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INTRODUCTION

ABSTRACT

INTRODUCTION: An early onset of acute myocardial infarction (AMI) and a strong family
history suggest the possibility of its genetic predisposition. Lipoprotein(a) (LLPA) and
Apolipoprotein E (APOE) genes are known to be involved in lipid metabolism which
may contribute to the development of atherosclerosis leading to AMI. This study aims to
assess the association between P4 gene copy number variation (CNV) and APOE gene
polymorphism in young AMI patients. MATERIALS AND METHODS: A total of 40 DNAs
were extracted from the buffy coat. APOE genotyping and detection of L.P.A gene CNV
were performed using multiplex PCR technique and digital PCR. After tabulation of the
results of the current study, meta-analyses were performed from selected studies among
Asian populations using the Comprehensive Meta-analysis version 3 software program.
RESULTS: No significant association was found between CNV of the LLPA gene and the
polymorphism of the APOE gene with Young AMI patients in the current study.
However, our meta-analysis confirmed that the E4 allele increased the risk for CAD with
the E3/E4 genotype [p=0.000, OR= 1.60 (95% CI: 1.41-1.83) significantly increased risk
of CAD and individuals with E3/E3 genotype [p=0.000, OR=0.73 (95% CI: 0.66-0.81)
were protective against CAD. The gain of LLP4 CNV was higher in YAMI [n=5 (25%)]
than in control [n=2 (10%)] but they are not significant. CONCLUSION: There is no
association between the ILPA gene CNV and the presence of APOE polymorphism in
young AMI, but our meta-analysis confirmed that the E4 allele increased the risk for
CAD.

Acute myocardial infarction (AMI) is defined as the
necrosis of myocardial tissue caused by a sudden loss of
blood flow and ischaemia to the heart muscle due to the
spasm or complete occlusion of the artery by a thrombus
that is characterised by non-ST elevation MI (NSTEMI)
and ST-elevation MI (STEMI).12 AMI continues to be
the principal cause of morbidity and mortality in both
developing and developed countries’ and retains a
substantial footprint on global health which affect
more than 7 million individuals worldwide each year.4
Ischaemic heart disease which includes AMI remained as
one of the primary causes of death in Malaysia.> There
are several risk factors for AMI which include
modifiable and non-modifiable risks. Risk factors that
can be changed are termed modifiable which include

hypertension, hyperlipidaemia, and obesity, while those
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that cannot be changed fall under non-modifiable factors
which include age, gender, genetics, and family history.
Genetic factors play a more significant role in causing
acute myocardial infarction (AMI) in younger patients.6 A
higher risk of AMI in individuals with a strong family
history indicates the possibility of a genetic predisposition
for AMI. This is supported by various evidence from twin
studies.”-!"! The complex genetic inheritance of AMI
can be explained by one of the major twin studies in
Sweden involving 2,341 first-episode cases of AMI which
concluded the contribution of genetic variants to the
disease, while additional genetic factors contribute
to the disease phenotypes.’? An underlying genetic
predisposition is much more relevant to those who

develop AMI at a young age.!3
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Although the genetic background of AMI is complex, one
of the consistent candidate genes of AMI by its
involvement in the pathogenesis of atherosclerosis is the
apolipoprotein E (APOE) gene.* APOE is involved in
lipid metabolism by promoting hepatic and extrahepatic
uptake of plasma lipoproteins.’> APOE gene consist of
six different genotypes (€2/2, €2/3, e2/4, ¢3/3, e3/4, and
e4/4) generated by three major isoforms of alleles (E2, E3
and E4).16 Of these alleles, E4 has been consistently
found to be the susceptible allele for AMI.!7 Interestingly,
the prevalence of E4 allele is much more common in

Malays compated to Chinese and Indian ethnic groups.!8

Another important gene attribute to atherosclerosis
formation is the lipoprotein(a) (ILPA4) gene. .LPA encodes
for a protein that inhibits the activity of tissue-type
plasminogen activator I, thus promoting thrombogenesis
in atherosclerotic lesions making the gene one of the most
potent monogenic risk factors for CAD.? There was a
report of inverse correlation between copy number
variation at the locus of Kringle IV of the LLPA gene with
plasma Lp(a).20 Thus, indicates possible roles of copy
number of L.PA gene and AMI.

