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Abstract

INTRODUCTION: Very few studies have focused on exploring the utilisation of urinary protein biomarkers to improve the
risk stratification of coronary artery disease (CAD) in young adults. Apolipoprotein A1 (ApoA1) as a primary constituent
protein of High-density Lipoprotein (HDL) known to modulate cholesterol metabolism exhibits promising properties to be
used as a protein biomarker, specifically for CAD in young adults. Thus, this study is aimed to evaluate the potential of
urinary ApoA1 as a urinary biomarker of CAD in young patients with acute myocardial infarction (AMI). MATERIALS AND
METHOD: This case-control study recruited 40 newly diagnosed AMI patients and 40 healthy control subjects aged 18—45.
Urine samples were collected from all subjects. Once centrifuged, the supernatant was collected and stored at -80 °C until
further analysis. The urinary concentration of ApoA1 was quantified using the ApoA1 Enzyme-linked Immunosorbent Assay
(ELISA) kit according to the manufacturer's protocol. All subjects' risk factors were determined and documented, such as
smoking status, Body Mass Index (BMI), blood pressure, plasma total cholesterol, and glucose levels. RESULTS: The mean
age of AMI patients was higher than the controls; 37.1 1 £ 5.2 and 31.6 + 8.1 years respectively. The mean urinary
concentration of ApoA1 of AMI patients was significantly higher than the controls (12. 442 + 3.571 vs. 10.067 = 5.606 ng/mL
(p<0.05). Following an adjustment to other conventional CAD risk factors, there was an insignificant association between
urinary excretion of ApoA1 and AMI in young adults (Odd Ratio (OR)=3.123, 95% CI: 0.756—1.015, p>0.05). CONCLUSION:
A significant elevation of urinary excretion of ApoA1 in AMI young adults demonstrated its potential use as a urinary protein
biomarker for CAD in young adults. © (2023). All Rights Reserved.

Author Keywords
Apolipoprotein A1; biomarkers; coronary artery disease; urinary; young adults

Funding details

SRCG 20-001-0001

Research Management Centre, International Islamic University MalaysiaRMC

Funding details

We would like to acknowledge the IIUM Research Management Centre (RMC) through the IlUM-UiTM-UMP Sustainable
Research Collaborative Grant SRCG 20-001-0001 for providing the funding to conduct this research.

References

« Andersson, C, Vasan, RS.
Epidemiology of cardiovascular disease in young individuals
(2018) Nature Reviews Cardiology, 15, pp. 230-240.
1

+ (2023) Annual Report of the NCVD Registry Year 2018 — 2019,
2. National Heart Association of Malaysia [online]

« Dreyer, RP, Xu, X, Zhang, W
Return to work after acute myocardial infarction: comparison between young
women and men
(2016) Circulation: Cardiovascular Quality and Outcomes, 9, pp. 45-52.
3

+« Opoku-Acheampong, AA, Rosenkranz, RR, Adhikari, K
Tools for Assessing Cardiovascular Disease Risk Factors in Underserved Young
Adult Populations: A Systematic Review
(2021) International Journal of Environmental Research and Public Health, 18, p. 13305.
4

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1706745655&eid=2-s2.0-85173685114&sort=&clicked... 1/4



10/24/23, 12:09 PM Scopus - Print Document

« Stone, NJ, Smith, SC, Orringer, CE
Managing Atherosclerotic Cardiovascular Risk in Young Adults: JACC State-of-the-
Art Review
(2022) Journal of the American College of Cardiology, 79, pp. 819-836.
5

+« Engelman, DT, Crisafi, C, Germain, M
Using urinary biomarkers to reduce acute kidney injury following cardiac surgery
(2020) The Journal of Thoracic and Cardiovascular Surgery, 160, pp. 1235-1246.
6

« Brown, CE, McCarthy, NS, Hughes, AD
Urinary proteomic biomarkers to predict cardiovascular events
(2015) Proteomics—Clinical Applications, 9, pp. 610-617.
7

« Htun, NM, Magliano, DJ, Zhang, ZY
Prediction of acute coronary syndromes by urinary proteome analysis
(2017) Plos one, 8, p. e0172036.
8

« Jotwani, V, Katz, R, Ix, JH
Urinary biomarkers of kidney tubular damage and risk of cardiovascular disease
and mortality in elders
(2018) American Journal of Kidney Diseases, 72, pp. 205-213.
9

« Martinez, PJ, Baldan-Martin, M, Lopez, JA
Identification of six cardiovascular risk biomarkers in the young population: A
promising tool for early prevention
(2019) Atherosclerosis, 5, pp. 67-74.
10

