AlQalam

Alq J Med App Sci l
\ N

https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

Original article

Biochemical Changes and Plasma Level of Lipoprotein-Associated Phospholipase A2 in
Patients with and without Coronary Artery Disease: A Cross-Sectional Study

Bahaedin Ben-Mahmud**2, Abdulmunam Fellah?, Khaloud Essokni’

!Department of Life Science, School of Basic Science, Libyan Academy, Tripoli, Libya
2Department of Medicine, Faculty of Medicine, University of Tripoli, Tripoli, Libya

ARTICLE INFO
Corresponding Email. bahaedin.benmahmud@academy.edu.ly ABSTRACT

Coronary artery disease (CAD) is the leading
cause of death worldwide. the aim of study is to
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factors for CAD among Libyan individuals. This
cross-sectional study to evaluate plasma
concentration of Lp-PLA, between patients with
CAD and those without CAD in both genders
based on clinical history, exercise ECG, two-
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measured. A total of 181 individuals were
recruited for this study, involving 125 with CAD
and 56 without CAD. Plasma Lp-PLA;
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INTRODUCTION

Low-density lipoprotein (LDL) and high-density lipoprotein (HDL) particles in the blood are bound by the enzyme Lp-
PLA:. It contributes to the vascular endothelium's pro-atherogenic actions and inflammation. The development of plaque
accumulation in the arterial walls, which results in CAD and stroke, is significantly influenced by Lp-PLA.. A higher
risk of cardiovascular events has been correlated with elevated Lp-PLA; levels. Based on recent research, several
inflammatory cells, including mast cells, T-lymphocytes, and macrophages, are crucial for the formation of
atherosclerosis [1]. In contrast to macrophages from normal intimal tissue, these cells, that originate from atherosclerotic
plaques, reveal a substantially greater production of Lp-PLA., leading to plaque instability [2,3].

This article highlights the enzyme's role in breaking down oxidized lipids, suggesting that Lp-PLA; may influence the
progression of atherosclerotic plague. Plaque remodeling is an ongoing process that involves multiple factors [4,5].
Therefore, lipoproteins in the plasma have an essential part in the development of atherosclerosis, a condition
characterized by the accumulation of plaque on arterial walls.

Certain plaques can become unstable and rupture into the bloodstream, leading to severe heart attacks. Furthermore,
lipoproteins can become harmful due to various chemical changes, and if these changes persist, they can lead to negative
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consequences. Phospholipids in lipoproteins are particularly susceptible to oxidative modifications, which have been
associated with inflammatory responses linked to atherosclerosis.

Consequently, Lp-PLA; has been identified as a significant factor in cardiac events [6,7]. Lp-PLA: is also recognized
as a valuable molecular biomarker for coronary artery disease (CAD) [8,9]. Therefore, elevated Lp-PLA; levels can
predict future CAD incidents in healthy older adults, regardless of other risk factors such as type 2 diabetes [10,11].
Moreover, Lp-PLA: can also aid in predicting the long-term onset of peripheral arterial disease. This study explored the
connection between biochemical parameters and cardiovascular risk factors that affect Lp-PLA; levels in individuals,
both with and without coronary artery disease.

METHODS

Study design and subjects

This study is a cross-sectional analysis that included 181 adults, aged 35 to 83 years, who underwent clinical and
biochemical examinations at the National Heart Center in Tajoura from 2017 to 2019. The research received approval
from the ethical committee at Tajoura Teaching Hospital. The data collected from the hospital were registered and
securely stored in a standardized questionnaire, which included comprehensive information such as medical history,
personal history, medication history, and results from physical examinations, including weight, height, and blood
pressure. Participants were excluded based on the following criteria: (1) individuals younger than 35 years or older than
85 years; (2) pregnant women; and (3) individuals who had not fasted for 10 to 12 hours before laboratory investigations,
as this could influence metabolic test results. The diagnosis of (CAD) was defined by vascular stenosis greater than 50%
in the left main artery, left anterior descending artery, left circumflex artery, or right coronary artery. The following
clinical indicators were considered in diagnosing CAD: (i) typical angina pectoris symptoms; (ii) ischemic
electrocardiogram (ECG) changes, such as ST-segment depressions or new left bundle branch block; (iii) pathological
Q waves observed on the ECG; (iv) imaging evidence of new loss of viable myocardium wall movements or new
regional wall motion abnormalities, such as hypokinesia or akinesia; and (v) positive stenosis detected through coronary
angiography.

