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Abstract

Introduction: Dyslipidemia is an independent traditional risk factor for coronary artery disease (CAD).
The pattern of dyslipidemia and coronary artery disease among sub-Saharan Africans has not been
widely studied. Hence, this study was conducted with the objective to evaluate pattern of lipid
abnormalities in patients with established coronary artery disease. Methods: It was a prospective
study of the pattern of dyslipidemia among patients with established coronary artery disease
from angiographic diagnosis. All patients with dyslipidemia who had coronary angiography were
evaluated for pattern of lipid profile. Results: There were a total of 65 subjects with age ranging from
35 to 85 years (Male: 34; Female: 31). The mean age of participants was 62.1 + 12.0 years. There were
more subjects with mixed (combined) dyslipidemia who had significant coronary artery disease
compared with isolated dyslipidemia (p-value <0.001). There was no significant difference between
the male and female with dyslipidemia. The mean values of total cholesterol, low density lipoprotein
and triglycerides were higher among the subjects with dyslipidemia. Conclusion: The study showed
that combined dyslipidemia is commonly seen in patients with coronary artery disease as compared

with isolated dyslipidemia.

Introduction

Cardiovascular disease (CVD) is a major health
problem across the world, accounting for 30% of
all deaths [1]. CVD is on the increase, especially
in developing countries. This may be due to a
combination of demographic and epidemiologic
transitions of those living in developing countries

[2].

Dyslipidaemia is a key factor in the pathophysiology
of CVDs [3]. It is one of the four major established
conventional modifiable risk factors for coronary
artery disease. The others include cigarette
smoking, diabetes mellitus, and hypertension
[4]. Dyslipidaemia is a metabolic abnormality
that results in persistent increase in the plasma
concentration of cholesterol and triglycerides. It
may be classified into the following types: isolated
dyslipidaemia (any one component of lipid profile
is abnormal); mixed (combined) dyslipidaemia (at
least two components of lipid profile are abnormal

[5].

The pattern of dyslipidemia among patients with
coronary artery disease has not been fully explored
among Nigerians in the sub-Saharan African.
Hence, the objective of the study was to evaluate the
lipid profile with regard to pattern of dyslipidaemia
among patients that were investigated for coronary
artery disease (CAD) at the Bayelsa Specialist
Hospital, Yenagoa in south-south Nigeria.

Methods

This was a prospective descriptive study conducted
between 1st October 2017 and 31st April 2019. The
subjects included 65 adults that were referred to
the cardiac catheterization laboratory of Bayelsa
Specialists Hospital, Yenagoa. The subjects were
recruited by convenience sampling. The center serves
as a referral Cardiology facility for the South-East
and South-South parts of Nigeria.

The participants were investigated for coronary
artery disease, following presentation with chest
pain, dizziness, palpitations, etc. The lipid profile was
carried out for all included subjects. Patients already
on lipid lowering medications or had a past history of
dyslipidemia were excluded from the study.

The lipid profile was done after overnightfast for at
least 8 hours prior to collection of samples. The lipid
profile components investigated were total cholesterol
(TC), triglycerides (TG), low density lipoprotein - C
(LDL-C), and high-density lipoprotein - C (HDL-C))
[6]. Values of TC > 200mg/dL were considered
significant for hypercholesterolaemia, TG > 150mg/
dL for hypertriglyceridaemia, LDL-C > 130mg/dL
for LDL-C hyperlipidaemia, while HDL-C < 40mg/
dL in males and < 50mg/dL in females for HDL-C
dyslipidaemia. Mixed(Combined) dyslipidaemia
includes abnormality or derangement of at least two
components of the lipid profile.
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Definitions of terms

Dyslipidemia was diagnosed according to the criteria set by the
National Cholesterol Education Program-Adult Treatment Panel III
(NCEP-ATP III) and classified into four phenotypes [11]. Isolated
dyslipidemia is abnormality in one of the parameters of lipid profile.
(a) isolated hypertriglyceridemia was defined as having serum
triglycerides >150mg/dl and total cholesterol <200mg/dl; (b) isolated
hypercholesterolemia was defined as having total cholesterol >200mg/
dl and triglycerides <150mg/dl; (c) mixed (combined) hyperlipidemia
was defined as having triglycerides >150mg/dl and total cholesterol
>200mg/dl; and (d) isolated low HDL-C was defined as having HDL-C
<40mg/dlin male and <50mg/dlin female without hypercholesterolemia
nor hypertriglyceridemia [12]. Mixed (combined) dyslipidemia is one
in which there is an elevated LDL cholesterol and triglyceride levels
combined with decreased levels of HDL cholesterol. This form of
dyslipidemia is commonly seen in patients with diabetes and metabolic
syndrome.(13)

Smoking: An active smoker was defined as a person who currently
smoked at least one cigarette a day. An ex-smoker was defined as a
person who had regularly smoked but had not smoked in the previous
month. Second-hand smoking was a non-smoker who had regular
exposure to tobacco products.

