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INTRODUCTION
Cyclooxygenase (COX) inhibitors help manage pain, 

inflammation, and fever by inhibiting the cyclooxygenases 
(COX-1 and COX-2), which are involved in prostaglandin 
formation [1]. These enzymes convert arachidonic acid into 
prostaglandins, which play significant roles in inflammation, 
pain, and fever. COX-1 is expressed constitutively in most 
tissues and controls normal cellular activities such as gastric 
mucosal lining maintenance and platelet aggregation [2,3]. In 
contrast, COX-2 is activated during inflammatory processes 
[4]. Because prostaglandins are important mediators of 
inflammation and pain, COX inhibitors are critical in the 

treatment of a variety of inflammatory disorders [5,6]. Recent 
research has identified selective inhibition of COX-2 lowers 
the gastrointestinal adverse effects frequently seen with non-
selective COX inhibitors that inhibit both COX-1 and COX-2 
[7]. 

Beyond pain and inflammation, COX inhibitors have 
received interest in their involvement in cancer prevention and 
treatment. COX-2 overexpression has been associated with 
carcinogenesis in several malignancies, including colorectal, 
breast, liver, and lung cancer [8,9]. Several studies and clinical 
trials have shown that inhibiting COX-2 reduces tumor 
development and improves patient outcomes [8]. Furthermore, 
continuing research indicates that COX-2 inhibitors may 
improve the efficacy of chemotherapy, making them a 
promising adjuvant therapy in cancer treatment [10]. However, 
the potential cardiovascular hazards of long-term COX-2 
suppression demand thorough patient monitoring and risk-
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ABSTRACT
Cyclooxygenase (COX) inhibitors are an important aspect of pain and inflammation therapy. This study provides 
a comprehensive bibliometric analysis of COX inhibitor research in order to identify key patterns, themes, 
emerging topics, authors, journals, and worldwide collaboration networks. The Scopus database was used to 
search for research on COX inhibitors from inception to 2024. The study themes, co-authorship networks, 
citation patterns, and publication growth were analyzed using R bibliometric tools such as Bibliometrix and 
VOSviewer. The findings show a 17.82% rate of international collaboration among the 3,400 publications 
examined, which came from 1,219 journals and were produced by 13,993 authors. The annual growth in 
research production was 4.15 percent. Celecoxib and molecular docking were frequently referenced, and the 
research was primarily concerned with inflammation, cancer prevention, and COX-2 inhibition. The evolution 
of trend topics can be summarized as follows: from early 2000s foundational pharmacological investigations 
to mid-2000s selective COX-2 inhibitors with reduced side effects. Computational techniques like molecular 
docking, 3D-QSAR, and statistical approaches have lately gained popularity for optimizing drug discovery. 
COX inhibitor research is expected to focus on using AI-driven drug discovery to develop more selective and 
less hazardous drugs. 
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MATERIALS AND METHODS

Data source and search strategy

The data used in this bibliometric analysis were 
retrieved from Scopus, an extensive and highly regarded 
database of academic articles. Starting on August 15th, 2024, 
all relevant research for COX inhibitors was located using 
the search thread (Fig. 1). Article titles were combed through 
using a search approach that targeted specific keywords and 
the following search strings “(TITLE(((cyclooxygenase 
OR cox) AND (inhibitor OR inhibitors OR drugs))) 
AND (EXCLUDE (PREFNAMEAUID, “Undefined”)) 
AND (LIMIT-TO ( DOCTYPE, “ar”)) AND (EXCLUDE 

benefit analysis [11,12]. Aspirin, a nonselective COX inhibitor, 
is also used in low doses for its antiplatelet effects, which reduce 
the incidence of cardiovascular events including heart attacks 
and strokes by inhibiting COX-1-mediated thromboxane A2 
production [13].

This study seeks to evaluate the current scientific 
output of the COX inhibitors, comprising an overview of 
important metrics, research areas, authorship patterns, and 
the structure of cooperation in this area of study. Emphasis 
on the history of research into COX inhibitors, its use in 
inflammatory diseases, cancer, and molecular modeling, while 
also interest into nascent areas of research and gaps in the 
existing literature.

Figure 1. PRISMA flowchart for the bibliometric analysis of cyclooxygenase inhibitors.
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(AFFILCOUNTRY, “Undefined”)) AND (LIMIT-TO 
(LANGUAGE, “English”))).”

