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Abstract Background/purpose: Behçet’s disease (BD) is a chronic systemic vasculitis charac-
terized by recurrent oral and genital ulcers, skin lesions, and uveitis. The purpose of this study
was to analyze the scientometric characteristics and research trends of BD.
Materials and methods: All the articles on BD were comprehensively retrieved from the Scopus
database. Regional comparison (Turkey versus outside of Turkey) and chronological comparison
(before 2010 versus after 2010) were performed.
Results: Among the 7023 articles on BD, Turkey was the country publishing most articles (2012
articles). In Turkey, questionnaire, quality of life, depression, and scoring system were distinc-
tive keywords. In outside of Turkey, allele, gene expression, cytokine, interleukin 6, tumor ne-
crosis factor-alpha, and phenotype were distinctive keywords. The trend of diagnostics mainly
angiography before 2010 has changed to computed tomographic angiography, echocardiogra-
phy, and optical coherence tomography. The trend of biology research has changed to research
on metabolism, gene expression, allele, biomarkers, and genetic susceptibility after 2010. The
trend of drug aspects mainly oral drug administration before 2010 has changed to drug with-
drawal, drug dose reduction, drug safety, drug megadose, adalimumab, thalidomide, and sal-
azosulfapyridine after 2010.
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Conclusion: This scientometric study elucidated the current scenario and research trends of
BD, and would help in improving in reciprocal collaboration and communication for investiga-
tions on this disease.
ª 2025 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
Introduction

Behçet’s disease (BD), which was first identified by the
Turkish dermatologist Hulusi Behçet, is a chronic systemic
inflammatory disorder of unknown etiology.1 This disorder
has been increasingly recognized as a syndrome due to a
broad spectrum of signs and symptoms, most commonly
recurrent oral and genital ulcers, skin lesions, and uveitis.
This multisystem disease can affect various organs,
including the skin, eyes, joints, gastrointestinal tract, and
central nervous system.2 The global pooled prevalence of
BD is 10.3 (95 % confidence interval, 6.1e17.7) per 100,000
population with high geographical variability. BD mainly
occurs in regions along the ancient Silk Road, and Turkey
has the highest prevalence with 420 cases per 100,000
persons.2,3 Diagnosis of BD is primarily clinical due to the
lack of a definitive diagnostic test, and management in-
volves a multidisciplinary approach to control inflammation
and manage symptoms.

Despite progress in understanding its clinical character-
istics and management approaches, gaps remain in its
pathogenesis and treatment challenge clinical practice,
making BD a complex disorder associated with an increased
risk of morbidity.3,4 Since its first description, an increasing
body of clinical and translational studies on BD has been
published. Scientometric/bibliometric analysis is a useful
tool that utilizes citation and literature data to measure
scientific output and research trend of a specific research
field.5e7 Although some scientometric/bibliometric ana-
lyses for BD have been available,8e13 little has been con-
ducted to examine research trends with emphasis on the
analysis of the keywords that can reflect research di-
rections and topics of concern. Therefore, the purpose of
this study was to analyze the scientometric characteristics
and research trends of BD, highlighting the regional and
chronological comparison of the keywords.
Materials and methods

As per the methodology described previously,5e7 all the
articles on BD in the Scopus database were retrieved on 26
Oct 2024. We used medical subject terms “Behcet” in the
Title in literature search, without restriction to year of
publication. The name of the relevant countries was
selected in the filter of Country/Region, and only English
literature was included because it is an international
knowledge-exchange language. The scientometric charac-
teristics of all the eligible articles were recorded for the
following information: title, keyword, citation count, pub-
lication year, journal of publication, authorship, affiliation,
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and country/region of origin. Data search and extraction
were performed independently by two investigators, and
any discrepancy of results was resolved in a consensus
symposium. The years of publication were divided into
before 2010 and 2010e2024, so that the number of articles
can be to some extent compared in the analysis of research
trends. Microsoft Office Excel 365 was used for index model
building, and the Bibliometrix Biblioshiny R-package soft-
ware was used for bibliometric statistics. In this descriptive
study, variables were presented as numbers and percent-
ages. No comparisons were made, and thus no P-values
were set.

