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Abstract

Background: 1t is estimated that around 17.9 million people die each year of cardiovascular disease. High LDL is an
important risk factor for coronary artery disease. Apolipoprotein B (ApoB) is the primary apolipoprotein of
chylomicrons, VLDL, IDL, and LDL. Increased Apo B levels and LDL levels are known to cause atherosclerotic
coronary artery disease. Aim and Objectives: To measure LDL and Apo B levels of adult people and to calculate the
prevalence of high ApoB and LDL in Coimbatore region. Material and Methods: This was a study done for a period of
3 months in 500 people attending a tertiary hospital in Coimbatore, Tamilnadu. Patients on statins, critically ill patients,
pregnant women, and lactating women were excluded. ApoB and LDL levels were measured and the percentage of
increased levels of the same was calculated. Results: Out of 500 people studied, 52.87% of the population had high
LDL. About 45.76% of the males and 56.49% of the women had high LDL. Out of the study subjects, 4.33% of the
people had high ApoB level. Pearson's correlation revealed 'r' value as 1, thereby indicating a positive correlation
between ApoB and LDL. Conclusion: This study showed that around 50% of study subjects had high LDL levels and

4% had high ApoB levels, and there was a positive correlation between the two.
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Introduction

The incidence of myocardial infarction is 3 million
worldwide. According to the epidemiological
reports [1-2], one in three people will be affected
by cardiovascular disease during their lifetime. It
was estimated that 17.9 million people die each
year of cardiovascular disease. Coronary Artery
Disease (CAD) is a condition which involves
atherosclerotic plaque formation in the lumen of
blood vessels of heart. This may lead to impairment
in blood flow when the plaque ruptures or when
vasospasm occurs and thus oxygen delivery to the
myocardium is impaired. The risk factors of CAD
can be classified into two categories namely, modi-
fiable, and non-modifiable risk factors. Various
non-modifiable risk factors are increasing age,

male gender, Asian ethnicity, and a positive family
history of CAD. Modifiable risk factors are
diabetes mellitus, insulin resistance, high blood
pressure, sedentary lifestyle, smoking or tobacco
use, dyslipidaemia, homocysteinuria and psycho-
logical stress [1, 3-4].

Lipoproteins transport lipids to many tissues.
Lipids from diet and liver are transported to
peripheral tissues for energy production or storage
for future use. There are special functions of lipids
like steroids, hormones production and bile acid
synthesis.

The components of lipoproteins are cholesterol
(esterified or un-esterified), Triacylglycerol (TAG),
and phospholipids. These lipids cannot be
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transported in plasma since they are hydrophobic.
So lipoproteins have protein components called
apolipoproteins. Specific apolipoproteins control
and regulate plasma lipid metabolism. The major
apolipoproteins are ApoA-I, ApoA-II, ApoA-IV,
ApoB, ApoC-I, ApoC- II, ApoC-III and Apo-E.
Their functions are to re-distribute the lipids among
various cells and tissues in the body and to function
as co-factors for lipid metabolism enzymes and to
maintain the structure and integrity of lipoprotein
particles [5-6]. They also act as structural
components and ligands for cellular receptor
binding. The six major lipoproteins in blood are
chylomicrons, Very Low-density Lipoprotein
(VLDL), Intermediate-density Lipoprotein (IDL),
Low Density Lipoprotein (LDL) (figure 1);
Lipoprotein A (Lp (a)), and High Density
Lipoprotein (HDL) [7].

Among these lipoproteins low levels of ApoA and
high levels of ApoB play a role in developing
atherosclerosis in coronary vessels. Apolipoprotein
B is the major protein of chylomicrons, VLDL,
IDL, and LDL. It exists as two forms such as
ApoB-100 and ApoB-48. ApoA-I is the main
protein of HDL [6]. The diameter of Apo-B
containing lipoproteins are less than 70nm. They
include smaller TAG rich lipoproteins and their
remnants which can cross the endothelial barrier
when there is damage in endothelial cells. These
interact with proteoglycans and get trapped there.
These ApoB lipoproteins when trapped in arterial
wall, will induce a set of process which lead to lipid
deposition and formation of atheroma. [8-9].