Inclusion and exclusion criteria
All publications selected for inclusion in the study 

had to be indexed in Scopus. To ensure uniformity, only 
English-language articles were used to draw findings. Because 
the study did not limit the time period, patterns throughout 
time could be thoroughly examined. Errata and non-research 
articles, such as reviews, editorials, and letters, were 
excluded, as they do not contribute original data or findings. 
Publications in languages other than English were removed 
to ensure uniformity and accessibility of data interpretation. 
Additionally, entries lacking critical metadata, such as author 

Figure 3. Annual scientific production of cyclooxygenase inhibitors research. 
The graph tracks the number of articles published each year along the Y-axis, 
while the X-axis represents the years, ranging from around 2000 to 2024.

Figure 4. Authors’ local impact by H-Index in the field of cyclooxygenase inhibitors research. The Y-axis lists the authors, while the X-axis measures their H-index.

Figure 2. A Bibliometrix platform of the key bibliometric indicators for research on cyclooxygenase inhibitors from 2000 to 2024. 
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report. Duplicates were checked and removed and articles 
missing details were excluded.

Bibliometric analysis
Bibliometric analysis was conducted as previously 

described [14–16]. The study was carried out by VOSviewer 
using “version 1.6.18” and the Bibliometrix package in R 
Studio “version 3.1.4.” VosViewer software was employed 

names, affiliations, or country of origin, were excluded to 
maintain the accuracy of bibliometric analyses. Through these 
criteria, the dataset was refined from an initial 5,837 records 
to 3,400 records.

Data cleaning and preprocessing
After data was exported from Scopus, the file was 

checked and cleaned using the Bibliometrix package data 

Figure 5. The trend of average citations received by articles on cyclooxygenase (COX) inhibitors research from around 2000 to 2024. The Y-axis 
represents the average number of citations per article, while the X-axis shows the years.

Figure 6. “Core Sources by Bradford’s Law” demonstrates the distribution of articles across various journals in the field of COX inhibitors research.
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RESULTS

Search strategy and results
Figure 1 depicts the processes followed to 

conduct a bibliometric analysis of COX inhibitors. The 
Scopus database was queried for the analysis, with 

to generate the maps of the co-occurrence of keywords while 
the software R Bibliometrix packages generated the annual 
scientific output, publication growth rates, citation impacts, 
emerging themes, and thematic map of the data [17,18]. The 
key output comprised documents, authors, countries, keywords, 
maps, and collaboration metrics.

Figure 7. Country Collaboration Map of research on COX inhibitors. The lines connect countries that are engaged in co-authored research, with the intensity of 
the color reflecting the frequency and strength of these collaborations.

Figure 8. The Country Scientific Production map of the global distribution of scientific research output on cyclooxygenase inhibitors. 
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Following a rigorous screening process, records that 
did not meet the inclusion criteria were excluded. These included 
non-research articles (1,471), publications in languages other 
than English (375), and entries lacking sufficient metadata 
such as author, affiliation, or country information (591). 

search parameters limited to titles and no time limits. The 
extraction method was completed on August 15, 2024, 
with carefully selected keywords and search strings that 
thoroughly covered the issue. In the beginning, this search 
yielded 5,837 documents.

Figure 9. The most globally cited documents graph of the top research papers in the field of cyclooxygenase inhibitors. The Y-axis lists the documents by author, 
year, and journal, while the X-axis represents the number of citations. 

Figure 10. The most relevant authors graph of the leading contributors in COX inhibitors research. The Y-axis lists the authors, while the X-axis represents the 
number of documents produced by each.
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Datasets characteristics
The bibliometric analysis of cyclooxygenase 

inhibitors over the past two decades from 2000 to 2024 reveals 

This refinement resulted in 3,400 records deemed suitable 
for analysis, all of which were subsequently included in the 
bibliometric analysis.

Figure 11. The corresponding author’s countries graph of the number of documents published by corresponding authors from various countries in the field 
of COX inhibitors research. The Y-axis lists the countries, while the X-axis shows the number of documents. SCP: Single Country Publications and MCP: 
Multiple Country Publications, with SCPs represented in teal and MCPs in red.