Separately, Lp(a) and APOE are involved in the regulation
of lipid metabolism, thus contributing to the pathogenesis
of atherosclerosis?!-?2 and hence AMI. The current study
aims to perform a meta-analysis on the association of
APOE genotypes with coronary artery disease and to
assess the association of LPA gene copy number
variations in the presence of APOE polymorphism in

Young acute myocardial infarction.

MATERIALS AND METHODS
Subject

The AMI patients were recruited from the emergency
department at Hospital Tengku Ampuan Afzan Kuantan
(HTAA) and Sultan Ahmad Shah Medical Centre
(SASMEC) @ ITUM. The healthy control subjects were
Klinik
Kesihatan Bandar Kuantan, and among ITUM staff at the
ITUM  campus.

inclusion and exclusion criteria were enrolled in the study

recruited from primary health care clinics,
The participants who fulfilled the

after informed consents were taken. This study is part of a
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larger study on acute myocardial infarction in young
adults. It was conducted in adherence to the Declaration
of Helsinki and guidelines from the Ethical Committee of
Kulliyyah of Medicine, ITUM IIUM/305/20/4/1/7) and
Medical Research and Ethical Committee (MREC),
Kementerian Kesihatan Malaysia (NMRR-16-2572-32869

(IIR)).

The sample size for the remaining study objectives was
determined using OpenEpi Software version 3.0, focusing
on comparing two means. In this research, a power of
80% was selected to ensure a substantial effect size within
a 95% confidence interval.? Based on a referencing
study conducted by Wu et al. in 2014, the initial
calculation suggested a requirement of 280 samples for
each group. However, due to a limited number of
myocardial infarction cases in our dataset, the study was
conducted as a pilot study. As recommended by Birkett
and Day in 1994, an internal pilot study requires 20
samples for each arm. Consequently, our study utilised 20

samples for each group.2+

A total of 40 male participants were enrolled and
subsequently divided into two (2) groups; 20 Young AMI
and 20 healthy controls. The inclusion criteria for the
Young AMI group were Malaysian with an episode of ST-
elevation myocardial infarction (STEMI), aged =< 45 years.
The exclusion criteria for the Young AMI group were
patients who had received streptokinase or percutaneous
coronary intervention (PCI). For the healthy control
group, the inclusion criteria were healthy Malaysians aged
18-45 years old. The exclusion criteria were subjects with
chronic illness, on medication including over-the-counter
ot herbal medication, regular alcohol consumer, and age

above 45 years old.

Sample collection and human buffy coat isolation

Four (4) ml peripheral blood was collected into EDTA
tubes from all 40 subjects and centrifugated at 2500 rpm
for 10 minutes at room temperature for the isolation of
the buffy coat. The buffy coat was aliquoted into a
microcentrifuge tube and stored at -80°C until further

genetic analysis.



DNA extraction

Genomic DNA was extracted using QIAmp DNA Blood
Midi Kit (Qiagen, Germany), a purification kit with a final
elution of 300 uLL with RNase-free water following the
manufacturer’s protocol. The quantity and quality of the
purified DNA were measured using a SimpliNano
spectrophotometer (GE Healthcare Life Sciences, USA).

APOE genotyping

Two SNPs (rs 429358, rs 7412) that were located at
19q13.2 in Exon 4 of the APOE gene were selected based
on the previous study. The identification of six .APOE
genotypes was performed using multiplex polymerase
chain reaction (PCR) based on the dual priming
oligonucleotide, Seeplex Apo E ACE Genotyping Assay
(Seegene, Seoul, South Korea). PCR was performed by
remixing 10 pLL of reaction mix comprised of 2.5ul. of 5X
AP PM, 2ul. of 8-MOP Solution, and 5.5ul. of 2X
Multiplex Master Mix with 5 pl of genomic DNA. After
the preheating step at 94°C for 15 minutes, the
denaturation at 94°C for 30 seconds, annealing at 65°C for
30 seconds, extension at 72°C for 60 seconds with a total
of 35 reaction cycles, and final extension at 72°C for 10
minutes were performed using Thermocycler (Eppendorf
Vapo.protect Mastercycler Pro). The PCR products were

electrophoresed on a 2% agarose gel.

