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ABSTRACT
Aims: Mesenchymal stem cells (MSCs) are multipotent stromal cells that are differentiated due to their differentiation potential 
and immunomodulatory activities, which is highly relevant to regenerative medicine and hematological therapies. MSCs 
remain one of the most actively pursued research areas in bioengineering, however, their bibliometric structure in the context 
of hematology is MSCs has not been thoroughly investigated. In this particular case, we set out to assess MSCs in the field of 
hematology by evaluating scientific output, its thematic evolution, as well as patterns of global collaboration using bibliometric 
techniques.
Methods: With the keyword “MSCs” in the title and restricted to the “hematology” category, a total of 1.656 publications from the 
years 2005 to 2024 were retrieved using Web of Science Core Collection. The data was analyzed using VOSviewer (v1.6.11) and 
SPSS (v25.0). Trends in annual publication activities, journal output per publication, citation rates of the most cited works, co-
authored keyword networks, institutional and author cooperation networks, and and citation activity by country was examined. 
Results: As noted, there was a significant increase in the publication rate from 2011-2015, followed by a decrease after this 
period. Over 65% of publications were contributed by two journals–Stem Cells and Development and Stem Cells. Studies that 
received the most citations concentrated on the immunomodulatory mechanisms of MSCs and the specific properties of tissues. 
University of Genoa claimed the highest citation count per article, whereas Chinese higher education institutions published 
the most on the topic. Core themes such as ‘differentiation,’ ‘bone marrow,’ ‘transplantation,’ and ‘exosomes’ emerged from the 
analysis on keyword clustering. The most noteworthy research backbone on the topic was developed collaboratively between the 
US and China, who both possessed strong global network intercontinental links.
Conclusion: Research on MSCs in the context of hematology showcases mature thematic development, intensive institutional 
collaboration, and regional collaboration clustering. The area of MSCs in hematology indicates foundational research exhaustion, 
but an expanding focus on exosomes and therapies that do not involve cells signals prospective, shift aimed at clinical. The 
work can strategically direct funding, policy, and interdisciplinary collaboration MSCs in policymaking guidance MSCs in 
hematology applications mean interdisciplinary MSCs guide policy.
Keywords: Mesenchymal stem cells, hematology, bibliometric analysis, scientific collaboration

INTRODUCTION
Mesenchymal stem cells (MSCs) are multipotent stromal 
cells capable of differentiating into a variety of mesodermal 
lineages, including osteoblasts, chondrocytes, and adipocytes. 
Originally identified in the bone marrow, MSCs have since 
been isolated from numerous tissues such as adipose tissue, 
umbilical cord, placenta, and dental pulp.1,2 In addition 
to their differentiation capacity, MSCs possess notable 
immunomodulatory and anti-inflammatory properties, 
exerting effects through paracrine signaling, cytokine 
secretion, and cell–cell interactions. These characteristics have 
positioned MSCs at the forefront of regenerative medicine and 
experimental cell-based therapies. Despite their therapeutic 
promise, the phenotypic heterogeneity and unclear molecular 

identity of MSCs have led some experts to question the 
appropriateness of their nomenclature, proposing a shift in 
terminology that better reflects their functional properties.3

In the field of hematology, MSCs have emerged as biologically 
active components of the bone marrow microenvironment, 
playing essential roles in the regulation of hematopoietic stem 
cell (HSC) maintenance, differentiation, and niche signaling. 
Their immunosuppressive effects are particularly relevant 
in allogeneic HSC transplantation, where MSCs are used 
to mitigate complications such as graft-versus-host disease 
(GVHD). Moreover, recent studies have highlighted the 
potential of MSC-derived extracellular vesicles and exosomes 
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as novel therapeutic tools in hematologic malignancies and 
inflammatory blood disorders.4 However, the interaction 
between MSCs and malignant hematopoietic cells remains a 
subject of debate, as evidence suggests they may exert both 
tumor-suppressive and tumor-promoting effects depending 
on the microenvironment and disease context.5 This dual 
role underscores the complexity of MSCs in hematology and 
the need for a deeper understanding of their mechanisms of 
action, therapeutic applications, and long-term safety.