Figure 12. The most relevant sources graph of the top journals and sources that have published the highest number of documents on COX inhibitors research. The 
Y-axis lists the sources, while the X-axis shows the number of documents contributed by each source.
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Annual scientific production
The annual scientific production of research on COX 

inhibitors has shown a dynamic pattern. In the early 2000s, 
research in this field skyrocketed (Fig. 3). The number of 
research published peaked around the mid-2000s. However, this 
peak is followed by a slow fall through 2017. This pattern has 
been steady over decades, with minor swings. In recent years, 
research production has remained stable, albeit at a lower level.

Author’s impact
Figure 4 shows that KNAUS EE is the most active 

researcher in this discipline, with an impressive H-index of 

several important trends and insights (Fig. 2). The analysis 
spans 24 years with 1219 sources. The research output is 
notable, with 3,400 documents published. The number of 
authors involved is impressive, with 13,993 contributors 
in total. However, only 104 of these documents are single-
authored. This collaboration is further reflected in the 17.82% 
international co-authorship rate. One particularly notable 
aspect is the annual growth rate of 4.15%. There was an average 
of 5.76 co-authors per document. In terms of keywords, there 
are 5,640 distinct author’s keywords. The document’s average 
age is 13.7 years. Finally, the average citation per document 
receives an impressive 34.96 citations.

Figure 13. Thematic map and trend topics. A) Thematic map related to cyclooxygenase inhibitors divided into four quadrants 
based on their development degree (density) and relevance degree (centrality). B) The trend Topics graph of the evolution of 
key terms over time in COX inhibitors research. The Y-axis lists the terms, while the X-axis shows the years, starting from 2001 
through 2024. The size of the bubbles represents the term frequency, with larger bubbles indicating higher usage.
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Letters, European Journal of Medicinal Chemistry, European 
Journal of Pharmacology, Bioorganic Chemistry, and Journal 
of Medicinal Chemistry are key sources. Beyond these 
core journals, the number of articles drops down, reflecting 
Bradford’s Law’s principle that a small number of journals will 
account for the bulk of the research output, while many other 
journals will contribute far fewer articles. 

Country collaboration map
In Figure 7, the United States emerges as a major 

research hub, with strong ties to Europe, Asia, and Australia. 
European countries, such as the UK, Germany, France, and 
Italy play major roles, with extensive collaboration networks 
both within Europe and with North America. Australia is 
also well-connected, collaborating with the United States 
and Europe. Japan, China, and India represent Asia’s active 
participation. Although African countries are less visible, they 
continue to participate with links with European and Asian 
countries and the USA. 

24. ZARGHI A follows closely with an H-index of 19, while 
MARNETT LJ and RAO PNP have H-indexes of 17. Other 
notable contributions are KULKARNI SK and LI W with 
H-indices of 16.

Average article citations per year
Figure 5 demonstrates a considerable shift in the average 

annual citation count for COX inhibitor research over the last 20 
years. With an average of more than four citations per publication, 
the research was well-known in the early 2000s. However, 
citations began to decline rapidly in 2001, and by the mid-2000s, 
the average number of citations per article had decreased to 
roughly two. The citation rate fluctuated minimally between 2005 
and 2015. There was a modest recovery from 2017 and 2020. 
However, the citation rate fell dramatically again after 2020. 

Core sources by Bradford’s law
Figure 6 reveals journals such as Bioorganic and 

Medicinal Chemistry, Bioorganic and Medicinal Chemistry 

Figure 14. The keywords patterns. A) The word cloud of the most frequently occurring terms in COX inhibitors 
research. Larger words indicate higher frequency and importance within the field. B) Keyword co-occurrence overlay 
network of cyclooxygenase inhibitors over the years. 
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et al. [24] (Nat Commun) [24], have earned 1003 and 977 
citations, respectively. 

Most relevant authors
ZARGHI A is the most prolific author, with 45 

publications (Fig. 10). KNAUS EE closely tracks 37 articles. 
Other prominent authors are LI J and ZHANG Y, who have 32 
and 28 publications, respectively. Furthermore, LI W, RAO 
PNP, and WANG Y have each submitted over 20 documents. 
KUMAR A, MARNETT LJ, and KULKARNI SK, all of 
whom have roughly 19–20 publications.

Corresponding authors’ countries
The United States tops the field in terms of 

document count, with the vast majority of them being single-
country publications (SCPs) (Fig. 11). India and China are 
close behind, with large output primarily made up of SCPs. 
Countries like Japan, Egypt, and Canada make considerable 
contributions, with Egypt having a disproportionate amount 
of SCPs. 