Laboratory measurements

The clinical chemistry workup included fasting blood glucose, total cholesterol, low-density lipoprotein (LDL), high-
density lipoprotein (HDL), triglycerides (TG), and High-sensitivity-CRP were measured by COBAS INTEGRA 400
plus analyser (Roche Diagnostics; Basle, Switzerland). Lp-PLA, with quantitative test measured by commercial Human
Lp-PLA; ELISA kit (provided by Elabscience Biotechnology). This ELISA kit is used as the Sandwich-ELISA principle
according to manufacturer instructions.

Body height and weight were measured using scales and calibrated meters, respectively. BMI was estimated using the
following formula: body weight (kg)/height (m2), the cut-off point was 25 kg/m2, Blood pressure was measured after a
15-minute rest, and the subject was seated using an automated sphygmomanometer which was placed on the right arm.
The mean arterial pressure was calculated using the following equation: (2/3) x diastolic pressure + (1/3) x systolic
pressure. Diabetes mellitus was defined as fasting glucose > 126 mg/dl estimated on 2 occasions. Metabolic syndrome
was defined as subjects who had three or more of the following criteria: (i) BMI > 25kg/m2, (ii) hypertriglyceridemia:
(TG) > 150 mg/dl (iii) low HDL level < 50 mg/dl, (iv) hypertension in diabetic patients > 130/ 80 mmHg while in
healthy controls > 140/ 90 mmHg

Statistical analyses

All variables obtained from the data collected were recorded in the questionnaire. Comparisons were conducted using
SPSS version 24 for Windows (IBM Corporation, New York, USA) and GraphPad Prism version 6. The t-test and
Fisher's exact test were utilized to analyse the correlation between Lp-PLA; and the most relevant risk variables in both
patients with and without coronary artery disease across both genders. The cross-sectional relationships among hs-CRP,
Lp-PLA;, and other related metabolic factors associated with the risk of coronary artery disease were examined using
logistic regression analysis. A p-value of <0.05 was considered statistically significant.

RESULTS

A total of 181 participants were included in the study as shown in Table (1), of whom (69.6%) were men and (30.4%)
females. The mean age of participants without CAD was 53.7 years (SEM = 1.7 years) and with CAD was 61.9 years
(SEM = 0.6), respectively. Patients with and without CAD were older (61.9+0.6 vs 53.7+1.7) and showed a higher
prevalence of male patients (82.4%), with diabetes mellitus (65.6%), hypertension, (63.2%) and smoking only in males
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(25.2%). In addition, patients with CAD showed higher levels of triglycerides (137.2+7.6 vs 96.3+7.7 mg/dl and hs-
CRP (5.3£0.3 vs 3.3+0.3 mg/dl), and showed lower HDL levels (31.7+0.9 vs 45.0+2.3). Plasma Lp-PLA: levels were

significantly higher in patients with CAD than in individuals without coronary disease (270+9.1 versus 162.2+11.8; P
<0.0001), as shown in table 1.

