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Abstract. Atherosclerosis (AS) a chronic cardiovascular disease, poses a major threat to human health and remains one of the leading
causes of mortality among the elderly. Genetic factors have long been recognized as contributors to the predisposition to
heart and vascular diseases, with several studies suggesting that specific genetic variants may influence AS risk. This study
employs a bibliometric analysis to explore scientific literature related to AS throughusing genomic approaches, base on
Scopus data spanning 1983 to 2024. A total of 1,702 studies related to AS research employing genomic approaches were
identified, comprising 1,137 research articles, 445 review articles, and 120 documents in other categories. The findings reveal
a marked rise in interest in regarding genomic approaches to AS, particularly since 2017, with the United States, China,
and the United Kingdom leading in research output. International collaborations are also prevalent, with the United States
contributing the most publications. Although contributions from Indonesian authors remain limited, there is significant potential
for future involvement. Notably, the most cited article, authored by Naghavi et al. in 2003, focusing on genomics in AS. Overall,
the bibliometric analysis provides valuable insights into research trends and advancements in the study of atherosclerosis
through genomic approaches.
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Pestome.

Atepocknepo3ata (AC), XpOHWYHO CbpLEYHO-CbAOBO 3abonsBaHe, NpeAcTaBNnsBa CepuosHa 3annaxa 3a 4o-
BELUKOTO 3[paBe W OCTaBa €4Ha OT BOLELUMTE MPUYMHU 3@ CMBPTHOCT Cpel Bb3pacTHUTE Xopa. [eHeTUyHuTe
thakTopn OTAABHA Ca NPU3HATK KaTo hakToOpK, 4ONPUHACSLLMW 3a NPeapa3nonoXeHNeTo KbM CbpAeYHN U CbOO0BK
3abonsBaHuMs, KaTo HAKOMKO NPOYyYBaHMs Npeanonarat, ye cneunduyHn reHeTUYHU BapuaHTy MoraT fa noBnus-
AT Ha pucka oT AC. B ToBa npoyyBaHe e 13non3saH 6MGNMoMeTpUYEH aHanu3 3a NpoyyBaHe Ha HayyHaTa nuTe-
paTypa, cebp3aHa ¢ AC, upe3 13non3eaHe Ha reHOMHW NOAXOAM, Bb3 OCHOBA Ha AaHHM OT Scopus, 06xBaLlaLLy
nepuoga 1983-2024 r. genTudmumpann ca obwo 1702 npoyyBaHus, cBbp3aHu ¢ nscnegsaHns Ha AC upes
13Mnon3BaHe Ha reHOMHU Noaxoau, kouto Bknyeat 1137 HayuHu cTaTtum, 445 0630pHN cTatum u 120 gokymeHTa
B Apyru kateropun. KoHctataummute paskpusat 3Ha4NTENHO HapacTBaHe Ha MHTepeca KbM reHOMHUTE NOAX0AM
kbM AC, ocobeHo ot 2017 r. Hacam, kato CALL, Kutait 1 ObeanHeHOTO KpancTBO ca BOAELM NO OTHOLEHME Ha
pesynTaTute OT u3cneasanusTa. [peobnagasa v MexgyHapogHOTO CbTPYAHMYECTBO, kaTo CheduHEHUTE LaTy
JOMNpUHAcAT ¢ Halt-mHoro nybnukauuu. Bnpeku ye npuHocUTe Ha UHAOHE3NACKM aBTOPM OCTaBaT OrpaHuUYeHu,
CblLeCTBYBa 3HauNTeNEeH NoTeHUnan 3a 6baewo yyactue. 3abenexuTenHo e, e Hall-LUMTMpaHaTa cTaTus, YNNTo
aBTop e Naghavi et al. npe3 2003 r., e nocBeTeHa Ha reHomukata npu AC. Kato usno 6ubnnomeTpuyHUAT aHanms
npesocTaBs LeHHa MH(OpMaLUsa 3a TEHAEHUWNTE B HayYHUTE M3CNEABAHUS U HanpeLbka B M3yyaBaHeTO Ha
aTepocknepo3ara Ype3 reHOMHW NOAXOLMU.