LPA gene CNV detection

The detection of copy number variation of the L.LP.A gene
was conducted using digital polymerase chain reaction
(DPCR). The QIAcuity Nanoplate 8.5K 24-well (QIAgen,
German) was used for a small sample size and low input
volume. The procedure was performed in 12 pL reaction
volume for 1X reaction that consisted of 4ul of 3x
EvaGreen PCR Master Mix (green channel), 0.48 ul 25x
dPCR Copy Number Assay (ILPA), 0.25 ul EcoR1, 2.27 pl
RNase-Free Water and 5 pl (15ng/ul) of DNA. For the
reference assay, 0.48 ul of 25x dPCR Copy Number Assay
The

preheating step at 95°C for 1 minute which was followed

(Human Multicopy Reference RO6) was used.

by 40 reaction cycles (denaturation at 94°C for 15
seconds, annealing at 60°C for 15 seconds, and extension
at 72°C for 15 seconds) was performed, and cooling down
at 42°C for 5 minutes using QIAcuity digital PCR
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(Qiagen, Germany). The analysis of copy numbers was
performed using QIAcuity Software Suite version 1.2
(QIAgen, Germany).

Literature search for meta-analysis

We  conducted comprehensive literature search
published before 2023 from the English database,
PubMed. The search was performed using various
combinations of keywords including “APOE” OR
“APOE” AND “polymorphism” OR “variant” OR
“variation” OR “genotype” AND “myocardial infarction”
OR “coronary heart disease” OR “CHD” OR coronary

artery disease” OR “CAD”. The studies were considered

a

potentially eligible when they met the inclusion criteria: 1)
APOE gene polymorphism and risk of CAD/CHD; 2)
clearly describe control selection, study design, genotypes,
and allele frequencies; 3) sufficient data to calculate the
odd ratio (OR) with its 95% confidence interval (CI).
Eight (8) studies conducted on Asian populations were

selected in this meta-analysis.

Statistical analysis

The statistical analysis is carried out using SPSS version
27.0. The normally distributed data were reported as mean
(SD) and the non-normally distributed data were reported
as median (IQR). The chi-square test was used to assess
the association of APOE gene polymorphism and [.PA
gene CNV with AMI and controls and 95% CI was
applied. Meta-analysis was performed among Asian
populations using the Comprehensive Meta-analysis
version 3 software program. The p-value <0.05 is

considered as statistically significant.

RESULTS

Baseline Clinical Characteristics of the Study Subjects

The baseline clinical characteristics of 40 participants are
presented in Table L.

Table I: Baseline clinical characteristics of cases and controls

Variable YAMI (n=20) Controls (n=20)  p-value
Age (years) 39.50 (8) 27.50 (12) <0.001*
BMI (kg/m? 28.705 (5.48) 24.531 (6.09) 0.002*
TC (mmol/L) 5.775 (2.30) 5.150 (1.25) 0.041*
TG (mmol/L) 1.575 (0.92) 1.070 (0.52) 0.002*
HDL-C (mmol/L) 0.990 (0.33) 1.160 (0.44) 0.040*
LDL-C (mmol/L) 4.015 (1.72) 3.235 (1.35) 0.113
Smoking (%o) 17 (85%) 6 (30%) 0.001*

Data are presented as median (TQRE, except for smoking, which is presented as a number of
samples (gercenta ¢). Kruskall-Wallis and y2-test were used to analyse the data. p < 0.05 is
taken as statistically significant at a 95% confidence interval *significant difference.
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Genotypes analysis

The target region of _APOE gene
codon 112 and 158 SNPs was successfully amplified

following the manufacturer’s protocol as described

involving

before. Figure 1 shows the representative photo-

graphs of the gel electrophoresis.