MSCs hold significant potential in the treatment of 
hematological diseases, particularly in the fields of 
regenerative medicine, immunomodulation, and cell-based 
therapies. Despite the growing academic interest in recent 
years, there remains a lack of comprehensive evaluation 
focusing specifically on research intensity, scientific trends, 
and international collaboration networks within the field of 
hematology. This study addresses this gap by identifying the 
thematic concentrations of the literature, the most influential 
countries, institutions, and authors, thereby mapping the 
current state of the field. Furthermore, the bibliometric 
findings presented in this study serve as a strategic guide for 
shaping research policies, directing funding resources, and 
strengthening interdisciplinary collaborations.

The primary aim of this study is to analyze the scientific output 
related to “MSCs” within the field of hematology through 
bibliometric methods, thereby uncovering the structural 
dynamics, research trends, and collaboration networks in 
the field. For this purpose, 1.656 publications categorized 
under hematology and published between 2005 and 2024 
were analyzed using the Web of Science database. The study 
investigates annual publication trends, the most prolific 
journals, highly cited articles, leading institutions, keyword 
usage patterns, international collaboration maps, and author 
network structures. Through this analysis, the study aims 
to provide a systematic and visual-based evaluation of the 
development trajectory and impact areas of mesenchymal 
stem cell research in the context of hematology.

METHODS
Ethics
Since this study is a biblometric study, ethics committee 
approval is not required. This research employed a bibliometric 
design to systematically analyze publication trends, citation 
patterns, and collaborative networks in mesenchymal stem 
cell studies focused on hematology.

Data Collection
The data for this bibliometric analysis was obtained from 
the Web of Science (WoS) Core Collection which includes 
published, peer-reviewed scientific literature. The scope of the 
research was constrained to the "hematology" domain and " 
MSCs ". The search was conducted for the time frame between 
January 1, 2005 and December 31, 2024.

For accuracy, the search was conducted with the phrase 
“MSCs” in the title field only, and the subject category 
"hematology" was selected in the WoS Categories section. 
After removing duplicates and non-article entries such as 

editorials, meeting abstracts, and retractions, a total of 1.656 
publications were obtained and incorporated in the analysis.

Between January and March 2025, the final data collection 
was completed and include the following details for each 
eligible article:

Title of the article

Author details

Publication date

Journal name

Citation count

Affiliated institution and university details

Country of origin

Most common keywords

Data was compiled and saved into the recognized text format 
from the WoS database, thereafter performing two reliability 
assessments with independent researchers to cross check 
the data to ensure accuracy. Any differences were reconciled 
through consensus.

Performing a Bibliometric Analysis
Co-authorship networks, keyword co-occurrence maps and 
inter-institution collaboration patterns were constructed 
using VOSviewer software (version 1.6.11, Leiden University, 
Netherlands) for the bibliometric mapping and network 
visualizations as the primary focus of this analysis.

Publication trends were analyzed based on these core 
dimensions:

Annual active publication shifts and their peaks.

Assess productivity to learn which journals have the highest 
publications.

Most cited documents, authors, institutions, and countries.

Identify keywords that appear most often and their 
relationship among thematic clusters within the literature 
based on the set minimum of five occurrences.

Analyze contributing institutions and their total citation 
estimate.

Trace the inter-country cooperation networks in the relevant 
domain.

Explore co-authorship of highly active resarchers.

Analyze patterns of prolific researchers and their co-
authorship.

Statistical Analysis
To analyze publication output and citation backlogs for a 
certain publication, totals, frequencies, and percentages were 
summarized and described using basic descriptive statistics. 
All of this work was done in SPSS software version 25.0 (IBM 
Corp, Armonk, NY).

With VOSviewer output, the following statistics were 
calculated:
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Total number of nodes (authors, keywords, institutions, or 
countries)

Their Interconnections (links) and the strength of those 
connections (link strength) were also calculated.

The strength of collaborative links between authors was 
represented by the thickness of links in network visualizations 
clusters, while clusters with similar themes or those located in 
the same geographic area were colored in identical or closely 
related colors. With these visualizations, the structure and the 
newest developments of mesenchymal stem cell research in 
hematology were observed and tracked over time.