Kntouosu aymu:
Anpec

3a KopecnoHAaeHuus:

INTRODUCTION

Atherosclerosis (AS) is a chronic cardiovascular
disease with significant health risks [1, 2]. AS is one of
the most common causes of death in elderly people [1].
The primary lesion of AS is characterized by lipid depo-
sition in the arterial compartment, accompanied by the
proliferation of smooth muscle cells and the fibrous
matrix, which gradually progresses to the formation of
AS plaques [3]. AS is usually considered a chronic in-
flammatory disease [4], because inflammation plays a
vital role. Genetic factors have long been known to play
a role in predisposition to cardiovascular disease.

In recent decades, the genomics revolution has
opened up new opportunities to understand the rela-
tionship between genetic variants and cardiovascular
disease [5]. Several studies have shown that certain
genetic variants may influence the risk of AS [6, 7].
For example, the Arg389 genotype variant in the 1
adrenergic receptor is known to have higher activity
compared to the Gly389 variant. This higher receptor
activity may affect stress response and blood pressure
regulation, which in turn may affect AS development. In
addition, the study found that autophagy-related genes
(ARGSs) play a significant role in the pathophysiology
of AS [8]. However, the role of genetic variants in AS
remains a hot topic of research and results vary [9].

Atherosclerosis is not only a leading cause of car-
diovascular disease but also presents a significant
challenge for precision medicine due to its complex
genetic underpinnings [10, 11]. Genomic studies have
opened new pathways to unravel the intricate network
of genetic variants influencing disease susceptibility,
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progression, and response to treatment [12]. By provid-
ing insights into the molecular mechanisms underlying
AS, this research paves the way for novel diagnostic
and therapeutic strategies. For instance, identifying spe-
cific genetic markers associated with plaque instability
could enable early interventions and improve patient
outcomes. This study’s bibliometric analysis highlights
these advancements and underscores the growing
relevance of genomics in addressing this pressing
global health issue [13].

Bibliometric analysis related to AS research was con-
ducted to determine the relevance of the research and
analyze global trends in AS research using genomic-
based approaches over time [14, 15]. Information on
AS disease research is presented in bibliographic data.
This study will help map publication data through com-
prehensible visualizations to obtain useful information,
such as keywords to determine research themes in cer-
tain disciplines, author affiliations with certain journals
to determine the geographic scope of journals, and in-
stitutional collaborations. Bibliometric mapping is very
important to help the scientific community and the gene-
ral public [16]. The purpose of this study is to provide
an overview of trends related to atherosclerosis disease
using genomic-based approaches worldwide.

METHODS

This study employs bibliometric analysis to ex-
plore various studies and scientific literature related
to AS research using a genomic approach [17]. Sev-
eral components were analyzed, including document
type and language, publication trends, most frequent-
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ly used keywords, citation analysis and the number of
cited articles, and the most cited countries contributing
to global trends in AS research using genomic-based
approaches from 1983 to 2024 [18]. The analysis fo-
cused exclusively on English-language documents,
with all non-English publications excluded to ensure
consistency and clarity in the interpretation of data
findings [19].

Database

This study investigates global trends in AS research
using a genomics-based approach, utilizing Scopus
data published between 1983 and 2024 (Scopus da-
tabase). SciVerse Scopus, accessed on 05/24/2024, is
one of the most reliable online databases for searching
publications relevant to this study. Scopus was chosen
for this analysis due to its numerous outstanding ad-
vantages over other online databases. First, Scopus of-
fers comprehensive and detailed information, including
features such as country affiliations, authors, journals,
and institutions involved in the research [20]. Second,
the database provides extensive citation data for each
document group across scientific categories, serving
as a valuable metric for assessing the reputation and
impact of researchers globally [21].