1 2 3 4 5 6 7 8 9 10 11 12 13

b 7’ 4

779 bp (IC)
517 bp (158 Cys)
447 bp (112 Arg)

376 bp (112 C_\s;
311bp (158 Arg

Figure 1: Agarose gel electrophoresis of PCR products of APOE amplicons
(Lane 1; DNA ladder 50 bp, Lane 2-8; E3/E3 genotypes, Lane 9&10; E3/E4
genotypes, Lane 11; E3/E3 genotypes, Lane 12; NC, Lane 13; AP Marker)

Association of Apo E genotypes between YAMI and
healthy controls

E3/E3 and €3 were the most frequent APOE genotypes
and alleles in both study groups respectively. However,
there were no significant differences in APOE genotypes
and alleles between YAMI and healthy controls. Detailed

results are described in Table II.

Table II: Genotypes and alleles in YAMI and controls

APOE YAMI (n=20)  Controls (n=20) Chi-square ~ p-value
genotypes N (freq) N (freq)
E2/E2 1 (0.05) 0(0)
E2/E3 00 20D 4.471 0.484
E2/E4 1 (0.05) 1 (0.05)
E3/E3 14 (0.7) 11 (0.55)
E3/E4 4(0.2) 5(0.25)
E4/E4 0 (0) 1 (0.05)
Alleles
€2 3(0.075) 3(0.075)
€3 32 (0.8) 29 (0.725) 0.8398 0.657
€4 5 (0.125) 8(0.2

Note: y2 -test, p < 0.05 is taken as statistically significant at 95% confidence
interval

*signiﬁcant difference

Meta-analysis of APOE gene in coronary artery disease

Our literature search found a total of 25 studies on the
association of APOE genotypes with coronary artery
disease. Eight studies from Asian populations with similar
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methodology were selected for the meta-analysis with total
samples of 4,369 and 3,196 for CAD and healthy controls
respectively. This meta-analysis discovered that individuals
with E3/E4 genotype [p=0.000, OR=1.60 (95% CI: 1.41-
1.83) had a significantly increased risk of CAD while
individuals with E3/E3 genotype [p=0.000, OR=0.73
(95% CI: 0.66-0.81) were protective against CAD. The
E2/E3 genotype [p=0.206, OR= 0.91 (95% CI: 0.78-1.006)
was not found to be protective against CAD.

Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit  Z-Value p-Value
Chaudhary etal, 2012 0923 0394 2164 -0.183 0855
Hong etal, 2017 1209 0523 2795 0444 0657
Long etal, 2019 0914 0517 1616 -0.309 0.757
Hou etal, 0686 0489 0961 -2191 0.028
Maeta, 2021 1029 0642 1651 0120 0904 -
Liu etdl, 2021 0791 0604 1.03 -1.703 0.089 4
Gan etal, 2022 1582 0894 2801 1575 0.115 il
Lietal, 2022 1143 079 1641 0725 0469 -
Current, 2022 0180 0008 4009 -1.082 0279 =
0907 0780 1055 -1265 0.206 L
A 001 01 10 100
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit  Z-Value p-Value
Chaudhary etal, 2012 0475 0288 0783 2920 0.004
Hong et al 0544 0314 0941 2175 0.030
Long etal, 2019 0854 059 1224 -0859 0.39
Hou et al, 0926 0732 1170 -0645 0519
Maetal, 2021 0675 0476 0957 -2206 0.027
Liu etal, 2021 0863 0718 1037 -1570 0.116
Gen etal, 2022 0317 0215 0465 -581 0.000
U etal, 2022 0662 0523 0838 -3429 0.001
Current, 2022 0778 0193 3130 -0354 0724
0728 0658 0806 -6098 0.000
B 001 o 10 100
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit  Z-Value p-Value
Chaudhary etal, 2012 2776 1557 4950 3460 0.001 -
Hong etal, 2017 1606 0849 3039 145 0.146
Long etal, 2019 1229 0779 1939 0886 0375
Hou etal, 2020 1426 1062 1914 2360 0018
Ma etal, 2021 2222 1369 3608 3230 0.001 B g
Liu etal, 2021 1397 1100 1760 2834 0.005
Gan et al, 2022 4275 2525 7238 5407  0.000 -+
Lietal 2022 1471 1074 2014 2406 0016
Current, 2022 0750 0169 3333 -0378 0705
1607 1411 1831 7141  0.000 L3
c 0.01 04 1 10 100