« Bakrim, NM, Shah, AN, Talib, NA, Ab Rahman, J, Abdullah, A.
Identification of haptoglobin as a potential biomarker in young adults with acute
myocardial infarction by proteomic analysis
(2020) The Malaysian Journal of Medical Sciences, 27, p. 64.
11

« Karjalainen, MK, Holmes, MV, Wang, Q
Apolipoprotein Al concentrations and risk of coronary artery disease: a Mendelian
randomization study
(2020) Atherosclerosis, 299, pp. 56-63.
12

« Li, Y, Li, S, Ma, Y, Li, J, Lin, M, Wan, J.
Relationship between non-high-density lipoprotein cholesterol/apolipoprotein Al
and monocyte/high-density lipoprotein cholesterol ratio and coronary heart disease
(2020) Coronary Artery Disease, 31, p. 623.
13

« Dardeer, KT, Mohammed, KA, Hussein, TD, Elsheemy, MS.
Apolipoprotein A1 as a novel urinary biomarker for diagnosis of bladder cancer: A
systematic review and meta-analysis
(2021) Indian Journal of Urology: IJU: Journal of the Urological Society of
India, 37, p. 217.
14

« Assessment, RE.
Major lipids, apolipoproteins, and risk of vascular disease

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1706745655&eid=2-s2.0-85173685114&sort=&clicked... 2/4



10/24/23, 12:09 PM Scopus - Print Document

(2009) JAMA, 302, pp. 1993-2000.
15

« Bakrim, NM, Mohd Shah, ANS, Mohd Shah, A
Proteomic Profiles of Young Adults with Acute Myocardial Infarction
(2019) IIlUM Medical Journal Malaysia, 18, pp. 112-119.
16

« Ertek, S.
High-density lipoprotein (HDL) dysfunction and the future of HDL
(2018) Current Vascular Pharmacology, 16, pp. 490-498.
17

« Srivastava, RA.
Dysfunctional HDL in diabetes mellitus and its role in the pathogenesis of
cardiovascular disease
(2018) Molecular and Cellular Biochemistry, 440, pp. 167-187.
18

« Clark, AJ, Jabs, K, Hunley, TE
Urinary apolipoprotein Al in children with kidney disease
(2019) Paediatric Nephrology, 34, pp. 2351-2360.
19

« Andersson, C, Vasan, RS.
Epidemiology of cardiovascular disease in young individuals
(2018) Nature Reviews Cardiology, 15, pp. 230-240.
20

« Shah, N, Wang, C, Lee, V
Myocardial Infarction in Young versus Older Adults: An Analysis of Differences in
Proportion, Risk Factors, Clinical Demographics, Angiographic Findings and in-
Hospital Outcomes
(2016) Int J Clin Cardiology, 3, pp. 1-7.
21

« Gulati, R, Behfar, A, Narula, J
Acute myocardial infarction in young individuals
(2020) Mayo Clinic Proceedings, 95, pp. 136-156.
22

« Messner, MK, Chong, AC, Piatt, BE.
Impact of cigarette smoking on re-operation and revision surgery after femoral neck
fracture treatment
(2020) Kansas Journal of Medicine, 13, p. 195.
23

« He, BM, Zhao, SP, Peng, ZY.
Effects of cigarette smoking on HDL quantity and function: implications for
atherosclerosis
(2013) Journal of Cellular Biochemistry, 114, pp. 2431-2436.
24

« Fu, X, Zong, T, Yang, P
Nicotine: Regulatory roles and mechanisms in atherosclerosis progression
(2021) Food and Chemical Toxicology, 151, p. 112154.
25

« Carnevale, R, Cammisotto, V, Pagano, F, Nocella, C.
Effects of smoking on oxidative stress and vascular function

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1706745655&eid=2-s2.0-85173685114&sort=&clicked... 3/4



10/24/23, 12:09 PM Scopus - Print Document

(2018) Smoking Prevention and Cessation, 5, p. 5.
26

Correspondence Address
Bakrim N.M.; Department of Basic Medical Sciences, Malaysia; email: drbaiyah@iium.edu.my

Publisher: International Islamic University Malaysia

ISSN: 27352285

Language of Original Document: English
Abbreviated Source Title: IIUM Med. J. Malaysia.
2-s2.0-85173685114

Document Type: Article

Publication Stage: Final

Source: Scopus

ELSEVIER Copyright © 2023 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. & _RELX Group™

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1706745655&eid=2-s2.0-85173685114&sort=&clicked... 4/4



