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Abstract

Systemic lupus erythematosus (SLE) is a complex autoimmune disease
affecting multiple organs and systems in the body. SLE manifestations
result from lymphopenia, thrombotic thrombocytopenic purpura, throm-
bocytopaenia, autoimmune haemolytic anaemia, myelofibrosis and leuco-
poenia. SLE triggers the activation of both innate and adaptive immune
responses. This process is initiated by T cells activating autoreactive B
cells, leading to the accumulation of immune complexes in tissues. Con-
sequently, an autoimmune cascade occurs, affecting either a single or-
gan or causing widespread systemic complications. Bibliometric analysis
used Vosviewer 1.6.16 and the Biblioshiny R tool to create and display
bibliometric maps by obtaining relevant journals related to SLE through
the SciVerse Scopus database from 1981 to 2025. The results obtained
in the form of journal document types using English with keywords in the
form of SLE which shows global trends. The United States is the country
that produces the most research related to SLE genomics and the high-
est publication collaboration along with contributing citations at the global
first level. Lupus was the journal source that discusses the most genomic
studies in SLE disease and Anhui Medical University the affiliation with the
highest number of documents (131). The increasing number of publica-
tions on genomics in SLE from 1981 to 2025 indicates a growing interest
in researching and writing about this topic. This trend reflects the evolving
understanding of SLE's genetic underpinnings and the potential for ad-
vancements in diagnosis, treatment and precision medicine.
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Introduction

Systemic lupus erythematosus (SLE) is a mul-
tifaceted autoimmune disorder that has the po-
tential to impact various body systems' and es-
pecially affecting young women.? The symptoms
of SLE arise due to conditions such as thrombotic
thrombocytopenic purpura (TTP), leucopoenia,
lymphopenia, thrombocytopaenia, autoimmune

haemolytic anaemia (AIHA) and myelofibrosis.?
SLE is a multifactorial condition influenced by
genetic, epigenetic and environmental factors.
It typically affects multiple organs, such as the
skin, joints, kidneys, lungs, central nervous sys-
tem and haematopoietic system and is often as-
sociated with numerous complications.*

Copyright © 2025 Rahmawati et al. This is an open access article distributed under the Creative Commons Attribution License (CC BY), which permits i use, distribution and repi

ion in any medium, provided the original work is properly cited.
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Autoimmune disease of SLE leads to the activation
of both innate and adaptive immune responses,
driven by T cells stimulating autoreactive B cells®
and lead to the accumulation of immune complex-
es in tissues, triggering an autoimmune response
that can either affect a single organ or result in
widespread systemic complications.® ” Current
treatment of SLE utilises agents with relatively
non-selective immunosuppressive properties.® In
the past few decades, SLE treatment has transi-
tioned from relying on hydroxychloroquine, sys-
temic glucocorticoids and traditional immuno-
suppressive drugs to the use of biologic therapies,
with belimumab being the first and only biologic
agent approved for SLE treatment so far.’ How-
ever, hydroxychloroquine treatment is still the
first-line treatment of choice and reduces disease
activity, morbidity and mortality.'

Bibliometric analysis is increasingly recognised
as a widely used method for assessing the cred-
ibility, quality and influence of scholarly publica-
tions.!* Bibliometrics is an approach to analyse
literature that evaluates the productivity and
significance of publications in a specific research
area using both quantitative and qualitative
methods.'? Bibliometrics uses citation ratios to
evaluate research performance.’®* Mostly used
to measure the influence or impact of a research
article on future research.’ Bibliometric analysis
allows researchers to collect extensive data on
various elements within a specific field of study,
including authors, keywords, journals, countries,
institutions and references. This method pro-
vides a comprehensive overview of the research
landscape by examining these different compo-
nents. Bibliometric studies can reveal patterns
of collaboration, identify influential publications
and detect emerging trends within a research
area.” Bibliographic data contains information
on genomic studies in SLE. Bibliometric analysis
is conducted to determine whether SLE-related
research is interesting to conduct.