Figure 2: Meta-analysis findings APOE genotypes of E2/E3 (A), E3/E3 (B)
and E3/E4 (C)

A subsequent meta-analysis on APOL alleles affirmed
the CAD risk of €4 allele [p=0.000, OR=1.56 (95% CI:
1.40-1.74)], [p=0.000, OR=1.60 (95% CI: 1.36-1.89)] as
compared to €3 and €2 alleles respectively. The €2 allele
was not found to be protective against CAD [p=0.76,
OR=0.98 (95% CI: 0.86-1.118)] as compared to the €3

allele.

Study name Statistics for each study Odds ratio and 95% C1
Odds Lower Upper
ratio  limit limit  ZValue p-Value
Chaudhary etal, 2012 0.899 0424 1909 -0276 0782
etal, 2017 1467 0732 2942 1080 O
Long etal, 2019 1047 0626 1752 0175 0861
Hou et al, 2020 0746 0550 1011 -1.887 0059
Ma eta, 2021 0958 0630 145 -0200 0.841
Liu etdl, 2021 0920 0726 1166 -0688 0491
Gan et al, 2022 1770 1072 2924 2231 0026 -
Lietal 2022 1065 0784 1446 0402 0687
Current, 2022 0906 0169 4850 -0.115 0.908
0979 0858 1118 -0312 0755
A 001 01 1 10 100
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
raio limit  limit ZValue p-Value
Chaudhary etal, 2012 2358 1394 3990 319 0001
Hong et al, 2017 1905 1086 3341 2249 0025
Long etal, 2019 1244 0860 1797 1160 0246
Hou et al, 2020 1422 1.096 1845 2650 0008
Ma etal, 2021 1709 1127 2502 252 0012
Liu etal, 2021 1351 1103 1655 2906 0004
Ganetal, 2022 3606 2264 5743 5403  0.000
Uetal, 2022 1614 1286 2025 4136 0000
Current, 2022 0566 0166 1928 -0909 0363
1560 1398 1740 7.968 0.000
B 0.01 100
Study name _Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit  Z-Value p-Value
Chaudhary etal, 2012 2622 1084 6345 2138 003
Hong etal, 2017 1299 0559 3016 0608 0543
Long etal, 2019 1183 0647 2181 0554 0579
Hou etal, 2020 1907 1301 27% 3306 0001 -
Ma et al, 2021 1784 1014 3137 2009
Liu etal, 2021 1469 1090 1978 2527 0011 -
Genetal, 202 2037 1047 3963 2096 00%
U etal, 2022 1516 1058 2171 2269 0023
Current, 2022 0625 0089 4401 -0472 0637
1509 1357 1886 5590 0.000
[+ 0.01 04 1 10 100
Figure 3: Meta-analysis findings of APOE alleles of €2 vs €3 (A), €4 vs €3 (B)

and €4 vs €2 (C)



Detection of LPA gene Copy Number Variations (CNV)

Figure 4 shows the representative photographs of the
1D scatterplot for absolute quantification.

LPA (24 wells)

H1

Figure 4: 1D scatterplot view for LPA probe and green channel which
concentrates the diagrams for each selected well in a horizontal way separated by
a vertical line (column indicator). A header indicates good coordination on each
well diagram. The red line indicates the current threshold intensity value
(decimal value) to distinguish positive/negative partitions. Fluorescence values
below the threshold are shown in grey, and above the threshold in blue.