Table 1. The biochemical and clinical characteristics of 181 Libyan participants who underwent exercise ECG,
echocardiography, and coronary angiography. Participants were either diagnosed with coronary artery disease (CAD) or
found to have normal coronary angiography (without CAD)

Cllnlca;::la?nilt%ir;emlcal Fen&;les no Fegzlgs + P value Mgl;sbno Males + CAD | P value
Number 33 22 - 23 103 -
Gender 18.2 12.2 - 12.7 56.9 -

Age 53.2+22 64.2+1.3 0.0004 54.4+29 61.5+0.7 0.0006
BMI 27.4+0.9 320+14 <0.0001 25.3+0.9 27904 <0.0001
Smokers 0 0 - 17 (73.9%) 26 (25.2%) -
Hypertension 12 30 - 6 67 -
DM2 10 17 - 6 65 -
On anti-lipid therapy 10 14 - 6 80 -
Duration of diabetes 8.3+29 135+1.8 <0.0001 10.0£3.9 10.4 +0.8 >0.3
Arterial Pressure
SBP 133.2+4.9 1459+ 4.4 0.07 1226 +4.5 1348+2.1 <0.02
DBP 799+1.9 81.8+2.6 <0.003 80.2+25 81.6+1.0 <0.0001
MAP 97.6+2.7 103.2+2.9 0.17 94.4+3.0 99.3+1.3 0.12
FBS 201.9 + 18.8 190.4 £ 19 <0.04 174.2 + 24 1975+ 11.8 | <0.0001
HbA1c 5.8+0.3 8.1+0.5 <0.0001 57+04 7.6 0.2 <0.0001
Lp-PLA? 155.6 + 2.2 250.7 £ 3.5 <0.0001 171.7 4.7 2742+1.0 <0.0001
hs-CRP 3.2+0.1 58+0.2 <0.0001 35+0.1 5.3+0.03 <0.0001
Lipoprotein
Total cholesterol 171.3+8.0 164.1 £ 8.8 >0.5 149.9+ 7.7 152.3+4.4 >0.8
LDL .831+£3.7 81.8+5.2 >0.8 82.7+45 84+25 >0.8
HDL 43.4+26 35.6+25 <0.05 471+41 30.9+0.9 <0.0001
LDL/HDL ratio 20+0.1 24+0.2 >0.05 20+0.2 28+0.1 <0.0009
Triglyceride 102.6 £12.4 | 140.9+13.7 <0.05 87.4+6.1 137.5+8.8 <0.01
TyG index .46 +0.06 4.8+0.08 <0.05 45+0.05 4.8 +0.04 0.0009

This study emphasizes the variation in plasma Lp-PLA; levels between middle-aged individuals (< 60 years) and those
over 60 years old, both with and without CAD. This observation indicates a potential clinical application for Lp-PLA;
measurements in identifying individuals at risk for CAD who might not be detected through traditional methods.
Specifically, plasma Lp-PLA; concentrations are higher in the older age group (> 60 years) compared to those younger
than 60, with a significance level of P < 0.003, as shown in figure 1.
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Figure 1. The mean plasma concentration of Lp-PLA2 in groups below and above 60 years old. There is a statistical difference
between age groups below and above 60 years old and plasma LpPLA2 level with P <0.003}.
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Figure 2. The levels of plasma Lp-PLA2 and serum hs-CRP are statistically significant in patients with CAD compared to
individuals without CAD in both genders, as depicted in figures (a) and (b). The data are presented as mean £ SEM.

The triglyceride glucose (TyG) index acts as an alternative measure for insulin resistance. Insulin resistance is a crucial
contributor to the development of metabolic syndrome, which is significantly more prevalent in patients with coronary
artery disease (CAD) compared to those without it, as shown in Figure (2).
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Figure 3. Triglyceride glucose index (TyG) of plasma Lp-PLA2 and serum hs-CRP are statistically significant in patients with
CAD compared to individuals without CAD, as illustrated in figures (a) and (b). The data are presented as mean + SEM.

DISCUSSION

A total of 181 individuals participated in this study, with 69.6% being men and 30.4% women. This cross-sectional
study examined the relationship between Lp-PLA., biochemical markers of atherosclerosis, and clinical characteristics.
Conducted among the Libyan population, the research evaluated the correlation between Lp-PLA; levels and various
risk factors, including lipid profiles, diabetes mellitus, age, gender, body mass index (BMI), hypertension, and
inflammatory marker such as high-sensitivity C-reactive protein (hs-CRP).