Diabetes mellitus was defined as patients on anti-diabetic medications
or FBG 2 7.0 mmol/l or HbAlc > 6.5%. Hypertension was defined as a
subject on anti-hypertensive medications or a persistent BP of > 140/90
mmHg at least two different measurement. Dyslipidemia was defined as
the presence of any abnormalities in the lipid profile, occurring alone or
in combination. Sedentary life style is an adoption of habits known to
promote cardiovascular diseases.

Variable Category Frequency | Percentage | p-Value

<40 3 4.6
40-49 18 27.7
Age 50-59 11 16.9
(years) 60-69 21 323
70-79 7 10.8

>80 5 7.7 0.096
Primary 22 33.8
Education Secondary 20 30.8

Tertiary 23 354 0.681
legislative 1 1.5
Executive 14 21.5
I
occupation Sesr;(\);rclgll 12 18.5
e | o [
Pretty traders 9 13.8

Others 5 5.7 0.896

Table 1. Demographic profile of subjects
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Statistical analysis

Statistical analysis was performed using the 20th version of Statistical
Package for Social Sciences (SPSS), IBM cooperation 2011, Armonk,
New York, USA. The results were presented in tabular or graphical
forms, as were appropriate. All the continuous variables (e.g. age, TC,
TG, LDL-c, and HDL-c values) were subjected to a normality testing
using Q-Q plots and were found to be normally distributed; hence the
parametric tests were subsequently used for analysis.

Age was grouped as < 40, 40-49, 50-59, 60-69, 70-79 and > 80 for the
patients, and were compared using chi-square test of significance for
difference in proportion. Gender, educational status, and occupation
were also compared for subjects and controls using chi-square test of
significance. Laboratory characteristics of patients (TC, TG, HDL-c,
LDL-c) were compared for difference in respective means using
independent sample t-test, and presented as appropriate.

Results

The baseline characteristics of the study participants are shown in Table
1. The study population consisted of 65 participants with ages ranging
from 35 to 85 years. The average age of the participants was 62.1 + 8.0.
There were 34 males and 31 females. The mean age of men in the study
was 63.419.4 years while that of women was 61.7£10.1 years. There was
no stastically significant difference between both sex (p=0.462).

All the patients had received at least primary level of education. Out
of the 65 patients referred to the cardiovascular center 50(76.9%) had
significant CAD. Twenty seven (54.0%) were males, while 23(46.0%)
females (Figurel).

There was no statistically difference in the aged grouped, level of
education and the occupation as shown in Table 1.

- " s Dyslipidaemic males
u Dyslipid aemic

» Dyslipidaemic females

u Normal Lipid Profile

Figure 1. 1a: showed that 50 subjects had abnormal lipid profile;
and 15 had nomal lipid profile. 1b: showed that 27 of the 50 with
dyslipidemia were male.
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Figure 2. Pattern of dyslipidaemia among patients investigated for
CAD
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Characteristics Total (n = 65) Male (n = 34) Female (n =31) p-Value
TC (mg/dL) 247.4+82.9 232.1+70.7 262.8+94.2 0.14
HDL-C (mg/dL) 46.3+8.7 45.3+8.2 47.549.4 0.32
LDL-C (mg/dL) 143.1+36.4 140.8+28.7 145.1+44.3 0.64
TG (mg/dL) 157.3+66.3 142.9+46.6 170.6+80.7 0.11
LDL-C hypercolestrolaemia 47.00 25(73.5) 22 (71.0) 0.99
TC hypercolestrolaemia 48.00 26 (76.5) 22 (71.0) 0.77
HDL-C hypercolestrolaemia 45.00 26 (76.5) 19 (31.3) 0.25
TG hypercolestrolaemia 33.00 17 (50.0) 16 (51.6) 0.79
Isolated Dyslipidemia 3.00 1(2.9) 2(6.5) 0.09
Combined (Mixed) Dyslipidemia 47.00 26 (76.5) 21 (67.7) 0.43
Dyslipidemia 50.00 27(79.4) 23 (74.2) 0.39

Table 2. The serum lipid concentrations and dyslipidemia patterns in both genders

Lipid Profile Component Minimum Statistic | Maximum Statistic | Mean Statistic Std. Error Deviation Statistic
TC (mg/dL) 85.00 465.00 247.03 10.30 82.75
TG (mg/dL) 69.00 340.00 155.88 8.10 65.27
LDL-C hypercolestrolaemia 69.00 303.00 142.78 4.50 36.33
HDL-C hypercolestrolaemia
Male 34.00 62.00 4531 1.08 8.21
Female 34.00 64.00 47.45 1.62 9.26
TC: Total cholestrol; TG: Triglyceride; LDL-C: Low-Density Lipoprotien-C; HDL-C: High-Density Lipoprotien-C;

Table 3. Lipid profile of CAD Patients.

The risk factors among these participants were diabetes mellitus,
hypertension, smoking and sedentary life style. Thirty two were
diabetic, 21 were hypertensive, 15 with history of active smoking and
46 with sedentary life style.