Association of LPA CNV between YAMI and controls

Our study found diverse I.PA4 CNV in both groups from
one copy to four copies in which two copies were the
most frequent L.PA4 CNV detected. The copy numbers of
(copy
number=2), loss (copy number <2), and gain (copy
number >2). Although gain .4 CNV was found higher
in YAMI [n=5 (25%)], no significant difference was found
(p=0.459). Detailed results are presented in Table III.

the LPA gene were grouped into normal

Table III : Analysis of the association of LPA CNV between Young AMI and
control

a) LPA copy number before grouping.

COPY YAMI Control Chi- p-value
NUMBER (n=20) (n=20) square

STATUS n (%) n (%)

1 (n=7) 5 (25%) 6(30%)

2 (n=22) 10 (50%) 12(60%) 3.94 0.268
3 (n=0) 5 (25%) 1(5%)

4 (n=1) 0 (0%) 1 (5%)
b) LLPA copy number after grouping.

LPA CNV YAMI Control Chi- p-value

n (%) n (%) square

1 (n=7) 5 (25%) 6(30%)

2 (n=22) 10 (50%) 12(60%) 3.94 0.268
3 (n=0) 5 (25%) 1(5%)

4 (n=1) 0 (0%) 1 (5%)

Note: y2 -test, p < 0.05 is taken as statistically significant at 95% confidence
interval *significant difference

Association of combined LPA CNV and APOE geno-
types between YAMI and controls

Normal .LPA4 CNV and E3/E3 genotypes were the most

frequent variant combinations in both groups. Although
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combined gain L.LP4 CNV and E3/E3 wete more
frequent in the YAMI group, we found that there was no
significant association between these two groups. The
detailed results are shown in Table I'V.

Table IV: Association of I.LPA CNV status and APOE genotypes between
YAMI and controls

CNV STATUS/ YAMI CONTROI, _ P-VALUE
GENOTYPES (0=20) (0=20)
NORMAL + E2/E2 0 0
NORMAL + E2/E3 0 2
NORMAL + E2/E4 0 1 0.381
NORMAL + E3/E3 7 5
NORMAL + E3/E4 3 3
NORMAL + E4/E4 0 1
LOSS + E2/E2 1 0
LOSS + E2/E3 0 0
LOSS + F2/F4 0 0 0.491
LOSS + E3/E3 3 5
LOSS + E3/E4 1 1
LOSS + E4/E4 0 0
GAIN + E2/E2 0 0
GAIN + E2/E3 0 0
GAIN + E2/E4 1 0 0214
GAIN + E3/E3 4 1
GAIN + E3/E4 0 1
GAIN + E4/E4 0 0

Note: y2 -test, p < 0.05 is taken as statistically significant at 95% confidence
interval *significant difference

DISCUSSION
CAD

worldwide

is a main cause of morbidity and mortality
the

both environmental and genetic factors. The inheritable

susceptibility to CAD 1is estimated to be 40-60%.25

where risks are contributed by

The increasing prevalence of AMI in young adults of
less than 40 years old triggers an insight towards
the preponderance of genetic contribution in the
pathogenesis of AMI. Since APOE and L.PA genes are
one of the important genetic determinants of CAID26:27
that are involved in lipid metabolism and the development
of atherosclerosis, the present study highlighted their

association in young adults.

In our study, it was anticipated that there would be no

significant differences between the AMI and control

groups at baseline. However, observed wvariations
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appeared in certain baseline characteristics, including age,
BMI, smoking status, and lipid profile. These differences
might have potentially influenced our study outcomes,
introducing a confounding factor. These differences may
affect the levels of LPA and APO E, which are important

aspects of our study.

In the cutrent study, the YAMI group has higher BMI,
TC, TG, and LDL-C with lower HDL-C as compared to
healthy controls. This indicates that abnormal lipid
profiles are an important risk factor for AMI in our study

population.