RESULTS
Analysis of Annual Distribution of Publications
Figure 1 illustrates the annual distribution of publications 
obtained from the Web of Science database, visualizing the 
temporal progression of the relevant studies. According to 
the findings obtained from the Web of Science database, a 
noticeable fluctuation is observed in the annual distribution 
of publications on MSCs. The publication process, which 
began with 61 records in 2005, showed an increasing trend in 
the following years and reached its highest point in 2012 with 
117 publications. The period between 2011 and 2015 stands 
out as a peak in productivity, with each year represented by 
more than 100 records. This indicates an intensified academic 
interest in MSCs during these years.

In the post-2016 period, a relative stagnation becomes 
apparent. In 2018, the number of publications dropped to 70, 
and this declining trend continued in the following years, 
reaching a relatively low level of 30 publications in 2022. 
Although a slight recovery is observed in 2023 and 2024, 
caution is warranted in interpreting this trend as the data 
from these years do not cover a full annual publication cycle. 
Overall, the early 2010s emerge as a peak period for research 
activity on this topic, whereas a decline in publication volume 
is observed in more recent years.

Journals with the Highest Number of Publications in 
the Subject Area
Table 1 presents the distribution of journals with the highest 
number of publications related to MSCs in the Web of Science 
database. These journals indicate where the literature in this 
field is most concentrated.

Table 1 presents the academic journals with the highest 
number of publications on the subject of MSCs in the Web of 
Science database, along with the number of articles published 
in these journals and their percentage distributions. Out of a 
total of 1.656 publications, 959 are concentrated within the 
top ten journals. This indicates that the literature is largely 
clustered around a limited number of publication platforms.

In particular, stem cells and development (35.386%) and stem 
cells (29.891%) account for nearly two-thirds of the scientific 
output in this area and emerge as the primary publication 
venues. Combined, these two journals constitute 65.277% 
of all publications, highlighting their central roles in the 
literature. The remaining eight journals contribute between 
1% and 6% individually.

All other publications outside the top ten journals represent 
16.788% of the total. This proportion suggests that while 
research outputs are predominantly concentrated around 
a few high-impact journals, the literature on this topic also 
demonstrates a certain degree of diversity. This reflects a 
balanced structure in which knowledge production is both 
concentrated and disseminated across various journals.

Detailed Analysis of the Most Cited Studies: Authors, 
Article Titles, Published Journals, Years, and Citation 
Counts
The most highly cited scientific studies on MSCs indexed in 
the Web of Science database are presented in detail in Table 2, 
including the names of the authors, article titles, journals of 
publication, publication years, and total citation counts.

Table 2 presents information on the five most highly cited 
academic publications related to MSCs in the Web of Science 

Figure 1. Annual distribution of publications

Table 1. Journals of publication, number of articles, and percentage 
distributions

Publication titles Record count % 

Stem Cells and Development 586 35.386%

Stem Cells 495 29.891%

Cytotherapy 100 6.039%

Blood 48 2.899%

Experimental Hematology 39 2.355%

Circulation Research 27 1.630%

International Journal of Hematology 23 1.389%

Annals of Hematology 21 1.268%

Shock 20 1.208%

Biology of Blood and Marrow Trans-
plantation 19 1.147%

Others 278 16.788%
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database. These studies are listed along with their authors, 
article titles, publishing journals, years of publication, and 
total citation counts.

At the top of the list is the study titled “Human MSCs modulate 
allogeneic immune cell responses” authored by Aggarwal and 
Pittenger, published in Blood in 2005, which has received 
3.555 citations, making it the most cited publication. The 
second-ranked study, titled “Comparative analysis of MSCs 
from bone marrow, umbilical cord blood, or adipose tissue”, 
was authored by Kern et al. and published in Stem Cells in 
2006. This article has received 2.553 citations. In third place 
is the study by Corcione et al., titled “Human MSCs modulate 
B-cell functions”, published in Blood in 2006, with a total of 
1.377 citations. The fourth-ranked publication, authored by 
Wu et al., is titled “MSCs enhance wound healing through 
differentiation and angiogenesis”. It was published in Stem 
Cells in 2007 and has been cited 1.305 times. Finally, the fifth 
study, titled “MSCs ameliorate experimental autoimmune 
encephalomyelitis inducing T-cell anergy”, was written by 
Zappia et al. and published in Blood in 2005, with a total of 
1.132 citations.