Bibliometric Indicators

The criteria for the bibliometric analysis used in this
study were as follows: 1) types of documents and lan-
guages, 2) publication trends, 3) keywords frequently
used by researchers, 4) citation analysis and the number
of cited articles, 5) the ten most cited countries, 6) the
ten most active journals, and 7) international collabora-
tion. Data on active, productive, and most cited publica-
tions were directly collected from the Scopus database
by calculating the number of citations for each docu-
ment. Additionally, data on the most cited publications
were obtained from Scopus by analyzing the number of
articles and citations from each country on a yearly ba-
sis. Two software tools were used to visualize the data:
VOSviewer (version 1.6.16) and Biblioshiny [22].

RESuULTS

The findings of the global trend analysis in US re-
search using a genomics-based research approach
yielded 1702 documents from 1983 to 2024 sourced
from the SCOPUS database.

Document Types and Languages

Our study analyzed articles on AS disease trends
using a genomic-based approach, limited to English
language publications available in the Scopus database
from 1983 to 2024 (Table 1). A total of 1,702 studies
were identified, comprising 1,137 research articles, 445

review articles, and 120 documents in other categories.
The majority of the identified publications were research
articles, highlighting the continued relevance and urgen-
cy of AS research using genomic-based approaches.
This focus is particularly significant given that AS re-
mains one of the leading causes of mortality worldwide.
Furthermore, the availability of comprehensive resourc-
es and diverse reference types supports the growing in-
terest in genomic approaches to AS research.

Table 1. Document type of Global Trends for Atheroscle-
rosis Using Genomic-based approach

Description Results
Main information about data

Timespan 1983:2024
Sources (Journals, Books, etc.) 813
Documents 1702
Annual Growth Rate % 6.59
Document Average Age 10.8
Average citations per document 4517
References 97 299
Document contents

Keywords Plus (ID) 12 493
Author’s Keywords (DE) 3592
Authors

Authors 9878
Authors of single-authored docs 88
Authors collaboration

Single-authored docs 93
Co-Authors per Doc 7.81
International co-authorships % 22.8
Document types

Avrticle 1137
Book chapter 37
Book 5
Conference paper 36
Editorial 18
Erratum 1
Letter 5

Note 10
Reviews 445
Short survey 8

Author keywords

The keywords frequently used in AS disease re-
search trends employing genomics-based approaches
from 1983 to 2024 include atherosclerosis, genomics,
cardiovascular disease, epidemiology, coronary ar-
tery disease, stroke, hypertension, and others. These
author keywords are closely related to the term “ath-
erosclerosis.” The visualization of these keywords
comprises nodes and interconnected lines. Each node
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represents a keyword, while the lines indicate associa-
tions between them. The central and largest node,
“atherosclerosis” signifies its role as the primary focus
of the study. Surrounding nodes vary in size, reflecting
their relative importance or frequency of association
with “atherosclerosis”.

Colors are used to categorize related terms; for
instance, terms like “coronary artery disease” and “myo-
cardial infarction” are positioned close together and
share similar colors, highlighting a thematic relationship

(Fig. 1).
Publication Trends

The publication trend on AS can be observed from
the number of articles published each year, as shown
in Figure 2. In the early years, particularly around the
1980s, the number of publications on AS was relatively
low, with only a few articles published annually. A no-
ticeable increase began in the mid to late 1990s, re-
flecting the growing interest of researchers in this topic.
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The peak of publications occurred in 2022, with 125
articles, indicating that AS remains a highly relevant
research topic that continues to capture the attention
of many researchers. However, in 2023, the number of
publications decreased to 89 articles, potentially due
to various factors such as shifts in research priorities
or global events. In 2024, the number of articles pub-
lished so far is 41. It is important to note that the data
for 2024 may be incomplete, as the year is ongoing.
Despite fluctuations in publication numbers, AS contin-
ues to be a topic of significant interest to the scientific
community.

The Most productive country in publications

Based on Figure 3, several countries stand out as
the most productive in research publications on AS.
The United States (USA) leads with the highest num-
ber of publications, totaling 4,366 articles. China fol-
lows in second place with 1,747 articles, and Italy ranks
third with 607 articles. These countries have made sig-

Fig. 1. Visualization of the most frequently occurring
author keywords (minimum occurrence of 10 times)
related to trends in atherosclerosis research using
genomic approaches from 1983 to 2024, with a total
of 74 keywords meeting this threshold

Fig. 2. Trends in scientific publications on atherosclerosis research utilizing genomic approaches from 1983 to 2024
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nificant contributions to AS research and play a crucial
role in advancing the understanding of this disease.

