluation of cardiovascular risk. It 
may be concluded that the fast evolution of knowledge on 
the subject may justify periodic reassessment of lipid 
metabolism.  
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