When APOE genotypes and alleles were analyzed for
their association between YAMI and healthy controls, no
associations were found. This study also revealed that the
commonest genotypes and alleles are E3/E3 and €3
respectively. This is in line with previously reported
studies among Asian28-30 and Caucasian3! populations. In
most studies, the €4 allele especially the E3/E4 and E4/
E4 genotypes were reported to be associated with an
increased risk of CAD across different populations.293233
However, in this current study, the frequencies of APOE
€4 allele, E3/E4 genotype, and E4/E4 genotype were
noted to be higher in healthy controls than in YAMI
patients. The differences in these findings could be due to

our small sample size.

Further meta-analysis was performed to improve the
statistical power of this study by combining the data from
a few previous studies performed on Asian populations.
In this meta-analysis, we compared the allele frequencies
for €2, €3, and €4 with other Asian populations
previously published. Our meta-analysis confirmed that
the €4 allele carries a risk of CAD [Figute 3 (B)] but there
is no evidence of the €2 allele being protective against
CAD [Figure 3 (A)]. The finding of the €4 allele as a risk
of CAD is in agreement with the meta-analysis conducted
previously.163437 €4 allele increases the cholesterol level
by enhancing the transfer of cholesterol ester from HDL
to TG-rich lipoproteins which promotes the hepatic
remnant clearance by APOE receptors and decreases
LDLR.3# Furthermore, the meta-analysis by Xu et al.%
reported that €4 allele had a 46% higher risk of CAD (OR
= 1.46, 95% CI = 1.28— 1.60).

IMJM Volume 23 No. 2, April 2024
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In most studies and meta-analyses, the €2 allele was
reported to be protective against CAD363841 where
APOE €2 binds LDLR pootly which increases the LDLR
numbers, therefore lowering the cholesterol level.3
However, our meta-analysis finding is somehow the
opposite of this. It could be due to the higher number of
CAD cases as compared to controls in their studies.2>4244
In the meantime, our study on other CAD lipid-
associated risk factors revealed that I.LPA gene copy
number >2 (gain) was higher in YAMI patients while 1
copy number (loss) of the LLPA gene was higher in
controls although there was no significant association.
Similatly, a study from 4> reported that 3 copy number of
the L.PA gene is associated with an increased risk of CAD
and 1 copy number reduced the risk of CAD. The low
copy number of the LLPA gene can alter its binding
affinity for fibronectin and glycosaminoglycans as well as
reduce the impairment of fibrinolytic function. When the
ILPA CNV was analysed for its association with the
APOE gene, no statistically significant associations were
found. The non-significant association found in this
Meta-

analysis also cannot be conducted for this parameter due

study could be due to our small sample size.

to the limited number of studies found. More studies on
ILPA CNV with a larger sample size are needed to
confirm this finding which enables more comprehensive
studies and a deeper understanding of the genetic basis

behind this disease and condition.

In conclusion, coronary artery disease (CAD) remains a
significant global health concern, influenced by both
genetic predisposition and environmental factors. The
increased incidence of acute myocardial infarction (AMI)
in young adults has sparked interest in the genetic
fundamentals of this condition. The study focused on
APOE and LPA genes, crucial determinants associated
with lipid metabolism and atherosclerosis, aiming to

understand their connection in young adults.

The cutrent meta-analysis supports the notion that the €4
allele significantly increases the risk of CAD, whereas the
€2 allele neither increases nor dectreases the risk of CAD.
However, there is no association between the copy
number of the [LPA gene and the presence of APOE

polymorphism in young acute myocardial infarction.



Further investigation with larger sample sizes is essential
the

regarding LPA gene copy number variations and their

to validate observed associations, particularly
interaction with APOE gene polymorphisms. In addition
to a larger sample size, it is crucial to match or stratify
participants based on age groups between patients and
healthy controls to minimise the impact of age-related
differences on the outcomes. This can be accomplished by
selecting controls within comparable age ranges as
patients or by categorising the analysis into distinct age
brackets. Furthermore, future studies should account for
gene-environment interactions to effectively assess the
genes' etiological role in coronary atrtery disease (CAD)

development.
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