Source of documents

Figure 4 illustrates the number of research docu-
ments published by various scientific journals related to
AS. The journal Arteriosclerosis, Thrombosis, and Vas-
cular Biology (ATVB) has the highest number of publi-
cations, indicating its prominence in AS research. Ad-
ditionally, several other journals play a significant role
in this field, including the International Journal of Mo-
lecular Sciences, PLOS ONE, Circulation Research,
and Frontiers in Genetics. This information can help re-
searchers identify the primary outlets for AS research
and recognize leading journals in the field. However,
it is important to note that this figure provides only a
general overview and does not assess the quality or
impact of the research published. For a deeper under-
standing, researchers should refer to the individual ar-
ticles published in these journals.

”m

4

ARTERIOSCLEROSIS, THROMBOSIS, AND VASCULAR BIOLOGY

The Most relevant affiliation

Figure 5 displays the number of articles published
by various institutions in AS research. Harvard Medi-
cal School is the leading affiliate, with 188 articles
published, making it the most prominent institution in
this field. Following in second place is the University of
Washington, with 160 articles published in AS research.
In third place is the University of California, which has
published 94 articles in this area.

Collaboration among authors from multiple
continents

In the field of science, international cooperation
is crucial. Scientists from different countries can
collaborate to exchange information related to spe-
cific research areas. According to, such collaboration
helps disseminate knowledge and provides access to
funding for countries or organizations that cannot af-
ford advanced technology. A One Country Publication

Fig. 3. The most productive countries in publi-
cations on atherosclerosis research utilizing ge-
nomic approaches from 1983 to 2024
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INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES .
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Fig. 4. Sources of documents related to atherosclerosis research using genomic information
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(SCP) refers to articles written by authors from the
same country, showcasing national collaboration. In
contrast, a Multi-Country Publication (MCP) involves
authors from multiple countries and represents inter-
national collaboration. MCPs are particularly valuable,
as they tend to be cited more frequently than SCPs.
The largest collaboration in AS research using ge-
nomics-based approaches is seen in the USA, with a
total of 443 articles — 329 SCPs and 114 MCPs. China
follows with 201 articles — 164 SCPs and 45 MCPs.
Finland has the fewest publications. While the USA,
China, and ltaly lead in MCPs, it is noteworthy that
Israel has no researchers involved in MCP collabora-
tions (Figure 6).
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Fig. 5. The most relevant affiliations in publications
on atherosclerosis research utilizing genomic
approaches from 1983 to 2024

Citation analysis and number of articles cited

Identified the top 10 most-cited articles on AS re-
search Using Genomics-based Approaches from 1983
to 2024 (Table 2). One article published in Circula-
tion by Morteza Naghavi [23], titled “From Vulnerable
Plaque to Vulnerable Patient: A Call for New Definitions
and Risk Assessment Strategies: Part I” received the
highest number of citations, with 1,983 citations and
an average of 90.14 citations per year. Following this,
another article by Morteza Naghavi [24] also pub-
lished in Circulation, titled “From Vulnerable Plaque
to Vulnerable Patient: A Call for New Definitions and
Risk Assessment Strategies Part II” garnered signifi-
cant attention, with 1,383 citations and an average of

Cedlaboration
B wr

B P

Fig. 6. Collaboration among authors
from multiple continents in publica-
tions on atherosclerosis research
utilizing genomic approaches from
1983 to 2024. MCP; Multi-Country

N. of Documents

Publication; SCP: Singlle-Country
Publication
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Table 2. Top 10 Most Cited Global Documents in Publications on Atherosclerosis Research Utilizing Genomic
Approaches from 1983 to 2024