Importantly, Lp-PLA; levels, measured using a sandwich ELISA kit, showed stable results and good repeatability
[12,13]. The investigation revealed that women were more likely than men to be overweight or obese, regardless of the
presence of CAD. Additionally, a study by Seyfarth et al. identified a positive correlation between BMI and Lp-PLA>
activity [14]. Consequently, in patients with metabolic syndrome, a higher BMI may lead to changes in plasma Lp-PLA;
concentrations [15].

Elevated plasma levels of Lp-PLA; have been found in patients with coronary artery disease (CAD) in both men and
women. Conversely, the lower Lp-PLA; levels observed in females could be linked to estrogen secretion, as research
indicates that premenopausal women generally have lower levels compared to menopausal women. For instance, a study
by Yoshimura et al. [16]; reported a 26% decrease in Lp-PLA; levels in menopausal women just two weeks after
beginning estrogen replacement therapy. Furthermore, Lp-PLA; levels were significantly higher in CAD patients than
in those without CAD. Both groups can experience insulin resistance, which is especially pronounced in individuals
with ischemic heart disease [17]. This insulin resistance can result in elevated insulin levels and a lower glucose disposal
rate due to an increased requirement for endogenous or exogenous insulin, potentially leading to greater body weight,
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obesity, and type 2 diabetes, particularly in older populations [18] . Additionally, an increase in serum levels of highly
sensitive C-reactive protein (hs-CRP) has been observed in both male and female CAD patients, with a strong correlation
found between hs-CRP and Lp-PLA; levels in individuals with coronary disease, helping to identify those at high risk
for CAD [19].

The data from Cai et al. (2015) [20]. suggest that there is no significant relationship between the plasma concentration
and activity of Lp-PLA; and serum total cholesterol and LDL levels in patients with coronary artery disease (CAD).
This lack of association may be influenced by confounding factors related to atherosclerosis risk, such as genetics,
particularly since most patients had been on long-term anti-lipid treatment. In this study, the correlation between Lp-
PLA: and serum total cholesterol and LDL was not [21,22].

Accumulating clinical evidence indicates a strong link between oxidized LDL and Lp-PLA; levels. Oxidized LDL
promotes inflammation, damages the endothelium, and facilitates foam cell formation. Therefore, measuring oxidized
LDL in the blood is often considered a more critical factor in the development of atherosclerosis than merely having
high LDL levels.

A negative correlation was found between HDL and Lp-PLA2 in women without CAD [14]. Additionally, increased
serum triglyceride levels and the Triglyceride Glucose (TyG) index in CAD patients suggest the presence of insulin
resistance and obesity related to metabolic syndrome in this study [23].

Plasma levels of Lp-PLA; are elevated in older individuals compared to younger ones, indicating that the elderly are
more prone to insulin resistance and subacute inflammatory process. This increase in Lp-PLA; levels with age is a
natural aspect of the aging process and tends to occur in certain individuals as they grow older. These findings are
consistent with our results focused on adults over 60 [10,22,24,25].

CONCLUSION

In summary, Lp-PLA; has become a significant biomarker for evaluating cardiovascular risk, especially in older adults.
Elevated Lp-PLA; levels are often linked to subacute inflammation, as evidenced by high hs-CRP levels. These elevated
hs-CRP levels reflect the underlying inflammatory processes associated with ischemic heart disease. This relationship
suggests that both Lp-PLA; and hs-CRP may be useful indicators of the severity of coronary artery disease (CAD),
aiding in early detection and potentially informing treatment strategies. As the population ages, understanding how these
biomarkers relate to cardiovascular health is essential for improving patient outcomes and tailoring prevention efforts.
Further research is needed to elucidate the mechanisms behind these associations and to evaluate their implications for
clinical practice in managing CAD among older Libyan patients.
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