Results

Citation characteristics of all the articles on BD

With the search strategy algorithm, a total of 7023 articles
on BD were retrieved in the Scopus database. As presented
in Fig. 1A, Turkey (n Z 2012) was the country publishing
most articles on BD, followed by Japan (n Z 964) and China
(n Z 541). The countries of origin of the articles were
divided into Turkey (2012 articles) and outside of Turkey
(5011 articles). The total citation count (after removal of
self-citations) was 52,737 (47,455) and the h index was 95
(89) for the articles from Turkey, and the total count (after
removal of self-citations) was 108,739 (100,833) and the h
index was 119 (113) for the articles from outside of Turkey.
To further concretize the trends of scientific output, we
assessed the annual number of the articles (Fig. 1B) and
annual accumulated citations of the articles (Fig. 1C) dur-
ing 2010e2023. The annual number of articles stably raised
from 175 to 247 during 2010e2023, and the accumulated
citations of the articles spirally increased from 6141 to 9799
during this period. The cloud graphs of journal names,
contributing authors, institutions of origin of the articles on
BD from Turkey and outside of Turkey are shown in Fig. 2.
The journals, contributing authors, and institutions with
largest number of papers (rank, 1e10) are presented in
Supplementary Table S1.

Research characteristics of articles on BD from
Turkey versus outside of Turkey

Based on the frequency of keywords in all included articles
on BD, the keywords were automatically recognized in the
order of highest to lowest frequency in the database. The
cloud graph of the main keywords retrieved in the articles
on BD is shown in Fig. 3A. The same common keywords in
Turkey and outside of Turkey were mouth ulcer, uveitis,
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Figure 1 Citation characteristics of the articles on Behcet’s disease. (A) The numbers of the articles from the main countries
with over 100 articles. (B) The annual number of the articles during 2010e2023. (D) The accumulated citations of the articles during
2010e2023.
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genital ulcer, vasculitis, thrombosis, erythema nodosum,
arthritis, complication, neurologic disease, immunosup-
pressive agent, colchicine, azathioprine, prednisolone,
prednisone, corticosteroid, cyclophosphamide, infliximab,
inflammation, immunology, pathology, genotype, HLA B51
antigen, and genetics. We highlight the analysis of
1269
distinctive research keywords (Fig. 3B). In Turkey, clinical
symptoms such as pulmonary artery aneurysm, thrombo-
phlebitis, hemoptysis, and dyspnea were distinctive key-
words. Diagnostic aspects of sensitivity & specificity,
fluorescence angiography, optical coherence tomography,
neurologic examination, and anamnesis were distinctive



Figure 2 Cloud graphs of journal of publication, contributing authors, and institutions of origin regarding Behcet’s disease
research in (A) Turkey and (B) out of Turkey. The font size indicates the number of papers; a larger size means more papers in the
cloud graphs.

Figure 3 Research characteristics of the articles on Behcet’s disease. Cloud graphs of (A) all the keywords, (B) distinctive
keywords of articles from Turkey and outside of Turkey, and (C) distinctive keywords of articles published before 2010 and after
2010.
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keywords. Prospective studies, cross-sectional study, cor-
relation analysis, interferon alpha, questionnaire, quality
of life, depression, and scoring system also distinctive
keywords in Turkey. In outside of Turkey, clinical symptoms
such as retina vasculitis, abdominal pain, false aneurysm,
folliculitis, and iridocyclitis were distinctive keywords.
Experimental aspects of allele, interleukin 6, tumor ne-
crosis factor-alpha, interferon gamma, cytokine, gene
expression, phenotype, and flow cytometry were distinc-
tive keywords. Studies on computed tomographic angiog-
raphy, colonoscopy, drug dose reduction, thalidomide,
1270
salazosulfapyridine, and chlorambucil were more common
in outside of Turkey.
Research trends of articles on BD before 2010
versus after 2010