Paper Year Journal PMID Total Citations TC per Year Normalized TC
Naghav IM 2003 Circulation-a 14530185 1983 90.14 13.89
Naghav IM 2003 Circulation 14557340 1348 61.27 9.44
Lasda E 2014 RNA 25404635 965 87.73 20.51
Koren O 2011 Proc Natl Acad Sci USA 20937873 861 61.50 15.40
Piedrahita JA 1992 Proc Natl Acad Sci USA 1584779 796 2412 4.65
Zafra-Stone S 2007 Mol Nutr Food Res 17533652 763 42.39 15.28
Denny JC 2013 Nat Biotechnol 24270849 645 53.75 11.92
YJ Gang 1995 Am J Pathol 35970037 639 21.30 3.69
Eldin C 2017 Clin Microbiol Rev 27856520 600 75.00 12.97
Kalman S 1999 Nat Genet 10192388 594 22.85 4.20

PMID: PubMed Unique Identifier

61.27 citations per year. Based on this information, we
anticipate that this journal will continue to be a highly
cited source for AS Research Using Genomics-based
Approaches in the future. Additionally, this data will pro-
vide researchers with valuable insights into journal se-
lection, helping them choose the most relevant journals
for their research.

DiscussION

The findings of this bibliometric analysis under-
score the critical role of genomic research in advancing
our understanding of AS [25]. The identification of key
genetic variants and pathways involved in atheroscle-
rotic plaque formation provides valuable insights into
disease etiology and progression [26, 27]. These in-
sights have significant implications for clinical practice,
particularly in the development of personalized med-
icine approaches [28]. For example, targeting genes
associated with inflammation or lipid metabolism could
lead to more effective therapies with fewer side effects,
individual variability in genetics and health conditions
must be considered [29, 30]. However, it is important
to note that identifying these variants does not auto-
matically imply effective therapies, extensive validation
and clinical trials are necessary to establish causation.
In addition, the increasing trend of International collab-
oration highlights the potential for shared knowledge
and technology transfer. This exchange is essential for
accelerating progress in the field of cardiovascular dis-
eases globally [31].

Modern genomic technologies have advanced pre-
vious methodologies in terms of data coverage and an-
alytical resolution, yet challenges remain regarding data
interpretation and ethical considerations [32]. For exam-
ple, Genome-Wide Association Studies (GWAS) enable
the identification of genome-wide genetic variants asso-
ciated with AS risk [33, 34]. However, it is essential to

acknowledge that many relevant genes may still be un-
discovered [35]. GWAS have identified variants in genes
involved in inflammation, lipid metabolism, and plaque
stability, which are important targets for therapeutic de-
velopment. Single-cell RNA sequencing (scRNA-seq)
offers high resolution by enabling analysis of gene ex-
pression at the single-cell level [36]. This technology
helps reveal cellular heterogeneity within atherosclerotic
plaques, such as the specific roles of macrophages and
smooth muscle cells in plaque formation [37, 38]. This
information not only enhances the understanding of mo-
lecular mechanisms but can also be used to identify novel
biomarkers for early diagnosis. In addition, CRISPR-Cas9
technology enables high precision genetic manipulation
to validate genes identified as potential drivers of AS
[39]. This approach provides functional validation that
was not possible with previous genetic techniques, such
as PCR or microarrays, which were limited primarily to
genetic correlation analysis [40, 41].

By integrating data from these genomic technologies,
genetic diagnosis in AS patients becomes more precise.
However, translating research findings into clinical prac-
tice is a lengthy process that requires careful consider-
ation [42]. This study is a bibliometric analysis focusing on
global trends in genomics-based AS research. Therefore,
an in-depth analysis of the types of genetic techniques
used, method development, and details of data availabil-
ity in the analyzed publications are beyond the scope of
this study. This study aims to provide macro insights into
publication trends, collaboration patterns, and geographic
contributions while emphasizing the need for future re-
search focusing on specific genetic methods and tech-
niques to complement these insights.

CONCLUION

The trend in the publication of articles related to AS
studies using genomic-based approaches has shown
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a consistent increase from 1983 to 2024. This study
demonstrates that research on AS using genomic-based
approaches is gaining populariy and has become a sig-
nificant area of focus. SCOPUS data indicates a rapid
rise in publications since 2017, with the USA, China and
the United Kingdom emerging as the most productive
countries in the research field. On going international
collaboration is evident, with the USA leading in pub-
lication output. The most cited article identified in this
analysis is by Naghavi et al. (2003), which discusses
genomic-based approaches to studying AS. Overall, this
bibliometric analysis provides valuable insights into the
evolving research trends related to AS studies using ge-
nomic methodologies.