Statistical Evaluation of the Most Cited Institutions’ 
Publications
The institutions to which the authors of publications on MSCs 
are affiliated, as well as the number of articles produced by 
these institutions and their total citation counts, are presented 
in detail in Figure 2, based on data from the Web of Science 
database.

Figure 2 illustrates the number of articles published and 
the total number of citations received by the most highly 
cited institutions related to the topic of MSCs, based on data 
from the Web of Science database. According to the data, the 
University of Genoa reached the highest citation count, with 
a total of 5.934 citations across 17 publications. The China 
Academy of Chinese Medical Sciences is the institution with 
the highest number of publications, producing 66 articles 
which collectively received 4.707 citations. Peking Union 
Medical College Hospital ranks third with 49 publications 
and 3.936 citations. Heidelberg University follows with 12 
publications and 3.635 citations, while the National University 
of Singapore has achieved 3.467 citations from 26 publications. 
The figure visually demonstrates the relationship between the 
volume of scientific output produced by institutions and the 
number of citations those outputs received.

Keyword Usage Trends
The most frequently used keywords in studies related to MSCs 
in the Web of Science database, as well as their frequencies, 
are presented in Figure 3. 

The bibliometric analysis was performed using VOSviewer 
software, with a minimum threshold of five occurrences for 
keyword selection. This threshold allowed for the inclusion 
of only those keywords used at least five times, ensuring the 
analysis focused on more commonly used and scientifically 
significant terms. A total of 2.622 different keywords were 
identified, of which only 161 met the inclusion threshold 
and were evaluated in the analysis. This approach indicates 

Table 2. Most cited articles on “mesenchymal stem cells”: authors, journal titles, publication years, and citation counts

No Author(s) Article title Journal name Year of 
publication

Citation 
count

1 Aggarwal S and 
Pittenger MF Human mesenchymal stem cells modulate allogeneic immune cell responses Blood 2005 3555

2 Kern S, et al. Comparative analysis of mesenchymal stem cells from bone marrow, 
umbilical cord blood, or adipose tissue Stem Cells 2006 2553

3 Corcione A, et al. Human mesenchymal stem cells modulate B-cell functions Blood 2006 1377

4 Wu YJ, et al. Mesenchymal stem cells enhance wound healing through differentiation and 
angiogenesis Stem Cells 2007 1305

5 Zappia E, et al. Mesenchymal stem cells ameliorate experimental autoimmune 
encephalomyelitis inducing T-cell anergy Blood 2005 1132

Figure 2. Most cited institutions and distribution of publications based on 
Web of Science data

Figure 3. Frequently used keywords and their usage frequencies
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that the study concentrated on selected keywords and their 
interrelations.

The analysis revealed the most frequently used and strongly 
interconnected keywords in the field of mesenchymal stem 
cell research. A total of 1,380 keyword connections were 
identified, and 11 distinct clusters were detected. These 
findings allow for a detailed examination of the relationships 
between keywords within the field. Such an analysis supports 
a deeper understanding of the terminology used in the 
domain and contributes meaningfully to the identification of 
critical concepts for future research.

Figure 3 shows the most commonly used keywords in 
academic publications related to MSCs and their frequencies. 
According to the data, the most frequently used keyword is 
"MSCs", which appeared 484 times, highlighting its central 
importance in the literature.

The term "mesenchymal stem cell" ranked second, appearing 
120 times, indicating that the singular form is also widely 
preferred. The keywords "differentiation" (68 times) and "bone 
marrow" (50 times) suggest a research focus on differentiation 
processes and the bone marrow origin of MSCs. Other notable 
but less frequently used keywords include "mesenchymal 
stromal cells" (frequency not specified), "transplantation" (38 
times), "angiogenesis" (35 times), and "exosomes" (30 times). 
These terms reflect a concentration on subtopics such as 
tissue repair, intercellular communication mechanisms, and 
angiogenesis. Additionally, the term "stem cells" was used 35 
times, indicating that general stem cell research still holds 
significant relevance in this body of literature.