There are three hypotheses that can explain the
events that initiate atherosclerosis. The first hypo-
thesis is 'response-to-injury' hypothesis which says
that when there is an injury to endothelial cells and
smooth muscles, ApoB containing lipoproteins

enter through that lesion. Next is the 'oxidation’
hypothesis, which says that the LDL in the lesion
becomes oxidatively modified. The 'response-to-
retention hypothesis' says that the accumulated
oxidized LDL starts inflammatory process and
becomes atherosclerosis [10-11].

Slowly the fat deposition starts increasing
resulting in enlargement of the size of plaque,
thereby increasing the risk of CAD. At one point
where the changes in plaque composition become
critical, it may lead to plaque disruption. This may
lead to unstable angina or myocardial infarction or
even death [12]. Sustained elevated levels of ApoB
containing lipoproteins may lead to increased
retaining of lipid particles in the plaque leading to
its growth. It may be said that the atherosclerotic
burden may be directly proportional to ApoB and
LDL levels and duration of their elevation [13].
LDL levels are a measure of mass of cholesterol
carried by LDL particles and contain many Apo-B
proteins. It has been proved that long term lower
LDL leads to lesser CAD incidence [ 14]. Similarly
itis seen that a lifelong normal level of Apo-B leads
to 90% reduced incidence of CAD [15]. Studies on
prevalence of dyslipidaemia were not done at
regular intervals in recent past and thus this study
may aid in finding out the current prevalence of
high LDL levels and Apolipoprotein B. Also this
study might help find the current level of
cardiovascular risk due to high LDL and ApoB
levels in people attending a tertiary hospital in
Coimbatore district.

Material and Methods

This was a cross-sectional study done for a period
of 3 months on people attending Karpagam
Hospital OPD, Coimbatore.

Sample size calculation: Based on a similar
study [16], the expected prevalence of high LDL
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and high ApoB were 22% and 18% respectively.
Significance level was taken as 0.05 and desired
margin of error for LDL and ApoB were taken as
4% and 3.5% respectively. Using the standard
formula for sample size calculation

Za p*(1-p)
n= 7
It was calculated that 418 samples for LDL and 392
samples for ApoB were needed. So, a group of 500
individuals of Indian ethnicity, both males and
females of 18-55 years of age were enrolled.
Patients on statins, critically ill patients, pregnant
women, and lactating women were excluded. After
obtaining ethical clearance from the ethics
committee, and obtaining informed consent from
the participants, 2ml of blood was drawn from the
subject. Blood was centrifuged within 30 minutes
and serum was stored in -20° C till evaluation.
ApoB and LDL were assessed by Immuno-
turbometric method using ERBA EM 360 auto
analyser. After obtaining the necessary parameters
(i.e.) ApoB and LDL, the prevalence of the same
was calculated. Normal range of ApoB was taken
as 75-150 mg/dl. Reference range of LDL was
taken as optimal: <100 mg/dl; near optimal: 100-
129 mg/dl; Borderline high: 130-159 mg/dl; high:
160-169 mg/dl; very high: >190 mg/dl. The
percentage of high LDL and ApoB was calculated
using MS Excel. The correlation between ApoB

and LDL levels were calculated using Pearson's
correlation coefficient r. If 't' was 0, it indicated no
correlation, and if it was 1 it indicated positive
linear correlation.

Results

The overall LDL characteristics of the observed
population are given in figure 1. Out of 500 people
studied, 48.45% of them had optimal and near
optimal level, whereas 52.87% of the population
had high LDL levels. Out of the entire male
subjects, 49.76% of the population had optimal and
near optimal level, whereas 45.76% of the
population had high LDL as given in figure 2. Out
of the entire female subjects, 41.26% of the
population had optimal and near optimal level,
whereas 56.49% of the people had high LDL as
given in figure 3. Out of the study subjects, 4.33%
of the people had high Apo-B level. Out of the
4.33%, the prevalence among males and females
was males-3.31% and females-1.03% as given in
figure 4. On comparing the relation between LDL
and Apo-B levels, the scatter plot obtained is
depicted in Figure 5. On performing the student t-
test to obtain the correlation between LDL and
ApoB levels, the Pearson's correlation 'r' showed a
value of 1, thereby indicating a positive correlation.
The scatter plot also shows the same (Figure 5).
Thereby we can conclude that there is a positive
correlation between LDL and Apo-B.