The Acknowledgements

This study was supported by Directorate of Research,
Technology, and Community Service Ministry of Educa-
tion, Culture, Research and Technology, Indonesia under
the Grant No. 107/ES/PG.02.00.PL/2024,0609.12/LL5-INT/
AL.04/2024,115/PTM/LPPM UAD/V1/2024, 15 June 2024.

The Authors also would like to thank Dr Zalik Nuryana for
introducing us to Biblioshiny and VosViewer software

References

1. PoznyakAV, SadykhovNK, KartuesovAG etal.Atherosclerosis
Specific Features in Chronic Kidney Disease (CKD). Biomedicines.
2022;10(9):2094. doi: 10.3390/biomedicines10092094.

2. Yang, Pan J, Wang A et al. Anovel method for the diagnosis
of atherosclerosis based on nanotechnology. J Mater Chem B.
2024;12(37):9144-9154. doi: 10.1039/d4tb00900b.

3. Zhao L, Ma D, Wang L et al. Metabolic changes with the
occurrence of atherosclerotic plaques and the effects of statins. Front
Immunol. 2023;14:1301051. doi: 10.3389/fimmu.2023.1301051.

4. Chan YH, Ramji DP. Atherosclerosis: Pathogenesis and
Key Cellular Processes, Current and Emerging Therapies, Key
Challenges, and Future Research Directions. Methods Mol Biol.
2022;2419:3-19. doi: 10.1007/978-1-0716-1924-7_1.

5. Naiya T, Meganathan |, Ness N et al. Contribution of the
arterial cells to atherosclerosis and plaque formation. Am J Physiol
Heart Circ Physiol. 2024 Oct 1;327(4):H804-H823. doi: 10.1152/
ajpheart.00346.2024.

6. Dzhokhadze TA, Buadze TZh, Gaiozishvili MN et al.
[Genomic instability in atherosclerosis]. Georgian Med News. 2014
Nov;(236):82-6. Russian.

7.Li ZM, Wang MJ. [Current studies of cytokines in the
pathogenesis of atherosclerosis and its therapeutic measures]. Sheng
Li Xue Bao. 2021 Jun 25;73(3):501-508. Chinese. PMID: 34230951.

8. Doki K, Sekiguchi Y, Kuga K et al. B1-Adrenergic receptor
Arg389Gly polymorphism affects the antiarrhythmic efficacy
of flecainide in patients with coadministration of B-blockers.
Pharmacogenet Genomics. 2016;26(10):481-5. doi: 10.1097/
FPC.0000000000000239.

9. Htet M, Lei S, Bajpayi S et al. The role of noncoding genetic
variants in cardiomyopathy. Front Cardiovasc Med. 2023 May
22;10:1116925. doi: 10.3389/fcvm.2023.1116925.

10. Rau CD, Lusis AJ, Wang Y. Systems Genetics for Mechanistic
Discovery in Heart Diseases. Circ Res. 2020 Jun 5;126(12):1795-
1815. doi: 10.1161/CIRCRESAHA.119.315863. Epub 2020 Jun 4.
PMID: 32496909; PMCID: PMC7286104.

11. Shuvalova YA, Kaminnaya V, Kaminnyi Al. Contribution of
Interleukin-6 system genes polymorphisms to the development
of coronary atherosclerosis. Gene. 2023 Apr 20;861:147253. doi:
10.1016/j.gene.2023.147253. Epub 2023 Feb 6. PMID: 36754176.

12. Li M, Yu X. Genetic study of immunoglobulin A nephropathy:
From research to clinical application. Nephrology (Carlton). 2018
Oct;23 Suppl 4:26-31. doi: 10.1111/nep.13470. PMID: 30298665.