Country scientific production
The United States in Figure 8 shows its top 

contribution, depicted by the darkest shade of blue. China 
also plays an essential role, with a large amount of research 
activity. European countries, particularly Germany and Italy, 
make important contributions, albeit to a smaller extent than the 
United States and China. Asia also receives major contributions 
from India and Japan. Meanwhile, countries in Africa and South 
America use lighter blues, reflecting lower levels of research 
productivity in this field with Egypt being the most prominent 
contributor. 

Most globally cited documents
Figure 9 shows that the most influential paper is 

Chandrasekharan NV, 2002 (PNAS), with 1740 citations [19]. 
Mukherjee et al. [20] (JAMA) follow closely behind with 
1718 citations. Other highly cited publications are Catella-
Lawson et al. [21] (New England Journal of Medicine), with 
1349 citations, and Serhan et al. [22] (J Exp Med), with 1012 
citations. These papers, along with others such as Nussmeier et 
al. [23] (New England Journal of Medicine) [23] and Bhardwaj 

Figure 15. Three field plots. A) The three-field plot linking countries (AU_CO), cited authors (CR_SO), and keywords (DE) 
in the research on cyclooxygenase inhibitors. B) Three-field plot visualizes the connections between contributing countries 
(AU_CO), major journals (SO), and relevant keywords (DE) in the field of cyclooxygenase inhibitors.
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Trend topics
The timeline of research on COX inhibitors reveals 

clear shifts in focus over the years, starting with foundational 
studies in pharmacology and moving toward more complex 
molecular and computational methods (Fig. 13B). In the early 
2000s, terms like nonsteroidal anti-inflammatory agents, 
prostaglandin synthase, cyclooxygenase inhibitors, and 
controlled clinical trials were prevalent. Between 2005 and 
2010, the focus shifted to selective COX-2 inhibitors, with 
terms like celecoxib, rofecoxib, and COX-2 inhibitors becoming 
more prominent. From 2020 to 2023, terms like drug therapy, 
principal component analysis, and IC50 suggest a continuing 
emphasis on computational tools and statistical methods in 
COX inhibitor research.

Word cloud
The largest terms, such as cyclooxygenase, 

cyclooxygenase-2, and COX-2 appeared clearly in Figure 
14A. The term celecoxib, a well-studied COX-2 inhibitor, also 
comes up. Terms such as inflammation, anti-inflammatory, 
and NSAIDs are documented. Furthermore, phrases such as 
molecular docking, apoptosis, and prostaglandins are present. 

Keywords overlay
The overlay visualization of keywords related to 

cyclooxygenase inhibitors highlights the progression of research 
topics from 2006 to 2014 (Fig. 14B). Central terms like COX-
2, COX-2 inhibitors, and anti-inflammatory remain key areas 
of focus throughout the timeline, as indicated by their green 
color. More recent studies, represented by yellow shades, focus 
on topics such as docking and structure-activity relationships, 
showing a shift towards molecular modeling, 3D-QSAR, and 
drug design. Earlier research, in blue, focused on areas like 
prostaglandins, COX-2 inhibitors, and selective inhibitors. 

Three-field plot
Figure 15A shows that on the left side, countries 

like the USA, Japan, India, and China are shown as major 
contributors to the research field. The middle column lists 
highly contributing authors such as Vane J.R., Smith W.L., 
and Tsuji M. The right side displays keywords like COX-2, 
celecoxib, inflammation, and apoptosis. The lines connecting 
these fields illustrate the relationships between countries, 
influential authors, and key research areas. For example, the 
USA shows a strong connection to influential authors and core 
topics like COX-2 inhibitors and anti-inflammatory research. 
Similarly, Japan and other countries contribute to significant 
research topics.

Figure 15B shows countries like the USA, Germany, 
Italy, and Japan emerge as the leading contributors, with their 
research being published in major journals such as Bioorganic 
and Medicinal Chemistry Letters, the European Journal of 
Medicinal Chemistry, and the Journal of Medicinal Chemistry. 
These journals are strongly linked to central research topics like 
COX-2, celecoxib, cyclooxygenase-2, and anti-inflammatory 
mechanisms, which are pivotal in the study of cyclooxygenase 
inhibitors.