The years of publication were divided into before 2010
(3563 articles) and after 2010 (3460 articles). There have
always been the same common keywords such as uveitis,
mouth ulcer, genital ulcer, vasculitis, complication,
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colchicine, prednisolone, azathioprine, corticosteroid,
cyclophosphamide, cyclosporin A, immunosuppressive
agent, drug efficacy, immunology, pathology, genetics,
genotype, HLA B51 antigen, and single nucleotide poly-
morphism. The more common keywords in different years
can basically reflect research trends (Fig. 3C). Before 2010,
research on etiology, thrombophlebitis, hemoptysis, pe-
ripheral vascular system, cytokine, visual system, anam-
nesis, central nervous system, brain, angiography,
immunoglobulin G, oral drug administration, chlorambucil,
and school child were more frequent keywords. After 2010,
diagnostic aspects of diagnostic imaging, computed tomo-
graphic angiography, echocardiography, fluorescence angi-
ography, optical coherence tomography, and sensitivity &
specificity were distinctive keywords. Biology research on
metabolism, gene expression, allele, interleukin 6, inter-
leukin 17, peripheral blood mononuclear cell, biomarkers,
biological marker, and genetic susceptibility were distinc-
tive keywords. Drug research on drug withdrawal, drug dose
reduction, drug safety, drug megadose, adalimumab,
thalidomide, salazosulfapyridine, treatment duration and
response were more common. The aspects of cohort anal-
ysis, cross-sectional study, abdominal pain, dyspnea, iri-
docyclitis, and folliculitis were also more frequent
keywords after 2010.
Discussion

This scientometric study attempted to analyze the char-
acteristics and research trends of all the publications on BD
since 1941 retrieved from the Scopus database. The previ-
ous scientometric/bibliometric studies analyzed the publi-
cations on BD limited a period retrieved from Web of
Science or PubMed database.8e13 For instance, Shahram
et al. analyzed the publications on BD during 1990e2010;8

S‚enel et al. analyzed the publications on BD during
1980e2014;9 Kocyigit and Akyol analyzed the publications
on BD during 2010e2019;10 El Masri et al. analyzed the
publications on BD during 2005e2019 from Arab countries.13

The advantage of the Scopus database can automatically
exclude self-citing, and provide about 20 % more coverage
than Web of Science.14 We found that self-citing rate
(10.0 %) of Turkish authors was slightly higher than that
(7.3 %) of the authors from out of Turkey. It is plausible to
speculate that Turkish authors have a tendency to cite local
articles instead of international articles. Moreover, there
was not analysis of the keywords in previous scientometric/
bibliometric studies. Turkey accounted for over one-fourth
(28.6 %) of the total number of articles on BD, mainly
because it has the highest prevalence of this disease.
Therefore, the strength of this scientometric study was to
perform the regional comparison (Turkey versus outside of
Turkey) and chronological comparison (before 2010 versus
after 2010) based on all the articles on BD.

The research keywords can reflect the directions and
concerned topics of research. According to the frequency
of the keywords in the articles on BD, Turkish scholars could
focus on the symptoms of pulmonary artery aneurysm,
thrombophlebitis, hemoptysis, and dyspnea. Whereas the
scholars from outside of Turkey could focus on the
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symptoms of retina vasculitis, abdominal pain, false aneu-
rysm, folliculitis, and iridocyclitis. Turkish scholars could
pay more attention to quality of life of BD patients,
because questionnaire, quality of life, depression, and
scoring system were their main keywords. While the other
scholars could perform more experiment aspects to
research biology of this disease, because allele, gene
expression, cytokine, interleukin 6, tumor necrosis factor-
alpha, and phenotype were their main keywords. On the
other side, the more common keywords in different years
can basically reflect research trends. The trend of di-
agnostics mainly angiography before 2010 has changed to
computed tomographic angiography, echocardiography,
and optical coherence tomography. The trend of biology
research has changed to research on metabolism, gene
expression, allele, biomarkers, and genetic susceptibility
after 2010. The trend of drug aspects mainly oral drug
administration before 2010 has changed to drug with-
drawal, drug dose reduction, drug safety, drug megadose,
adalimumab, thalidomide, and salazosulfapyridine after
2010.

In summary, this scientometric study on BD elucidated
the current scenario and research trends in the field of this
disease. Finding the scientometrics would elucidate the
comprehensive identification and recognition of the
important research topics concerned, and help in improving
in reciprocal collaboration and communication for in-
vestigations on this disease.
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