35.00% 32.43%
30.00% 26.85%
25.00% 19.62%
20.00% 14.25%
15.00%
10.00% 6.19% I
5.00%
0.00% -
Optimal Near optimal Borderline high High Very high

Figure 1: Prevalence of optimal, near optimal and high LDL among subjects
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Figure 2: Prevalence of optimal and high LDL among the male subjects
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Figure 3: Prevalence of optimal and high LDL among the female subjects
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Figure 4: Prevalence of normal and high Apo-B levels among study subjects
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Figure S: Scatter Plot of LDL Vs. ApoB showing a positive correlation
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Discussion

For more than 70 years, LDL levels are used to
quantify the risk of developing CAD and ApoB is a
recently accepted measure for the same. These
measurements also help in therapeutic decision
making [8, 15, 17]. In this current study, it was been
found that out of the whole population, optimal and
near optimal LDL was recorded only in 19.62 %
and 26.85% respectively, whereas high LDL was
accounted in 52.87%, which is more than half the
population under study. Therefore more than half
our study population was at risk of developing
atherosclerosis which in turn may cause increased
mortality due to cardiovascular accidents.

Our study is in accordance with ICMR-INDIAB
study [18] which showed increased prevalence of
high LDL and high ApoB in Tamilnadu population.
On comparing the LDL levels of males and females
in the sample population, it was found that
prevalence of high LDL was higher among the
female population. The levels of high LDL were
45.56% and 56.49% in men and women, respecti-
vely. Therefore more stringent levels of controlling
the LDL levels have to be adopted in the females
for better health outcome. High ApoB prevalence
is also measured in the population and it is found
that the prevalence of high apolipoprotein is 4.33%
and among the population 3.31% of males and
1.03% of females have high apolipoprotein.
Generally, LDL-C, and ApoB concentrations are
very highly correlated. They provide similar infor-
mation regarding risk of CAD. Positive correlation
was found between LDL and ApoB in our sample
population with the 'r' value = 1 (Pearson's correla-
tion coefficient).

The high prevalence of higher LDL and ApoB may
be due to genetic, or food and other environmental

factors. A radical change in diet may lower LDL
and Apo-B thereby reducing heart risk. This anti-
atherosclerotic property of foods like fruits, non-
starchy vegetables, legumes, nuts, fish, vegetable
oils, yoghurt, and whole grains are well docu-
mented. Lowering intake of red meat, processed
meats, refined carbohydrates and sugar may also
help achieve the same [8, 18].

Some of the LDL lowering agents are statins,
cholesterol absorption inhibitors, bile acid seque-
strants, pro-protein convertase, subtilisin/kexin
type 9 inhibitors, Lomitapide, fibrates, omega 3
fatty acids and nicotine cream acid. They aim at
lowering the LDL and thereby are protective in
nature [19-22]. The prevalence of high LDL and
high ApoB apolipoproteins play a pivotal role in
identifying the population at risk, so that the
required measures can be adopted to decrease the
incidence of atherosclerotic coronary vascular
disease and thereby improve the health of the
population.

Conclusion

Studies on prevalence of dyslipidemia are very
rare in our country. This study assessed the lipid
levels of people attending a tertiary hospital in
state of Tamilnadu. And it was seen that many had
high levels of LDL and Apo B which can be a cause
for increased incidence of cardiovascular diseases
in our region. The study has some limitations such
as people of all socio-economic statuses were
taken and dietary habits were not studied. Even
then this study shows a picture of cardiovascular
risk and emphasize on measures that should be
taken to reduce them.
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