Most relevant sources
In Figure 12, the Bioorganic and Medicinal Chemistry 

Letters is the most prolific journal, with 101 publications. 
Bioorganic and Medicinal Chemistry is constantly monitored, 
with 71 publications. The European Journal of Medicinal 
Chemistry and the European Journal of Pharmacology have 
each contributed 59 documents. Other noteworthy sources are 
Bioorganic Chemistry (49 publications) and Journal of Medicinal 
Chemistry (44 publications). Journals such as Molecules, 
Cancer Research, and Medicinal Chemistry Research also play 
an important role, contributing 28–29 documents. 

Most relevant keywords
COX-2 is the most frequently used keyword, with 

345 occurrences. Celecoxib, a well-studied COX-2 inhibitor, 
has 268 occurrences. Other keywords, such as cyclooxygenase 
and cyclooxygenase-2, appear 261 and 251 times, respectively. 
Keywords such as COX-2 inhibitors and COX-2 inhibitor 
stress the importance of this enzyme inhibition, whilst broader 
terms such as inflammation (164 occurrences) and NSAIDs 
(151 occurrences). On the other hand, certain words, such as 
anti-inflammatory and molecular docking were also commonly 
used. 

Sources local impact by H-index
The Bioorganic and Medicinal Chemistry Letters has 

the highest H-index at 38. Bioorganic and Medicinal Chemistry 
is a close second, with an H-index of 37, followed by Journal of 
Medicinal Chemistry at 35. The European Journal of Medicinal 
Chemistry and Cancer Research, both with H-indices of 30 and 
26. Other noteworthy publications are the European Journal 
of Pharmacology (H-index of 25) and Bioorganic Chemistry 
(H-index of 22). 

Thematic map
Research on COX inhibitors has evolved into distinct 

thematic areas that reflect both the current state of development 
and their relevance to the broader scientific field (Fig. 13A). 
In the niche themes, we find topics such as cox inhibition, 
epilepsy, and benzodiazepine. These are well-developed areas 
but remain relatively isolated from the core of COX inhibitor 
research. Their presence indicates that specific neurological 
aspects, such as how COX inhibition relates to epilepsy and 
the role of microglia (the immune cells in the brain), are being 
explored but remain specialized.

The motor themes quadrant includes central and well-
developed topics that are driving the field forward. Osteoarthritis, 
pharmacokinetics, and selective COX-2 inhibitors dominate 
this space. Basic themes, located in the lower right quadrant, 
represent foundational aspects of COX inhibitor research. 
Themes such as COX-2, celecoxib, cyclooxygenase, and anti-
inflammatory dominate this space. Emerging or decreasing 
themes, such as immunotherapy, indicate fields of research 
that are underdeveloped or losing prominence. Central themes 
comprised neuropathic pain and eicosanoids. These topics are 
relevant to the field but not fully developed in terms of their 
depth of study. 
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research landscape and identifies new themes in literature and 
gaps with respect to existing literature, hence, strengthening 
this work with regard to the next steps in the research.

Although the main goal of this paper was to investigate 
the scientific landscape of COX inhibitor research, clinical 
milestones shown in citation patterns emphasize the practical 
influence of this domain. The increase and fall in publications 
on selective COX-2 inhibitors, for instance, mirror worries 
about cardiovascular safety and draw attention to how clinical 
changes influence research paths. The regular use of words like 
cancer prevention and aspirin in trend studies further shows 
the translational value of COX inhibitors in cardiology and 
oncology.

However, it is vital to note the study’s limitations. 
The analysis is based on data from the Scopus database, which 
may leave out major research indexed in other databases. 
Furthermore, the study’s concentration on quantitative 
data may mask qualitative aspects of research, such as the 
therapeutic or societal implications of certain findings. Despite 
bibliometric analysis offers useful quantitative insights into 
publication patterns, authorship trends, research impact, and 
citation metrics, it naturally lacks the capacity to evaluate 
the qualitative aspects of scientific contributions. High 
citation totals, for example, may not always imply therapeutic 
relevance, commercialization, or innovative success. 
Furthermore, bibliometric measures can ignore contextual 
elements such as policy influence, patient outcomes, or the 
application of findings in actual environments. When analyzing 
the findings, we should take these restrictions into account 
since they emphasize the need to augment bibliometric studies 
with qualitative evaluations for a more complete knowledge 
of research influence. 