These data clearly reflect the core research areas within the 
mesenchymal stem cell literature and the interrelationships 
between these areas. The frequency of keyword usage 
emphasizes the priorities of the research topics and the 
strategic importance of terminology, offering valuable insight 
into the structure and depth of the scientific literature.

Institutional Collaboration Analysis
The collaboration networks among institutions affiliated with 
the authors of publications on MSCs were analyzed using 
the Web of Science database. The findings of this analysis are 
visually presented in Figure 4.

The collaboration analysis was conducted using VOSviewer 
software. In the resulting visual, colors distinguish 
thematically or regionally related groups, while the 
connections between institutions represent collaborative 
relationships. The thickness of these links indicates the 
intensity of collaboration. Such visualization provides insight 
into the influence of institutions within the research landscape 
on MSCs and helps identify strong connections and potential 
opportunities for collaboration.

In the map, Sun Yat-sen University, China Academy of Chinese 
Medical Sciences, Harvard University, and Seoul National 
University are positioned centrally within the collaboration 
network, each having 187 connections. This suggests that these 
institutions have wide and active collaboration networks in 
mesenchymal stem cell research. Stanford University follows 
closely with 186 connections, and the University of Wisconsin 
has 185 connections, making it another prominent institution 
in the network.

Overall, the observed connection densities and clustering 
patterns in the analysis indicate that research on MSCs is 
conducted on the basis of strong collaborations between 
selected institutions. This type of analysis not only allows for 
the assessment of existing and potential inter-institutional 
partnerships but also provides strategic guidance for 
expanding research networks and forming new academic 
collaborations.

Author Collaboration Analysis
Articles on MSCs indexed in the Web of Science database 
were analyzed to examine the collaboration networks among 
authors. The results of this analysis are detailed in Figure 5.

Figure 5 analyzes bibliographic connections among authors 
who have published at least five articles within a specific 
research area. Although a total of 10.801 authors were 
evaluated, only 118 authors who met the threshold were 
included in the analysis. The criterion of having published at 
least five articles was chosen to include authors who have made 
significant contributions to the literature and demonstrated 
a consistent level of research productivity. This threshold Figure 4. Institutional collaboration analysis

Figure 5. Author collaboration bibliometric network map (circle sizes 
represent key authors, and lines indicate collaboration relationships)
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ensures the reliability and scientific validity of the analysis by 
focusing on active and impactful researchers.

The figure illustrates collaboration networks and bibliographic 
connections among researchers in the field of MSCs. Each 
author is represented by a circle, the size of which indicates 
the magnitude of the author's contribution to the literature. 
Lines between circles represent collaboration strength and 
bibliographic linkages.

Zhao Robert Chunhua and Li Jing are located at the center 
of the blue cluster, indicating their significant contributions 
to the field. This cluster also includes Sun Zhao, Li Bingzong, 
and Liao Lianming, who are strongly connected through 
collaborative ties. In the red cluster, Prockop Darwin J., 
Gronthos Stan, and Phinney Donald G. occupy central 
positions and play a key role in the core of the field's literature. 
This cluster also includes prominent figures such as Le Blanc 
Katarina and Fibb Willem E. The yellow cluster is led by authors 
like Ohwada Osamu, Chang Jong Wook, and Oh Wonil, who 
exhibit dense internal collaboration. In the green cluster, 
researchers such as Hare Joshua M. and Umezawa Akihiro 
stand out. This group also maintains connections with other 
clusters, representing diverse thematic approaches in the field. 
The orange cluster is dominated by Huang Xiao-Jun and Han 
Wei, who maintain a more localized collaboration network.

In general, the different color-coded clusters represent 
author groups with thematic or methodological similarities. 
These collaboration networks contribute significantly to 
understanding the scientific production processes and 
researcher interactions in the field of MSCs.