Bibliometric mapping provides advantages for
both the scientific community and the general
public by transforming publication metadata into
visual representations. These include visualising
keywords to uncover research themes in specific
fields, mapping author affiliations to determine
the geographic scope of journals and charting in-
stitutional and international collaborations as a
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means to identify emerging technologies that can
be efficiently managed for deeper insights.

The purpose of writing the article was to provide
an overview of research trends on SLE disease
globally and contribute to writing articles related
to SLE disease at the global level with a pharma-
cogenomic approach.

Methods

Database

In this study, SciVerse Scopus was used as the
main database as it provides two search meth-
ods, namely basic search and advanced search,
which enables comprehensive exploration with
a high degree of validity. Scopus enables search-
es based on terms found in titles, title/abstracts,
journal names, author names, affiliations or jour-
nal rankings.'®1’

Indicators

The search indicators for bibliometric criteria in
this study included: (1) Type of document and its
language; (2) Development of SLE-related publi-
cations; (3) Most relevant source with SLE-relat-
ed genetic research; (4) Most relevant affiliation
with SLE-related genetic research; (5) Author’s
country related to SLE-related genetic research;
(6) Country of production of scientific publica-
tions with SLE-related genetic research. Publica-
tion data including most active country, most rel-
evant affiliation, author’s country of origin, were
retrieved and stored and then imported into Bib-
lioshiny and VOSviewer 1.6.16 software for visual-
isation.'® 1

Keywords

This study employed a systematic method to
obtain relevant journals and publications. The
keywords used in the bibliometric search used
the phrases (title, abstract, keywords (SLE))
AND (title, abstract, keywords (Systemic AND
Lupus AND Erythematosus) OR (title, abstract,
keywords (Genomics)). Journal and publication
searches obtained a total of 1115 documents.
Only articles written in English (n = 1115) were
included in further analysis.
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Results

A total of 816 articles were retrieved from the Sco-
pus database between 1981 and 2025. Six thou-
sand six hundred twenty authors were involved
in making scientific articles. The analysis of the
articles revealed that 816 were research articles
and 235 were review articles. Additionally, the re-
maining documents consisted of 16 book chapters,
16 letters, 14 conference papers, 6 short surveys, 5
notes, 5 editorials and 2 erratum (Table 1).

Table 1: Key information on systemic lupus erythematosus (SLE)
publication data related to genomics

Description Results
Key details regarding the data
Timespan 1981 - 2025
Sources (journals, books, etc) 465
Documents 1115
Average citations per document 46.14
Document average age (year) 12.20
Annual growth rate (%) 1.59
References 57722
Document contents
Keywords plus (ID) 9422
Author's keywords (DE) 2293
Authors
Authors (N) 6620
Authors of single-authored docs (N) 48
Authors collaboration
Single-authored documents (N) 48
International co-authorships (%) 21.35
Authors per document (N - mean) 1.87
Document type
Article 816
Review 235
Letter 16
Book chapter 16
Conference paper 14
Short survey 6
Note 5
Editorial 5
Erratum 2

The keywords most often used by

researchers

Analysis of the keywords used by the researchers
revealed a total of 2297 keywords from all pub-
lications. After visual mapping with a minimum
occurrence threshold of 5 times, 97 keywords
were identified that met the criteria. The most
frequently used keywords reflected the main fo-
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cus of the research, including “systemic lupus er-
ythematosus,” “lupus,” “autoimmunity” and “ge-
netic,” reflecting the core of research related to
genetics and immunological mechanisms in SLE
(Figure 1). This visual mapping provides an in-
depth insight into the trends in terminology used
in research. These keywords not only indicate the
dominant research topics, but also indicate the
close relationship between the focus on genet-
ics and the autoimmune aspects underlying SLE.
This visualisation helps to identify areas of re-
search that are of major concern to the scientific
community, while also highlighting the potential
for further development in this field (Figure 1).