13. Fu QQ, Ma L, Niu XM et al. Trends and hotspots in
gastrointestinal neoplasms risk assessment: A bibliometric
analysis from 1984 to 2022. World J Gastrointest Oncol. 2024 Jun
15;16(6):2842-2861. doi: 10.4251/wjgo.v16.i6.2842.

14. Liu H, Li Z, Yan S, Ming S. A Bibliometric Analysis of Post-
COVID-19 Syndrome. J Multidiscip Healthc. 2024 Aug 29;17:4213-
4221. doi: 10.2147/JMDH.S477256. PMID: 39224486; PMCID:
PMC11368144.

15. Xavier B. Advancements and Future Directions in
Polycythemia Vera Research: A Bibliometric Analysis. Cureus. 2024
Jun 6;16(6):e61774. doi: 10.7759/cureus.61774. PMID: 38975402;
PMCID: PMC11227425.

16. Ablakimova N, Smagulova GA, Rachina S et al. Bibliometric
Analysis of Global Research Output on Antimicrobial Resistance
among Pneumonia Pathogens (2013-2023). Antibiotics (Basel).
2023;12(9):1411. doi: 10.3390/antibiotics12091411.

17. Yang J, Zhang T, Tsai CY et al. Evolution and emerging trends
of named entity recognition: Bibliometric analysis from 2000 to 2023.
Heliyon. 2024;10(9):e30053. doi: 10.1016/j.heliyon.2024.e30053.

18. Yigit S, Agar A, Berse S. Bibliometric analysis on physical
ergonomics: A visual mapping approach. Work. 2024;79(3):1369-
1378. doi: 10.3233/WOR-230367.

19. Al-Raggad AK, Al-Raggad M. Analyzing trends: A bibliometric
study of administrative law and forensic accounting in the digital age.
Heliyon. 2024;10(18):e37462. doi: 10.1016/j.heliyon.2024.e37462.

20. Balel Y. The Last 40 Years of Orthognathic Surgery: A
Bibliometric Analysis. J Oral Maxillofac Surg. 2023;81(7):841-854.
doi: 10.1016/j.joms.2023.03.006.

21.Li Z, Zhang Y, Zhang B et al. Bibliometric study of
immunotherapy for hepatocellular carcinoma. Front Immunol. 2023
Aug 4;14:1210802. doi: 10.3389/fimmu.2023.1210802

22. Thirumalaivasan N, Kanagaraj K, Logesh K et al.
Exploring luminescent carbon dots derived from syrup bottle
waste and curcumin for potential antimicrobial and bioimaging
applications. Chemosphere. 2024 Apr;354:141592. doi: 10.1016/j.
chemosphere.2024.141592. Epub 2024 Mar 9. PMID: 38467196.

23. Naghavi M, Libby P, Falk E et al. From vulnerable plaque
to vulnerable patient: a call for new definitions and risk assessment
strategies: Part |. Circulation. 2003 Oct 7;108(14):1664-72. doi:
10.1161/01.CIR.0000087480.94275.97. PMID: 14530185.

24. Naghavi M, Libby P, Falk E et al. From vulnerable plaque
to vulnerable patient: a call for new definitions and risk assessment
strategies: Part Il. Circulation. 2003 Oct 14;108(15):1772-8. doi:
10.1161/01.CIR.0000087481.55887.C9. PMID: 14557340.

25. Cui J, Zhang Y, Zhang W et al. Research Hotspots
and Development Trends on Apolipoprotein B in the Field of
Atherosclerosis: A Bibliometric Analysis. Mol Biotechnol. 2024. doi:
10.1007/s12033-024-01218-2. Epub ahead of print. Erratum in: Mol
Biotechnol. 2024;66(11):3382. doi: 10.1007/s12033-024-01243-1.

26. Hou P, Fang J, Liu Z et al. Macrophage polarization
and metabolism in atherosclerosis. Cell Death Dis. 2023 Oct
20;14(10):691. doi: 10.1038/s41419-023-06206-z.

27. Benson JC, Cheek H, Aubry MC et al. Cervical Carotid
Plague MRI: Review of Atherosclerosis Imaging Features and their
Histologic Underpinnings. Clin Neuroradiol. 2021;31(2):295-306. doi:
10.1007/s00062-020-00987-y.