The study on COX inhibitors identifies some research 
gaps that present opportunities for future investigation. One 
notable gap is the need for additional research into the long-term 
effects and safety profiles of COX-2 inhibitors, particularly in 
terms of cardiovascular risk and gastrointestinal side effects. 
While many studies have focused on short-term outcomes, long-
term evidence is scarce. Furthermore, studies on selective COX-
2 inhibitors for certain ailments, such as cancer and neurological 
diseases, are still in their early phases. There is also a dearth 
of understanding of the molecular mechanisms underpinning 
COX-1 and COX-2 inhibition, as well as their diverse effects 
on different tissues, which could lead to the development of 
more targeted treatments with fewer side effects. 

CONCLUSION
COX inhibitors were the focus of the research output 

around the year 2000, but lately, that rate of publications has 
considerably decreased. On the other hand, the work on COX 
inhibitors keeps being relevant due to continuous optimization by 
computational tools. The recent advancements in computational 
methods as well as the new molecular docking techniques and 
the personalized medicine have made it more appealing for 
researchers. This study offers a comprehensive bibliometric 
analysis of COX inhibitor research, highlighting important 
publication patterns, cooperative networks, and classical and 

DISCUSSION
The publication trends of COX inhibitor research 

exhibit a biphasic pattern, with a peak in the mid-2000s driven 
by interest in COX-2 inhibitors. Notably, the bibliometric 
trends revealed a decline in COX-2-related publications 
following the mid-2000s, coinciding with heightened concerns 
over the cardiovascular risks of selective COX-2 inhibitors like 
celecoxib. This shift reflects how safety controversies have 
influenced research directions, with several highly cited studies 
from that period focusing on adverse effects and regulatory 
responses.

The field of COX inhibitors benefited from several key 
scientific advancements. Our knowledge of the mechanisms 
behind the management of pain and fever was greatly enhanced 
by the discovery of COX-3, a cyclooxygenase variation that 
is targeted by acetaminophen and related medicines [19]. 
Another significant milestone has been the cardiovascular 
risks associated with selective COX-2 inhibitors [20]. Another 
milestone was the relationship between COX inhibitors and 
aspirin’s antiplatelet effects [21]. The discovery of novel 
lipid-derived mediators with anti-inflammatory properties 
generated via COX-2 pathways was also a new therapeutic 
approach [22]. Additionally, the complications associated with 
COX-2 inhibitors in postoperative cardiac patients have been 
thoroughly explored [23]. An analysis of the top five most cited 
papers revealed that all originated from research teams based in 
the United States, highlighting the influential role of geographic 
origin and strong research infrastructure in shaping citation 
impact. 

Recent studies have used a range of sophisticated 
artificial intelligence models—including four supervised 
machine learning algorithms, including support vector machine, 
random forest, deep neural networks, and eXtreme Gradient 
Boosting, as well as ensemble learning—to accurately forecast 
COX-2 and microsomal prostaglandin E2 synthase inhibitory 
activity as well as to facilitate cascade virtual screening of large 
molecular libraries [25]. Furthermore, strong classifiers for 
drug-likeness assessment have come from methods including 
QSAR modeling and deep learning [26]. While compound 
screening from Tinospora cordifolia using machine learning 
combined with molecular docking and dynamic simulations 
emphasizes the practical use of artificial intelligence in finding 
dual COX-1/2 inhibitors [27], hybrid deep learning systems like 
UNet and enhanced Laguerre neural networks have also been 
used to find COX-2 suppression in cancer environments [28]. 
These developments show the rising integration of artificial 
intelligence in rational anti-inflammatory drug creation, which 
is becoming clearer in the new keywords and topics exposed by 
our bibliometric study.

The strengths of this work include an extensive 
bibliometric study regarding COX inhibitors. The application 
of advanced analytical programs VOSviewer and Bibliometrix 
enables a complete analysis of publication trends, major issues 
in research, and the most important contributors and journals 
in the domain. The analysis also covers the co-authorship 
relationships by countries and institutions. It encompasses 
a vast Scopus dataset, which enhances understanding of the 
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emerging scientific trends. While the study could be further 
enriched by a deeper exploration of AI methodologies, clinical 
implications, and the inherent limitations of bibliometric 
analysis, it nonetheless offers important insights. 
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