Growth of SLE-related genetic research
publications

In the period 1981-2025, 816 documents focusing
on genetic research related to SLE were collected.
Publications first appeared in 1981 and showed
a consistent increase over the following decade.
This trend peaked in 2021, reflecting the growing
attention to the role of genetics in understanding
and treating SLE. Other years, such as 2021 and
2015, also show significant spikes in the number
of publications, indicating active periods in re-
search that may be driven by important discover-
ies or major research funding. The data displayed
in Figure 2 provides a clear picture of this expo-
nential growth, emphasising the importance of
genetics as a foundation for understanding the
molecular mechanisms underlying SLE and its
potential in the development of more effective
therapies. This surge in publications demon-
strates not only the growing interest in SLE ge-
netic research but also the expansion of global
scientific collaboration. With the widespread use
of genomics-based technologies, this trend is ex-
pected to continue to increase, paving the way for
new innovations in the diagnosis, treatment and
prevention of SLE.

Sources that published the most genetic
research related to SLE

There were 10 leading journals with the most rel-
evant research related to genes associated with
SLE. The first journal that provided publications
related to genes associated with SLE was Lupus
with 47 documents, followed by Frontiers in Im-
munology with 36 and the third was Journal of Im-
munology (n = 24) with studies related to genes
associated with SLE (Figure 3).
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Figure 1: Depiction of the most common author keywords (appearing at least 5 times) related to genetic
research associated with systemic lupus erythematosus (SLE)
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Figure 2: Growth in publications on genetics associated with systemic lupus erythematosus (SLE)
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Figure 3: Most relevant sources of systemic lupus erythematosus (SLE) related studies
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Figure 4: Top 10 affiliates conducting research on genes associated with systemic lupus erythematosus (SLE)
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Top 10 countries contributing cited
manuscripts

This study identified 10 countries with the high- ~ with 2778 citations. USA is the most cited coun-
est citation counts for research on genes linkedto  try; authors from USA publish many articles in
SLE. The USA ranked first with 17915 citations,  highly reputable journals (Figure 5).
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Figure 6: Top 10 countries with the most document authors
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Top 10 countries with the highest
number of authors involved in genetic
research related to SLE

This analysis reveals the 10 countries with the
highest number of authors contributing to genet-
ic research related to SLE. The United States led
the way with the highest number of authors at
1948, confirming its dominant role in global SLE
research. China came in second with 1489 au-
thors, followed by Japan in third place with 812
authors. Other countries, such as the UK, Germa-
ny and Iran, were also noted to have made signif-
icant contributions despite the smaller number
of authors compared to the top three countries.
This data shows that SLE genetic research has a
broad global scope, with substantial contribu-
tions from countries across continents. Figure 6
provides a clear visualisation of the distribution
of the number of authors in each country, illus-
trating how major research centres in the world
dominate scientific production in the field of SLE
genetics. This high number of authors also re-
flects cross-institutional collaboration and com-
mitment to scientific innovation, which plays a
critical role in the development of therapies and a
better understanding of SLE. The surge in partic-
ipation from developing countries such as China
also indicates a shift in the global research land-
scape, where more countries are taking an ac-
tive role in clinically relevant genomics research.
With this trend, it is expected that global author
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contributions will continue to increase, acceler-
ating new breakthroughs in the treatment of SLE.

International collaboration related SLE
study

This study highlights the importance of inter-
national collaboration in driving the progress
of genetics research related to SLE. Publications
can be categorised into two types: publications
by one country alone, known as Single Country
Publications (SCP) and publications resulting
from collaboration between countries, or Multi-
ple Country Publications (MCP). The data shows
that the United States leads as the country with
the largest contribution in publications, both in
total number and international collaborations,
confirming its position as the global centre of re-
search in this field.

China and Japan came in second and third, with
similarly significant contributions, reflecting
their dedication to genome-based research. Coun-
tries such as the UK, Germany and Iran also show
active participation, albeit with varying collab-
oration focus. This trend underscores that SLE
genetics research depends not only on national
initiatives, but also on global collaborations that
enable the exchange of knowledge, technology
and resources. Figure 7 provides a clear visuali-
sation of the differences between SCPs and MCPs
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Figure 7: Visualisation of cross-country collaboration on publishing research on systemic lupus erythematosus (SLE)-related genes
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in different countries. The United States not only
excels in the number of SCP publications, but also
shows strong MCP collaboration strengths with
other countries. This signifies the importance of
global research networks in accelerating innova-
tive discoveries and advancing the understand-
ing of SLE genetics. Such collaborations lay the
foundation for better, globally relevant medical
solutions.