28. Pei X, Huang D, Li Z. Genetic insights and emerging
therapeutics in diabetic retinopathy: from molecular pathways to



48

D. P. Amukti et al.

personalized medicine. Front Genet. 2024 A;15:1416924. doi:
10.3389/fgene.2024.1416924.

29. Giuliani A, Montesanto A, Matacchione G et al. The
Association between Single Nucleotide Polymorphisms, including
miR-499a Genetic Variants, and Dyslipidemia in Subjects Treated
with Pharmacological or Phytochemical Lipid-Lowering Agents. Int J
Mol Sci. 2022;23(10):5617. doi: 10.3390/ijms23105617.

30. Poznyak AV, Wu WK, Melnichenko AA et al. Signaling Pathways
and Key Genes Involved in Regulation of foam Cell Formation in
Atherosclerosis. Cells. 2020;9(3):584. doi: 10.3390/cells9030584.

31. Writing Group for the National Collaborative on Childhood
Obesity Research (NCCOR). A National Collaborative for Building
the Field of Childhood Obesity Research. Am J Prev Med.
2018;54(3):453-464. doi: 10.1016/j.amepre.2017.12.007.

32. Sun BB, Suhre K, Gibson BW. Promises and Challenges of
populational Proteomics in Health and Disease. Mol Cell Proteomics.
2024 Jul;23(7):100786. doi: 10.1016/j.mcpro.2024.100786.

33. Amukti DP, Wazni AR, Irham LM et al. Identifying pathogenic
variants associated with Alzeimer by integrating genomic databases
and bioinformatics approaches. In: E3S Web of Conferences. EDP
Sciences; 2024.

34. Afief AR, Irham LM, Adikusuma W et al. Integration of genomic
variants and bioinformatic-based approach to drive drug repurposing
for multiple sclerosis. Biochem Biophys Rep. 2022 Dec 1;32.

35. Maliza R, Irham LM, Pradika J et al. Genetic polymorphism
and the risk of diabetic foot: a bibliometric analysis from 2011-2021.
Int J Publ Health Sci. 2023 Dec 1;12(4):1744-52.

36. Slenders L, Landsmeer LPL, Cui K, Depuydt MAC.
Intersecting single-cell transcriptomics and genome-wide association
studies identifies crucial cell populations and candidate genes for
atherosclerosis. Eur Heart J Open. 2021 Dec 21;2(1):0eab043. doi:
10.1093/ehjopen/oeab043.

37. Ni D, Mo Z, Yi G. Recent insights into atherosclerotic plaque
cell autophagy. Exp Biol Med (Maywood). 2021 Dec;246(24):2553-
2558. doi: 10.1177/15353702211038894

38. Kidder E, Gangopadhyay S, Francis S, Alfaidi M. How
to Release or Not Release, That Is the Question. A Review
of Interleukin-1 Cellular Release Mechanisms in Vascular
Inflammation. J Am Heart Assoc. 2024;13(5):e032987. doi: 10.1161/
JAHA.123.032987

39. Hochheiser K, Kueh AJ, Gebhardt T, Herold MJ. CRISPR/
Cas9: A tool for immunological research. Eur J Immunol. 2018
Apr;48(4):576-583. doi: 10.1002/eji.201747131.

40. Rai MF, Tycksen ED, Sandell LJ, Brophy RH. Advantages of
RNA-seq compared to RNA microarrays for transcriptome profiling of
anterior cruciate ligament tears. J Orthop Res. 2018;36(1):484-497.
doi: 10.1002/jor.23661.

41. Algathami MS, Khan MA, Yoosuf ABM. Global research
trends in Total Body Irradiation: a bibliometric analysis. Front Oncol.
2024;14:1370059. doi: 10.3389/fonc.2024.1370059.

42. Al-Beltagi M, Saeed NK, Bediwy AS et al. Decoding the
genetic landscape of autism: A comprehensive review. World J Clin
Pediatr. 2024;13(3):98468. doi: 10.5409/wjcp.v13.i3.98468.