As shown in Table 2, total dyslipidemia, isolated hypercholesterolemia
and low HDL-C in women were not significantly higher women than
men. There was also no statistically significant difference for isolated
hypertriglyceridemia and mixed hyperlipidemia between both genders.

The descriptive statistics of the lipid profile of the participants
investigated for CAD were shown in Table 2. The mean HDL-C values
were reduced in both participants. Other lipid profile parameters mean
values were above upper limit for normo-lipidaemic subjects.

Fifty subjects were found with dyslipidemia among the 65 participants.
Forty seven and 2 participants had combined and isolated dyslipidemia
respectively. Male subjects (54%) with dyslipidemia were slightly
higher than their female counterparts (46%). This was not statistically
significant with a p-value=0.285. This is shown in in figure 1.

The pattern of dyslipidaemia among patients referred to the center
for evaluation of CAD following complaints of chest pain is shown
in figure 2. Roughly equal proportions of male had LDL-c, HDL-c,
TC, and combined dyslipidaemia respectively. Similarly, roughly
equal proportions of female had LDL-C, HDL-C, TC, and combined
dyslipidaemias respectively.

The pattern of dyslipidaemia observed among patients diagnosed with
CAD at the center during the study period is shown in figure 3. Patients
with TG dyslipidaemia were the least proportion (19.7% and 18.0%
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among males and females respectively). The proportions of male and
female patients with LDL-C, HDL-C, TC, and combined dyslipidaemia
show no statistical significant with p-value of 0.914.

Figure 4 shows the pattern of dyslipidaemia among patients
investigated for CAD at the facility. The majority (94.0%) of the patients
had combined (mixed) type of dyslipidaemia. There was statistical
significant difference among participant with combined and isolated
dyslipidemia’ with p-value < 0.001.

Discussion

The patients in this study had primary, secondary or tertiary level of
education. This reflected the good literacy level of the south-south
Nigerian population consistent with 90.8% adult literacy rate in English
language for south-south in 2010 National Literacy Survey by the
Nigerian National Bureau of Statistics.[10] However, it did not reflect
the level of awareness for coronary artery disease among the population.
Majority of Nigerians still have the poor knowledge of heart disease and
its risk factors even though they have primary, secondary or tertiary
level of education [11]. Sedentary life style was a major risk factor
among participants that were were business and office workers.

There is increasing incidence of dyslipidemia worldwide. This incidence
varied among age groups, sex, race/ethnicity, socioeconomic, and
cultural characteristics. Findings from this study show a high incidence
of dyslipidaemia among men and women with coronary artery disease.
This was similar to these prospective studies that evaluated the impact
of dyslipidemia on cardiovascular disease [12,13].

Epidemiological studies have shown that increased LDL cholesterol and
non-HDL cholesterol levels and decreased HDL cholesterol levels are
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associated with an increased risk of cardiovascular disease in patients
with diabetes [14-17]. It is universally accepted that elevated levels of
LDL cholesterol and non-HDL cholesterol cause atherosclerosis and
cardiovascular disease [18]. This was in keeping with our prospective
study which showed that out of the 65 subjects evaluated for coronary
artery disease, 50 subjects had dyslipidemia.

In our study, the major types of dyslipidemia among the south-south
Nigerians presenting to the cardiac catheterization laboratory were
isolated and combined dyslipidemia. Combined dyslipidemia is
commoner among the coronary artery disease with a ratio of 15.7:1.
This possibly relates to increase intake of high simple carbohydrates
and high-fat diet, which obviously affects the serum triglyceride
concentration [19].

An estimate of 30-60% of subjects with Type 2 diabetes have
dyslipidemia [20,21]. Subjects with Type 2 diabetes often have an
increase in serum triglyceride levels and decreased HDL cholesterol
levels. Non-HDL cholesterol levels are increased due to the increase
in VLDL and IDL [20,21]. LDL cholesterol levels are typically not
different than in normal subjects but there is an increase in small dense
LDL, a lipoprotein particle that is atherogenic. The result is more LDL
particles, which coupled with the increases in VLDL and IDL, leads to
an increase in Apo B [22].

Interestingly, there was no significant difference among males and
females with dyslipidemia. This was in contrast to the Wu et al who
reported that it was higher in men than in women among people under
age 50 years, but was reversed among people older than 50 years. [23]
The reason may be due to small numbers of the subject recruited into
the study and that it was among patients evaluated for chest pain.

Abd alamir at al showed that combined hyperlipidemia and isolated
hypercholesterolemia are associated with coronary artery disease with
risk of multi-vessels involvement [24]. This was similar to our study.

There were some limitations of this study. First, this was a retrospective
cross-sectional study; therefore, the causal associations between the risk
factors and dyslipidemia cannot be inferred. Second, the investigated
population was those who presented to the hospital for chest pain
evaluation and it may not reflect the community population.

Conclusion

This study showed that combined dyslipidemia is more frequent patients
with coronary artery disease as compared with isolated dyslipidemia.
Whether this trend is common in other regions of Nigeria need to
be evaluated. Hence, there is a need for trials with regards to type of
dyslipidemia and its treatment in the sub-Saharan Africa.
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