Discussion

SLE is a disease with a strong and complex ge-
netic component and clinical heterogeneity.?
Bibliometric analysis in this study used litera-
ture from 1981 to 2025 data sources obtained
as many as 465 and 1115 documents. The study
was conducted in order to get an overview of re-
search trends on SLE disease globally and how
SLE disease is at the global level with a pharma-
cogenomic approach. Research on SLE disease
has grown significantly in the last 10 years. This
has an influence on the research trends carried
out specifically on SLE disease.?

SLE is a multifaceted autoimmune disorder, with
genetics being one of its contributing factors. Ge-
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netic variations in HLA-DRZ and HLA-DR3 affect
antigen presentation to T cells, which can trigger
abnormal immune responses. The HLA-DR3 gene
is known to be a genetic marker associated with
various autoimmune diseases, including SLE,
while HLA-DRZ is associated with diseases such
as SLE, multiple sclerosis and rheumatoid arthri-
tis.2> 23 The irregular activation of T cells, which
are crucial for regulating the immune system,
leads to apoptosis dysregulation due to muta-
tions in the PTPN22 gene, heightening the risk of
autoimmune conditions such as SLE.?*?% In SLE,
the NF-kB pathway is also involved through the
regulation of chronic inflammation. Mutations
in the TNFAIP3 gene, which encodes an inhibito-
ry protein of the inflammasome pathway, lead
to the activation of chronic inflammasome.?¢ In
addition, mutations in the IFN-y pathway and ge-
netic variations in IRF5 increase disease risk by
triggering uncontrolled inflammation.?” These
genetic elements contribute to systemic inflam-
mation and tissue injury, potentially elevating
the likelihood of developing SLE (Figure 8).

The increasing trend of research on SLE is evi-
denced by the growth of publications related to
SLE genetics which reached the highest peak of
publications in 2022 and the publication of the
most articles published in Lupus with the most
affiliations conducting research related to SLE

HLA-DR3 is a genetic marker that
is associated with several
autoimmune diseases
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written by Anhui Medical University. Some of the
most frequently used keywords were systemic lu-
pus erythematosus, lupus, single nucleotide poly-
morphism, genetic. Number of the keywords ob-
tained with a minimum occurrence of 5 times was
2,297 and 97 keywords were obtained that met
the threshold, then visualised with the VOSview-
er application. This shows the extent of the use
of keywords and the attachment between key-
words. The more frequent the pairing between
two words, the closer the relationship between
the keywords.?®

In (Figure 3) there were 10 journals that pub-
lished the most genetic research related to SLE.
Lupus is the first journal that provides the most
publications about SLE disease, namely 47 ar-
ticles. This number makes Lupus the most SLE
genetic research journal publication that will
be cited by other researchers.?® Then, related to
citations, there were also the top 10 countries
that contribute to the manuscript. The USA be-
came the country with the most citations, which
amounted to 17915 and was followed by Japan
by 3078, with a lot of citation manuscripts in the
country making the country encouraged to pub-
lish related to genetics in SLE disease. The USA
was also the country with the highest SLE genetic
research authors, namely 1948 followed by Chi-
na as much as 1489 and Japan, namely 812. The
large number of publications and citations on SLE
genetics from various countries, along with inter-
national collaborations, demonstrates growing
research enthusiasm and trends.

Conclusion

The increasing number of publications on ge-
nomics in SLE from 1981 to 2025 indicates a
growing interest in researching and writing
about this topic. This trend reflects the evolv-
ing understanding of SLE's genetic underpin-
nings and the potential for advancements in
diagnosis, treatment and precision medicine.
The USA was the country with the highest pub-
lication and citation of article manuscripts.
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