Country-Level Citation Distribution
Citations of publications on MSCs were analyzed at the 
country level using the WoS database. The results of this 
analysis are visualized in Figure 6, showing the geographic 
distribution of citations, regional densities, and inter-country 
relationships.

Figure 6 is based on citation data from articles published in 
the Web of Science database and presents the distribution 
and academic collaboration networks among countries. The 
analysis considered countries that had published at least 

five articles. Among 59 countries that met this criterion, 
38 countries were included in the evaluation. The analysis 
revealed seven distinct clusters, reflecting inter-country 
relationships and research focus areas.

Figure 6 visualizes the geographic spread of citations and 
international academic collaboration networks related to 
MSCs. The United States (USA) stands out as the most central 
and dense node in the network, clearly demonstrating its 
leadership in this field. China (People's Republic of China), 
with strong connections to several other countries, also 
emerges as a major hub in the global scientific network.

In Europe, Germany, France, England, and the Netherlands 
exhibit high connection densities, indicating strong 
individual research productivity and mutual collaborations. 
These countries maintain visible roles in the international 
literature through their internal cooperation and ties with the 
United States.

In Asia, countries such as Japan, South Korea, and Singapore 
actively contribute to the network by establishing multiple 
connections, particularly with the United States and European 
countries.

Canada, Australia, and Brazil also appear as important actors 
contributing to global scientific communication through 
their collaborative efforts with other regions. Meanwhile, 
Switzerland, Spain, Israel, and Sweden are also among the 
countries that play prominent roles in regional and thematic 
collaboration networks.

In conclusion, Figure 6 reveals that the scientific literature on 
MSCs is geographically widespread, with the United States, 
China, and leading European countries occupying central 
positions in international collaboration efforts.

DISCUSSION
From 2005 to 2024, this bibliometric study assesses the global 
research scope of MSCs in the context of hematology. The 
findings illustrate the evolution and productivity patterns on 
the literature, as well as revealing the prolific concentration 
of scientific output at certain countries, institutions, 
journals, and specific authors. These results greatly improve 
understanding of the development and diversification of MSC-
related research over time, especially relating to hematologic 
conditions and their therapies.

Based on the publication trends in this study, it can be noted 
that MSC research in hematology showed an exceptional 
upsurge in productivity from 2005 to 2012, culminating in a 
total of 117 publications in 2012. This increase corresponds 
to a worldwide scientific fascination with the role of MSCs in 
immunomodulation, regenerative therapy, and hematopoietic 
support.1,2 The most productive period, 2011-2015, featured 
an unprecedented surging momentum in preclinical and 
translational research with more than 100 publications 
per year. This surge was, however, followed by a dramatic 
downturn where publication volume nosedived to an annual 
low of 30 by 2022. This decline could indicate a reframing of 
focus from foundational thematic MSC research to funding 
interests focused on clinical trials or regulation laden research, 
exosome-based therapies, or therapeutic approaches. Other 

Figure 6. Country-level citation distribution analysis
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bibliometric analyses6,7 of stem cell subfields have noted 
similar declining patterns, which is MSC research’s shift 
toward a more mature, reflexive, application-driven phase.

Analysis of the journals indicated that Stem Cells and 
Development and Stem Cells published more than 65% of 
total publications, sustaining their authoritative influence on 
the growth of MSC research. Such findings are in agreement 
with bibliometric patterns, suggesting a limited number of 
journals with substantial citations focus on specialized areas 
as primary sources of publication.8 This concentration appears 
to support thematic cohesion within a discipline; however, it 
may stifle discourse and critical debate in a multi-disciplinary 
context due to lack of balance.

The publications with the most citations largely stem from the 
mid-2000s and early 2010s, indicating enduring influence in 
the field. The 2005 publication by Aggarwal and Pittenger on 
MSC-mediated immunosuppression remains the most cited 
article, which verifies the significance of paracrine and anti-
inflammatory functions of MSCs. Also, Kern et al.'s work on 
comparative MSC sources helped foster the tissue-specific 
differentiation potential MSCs undergo. These primary 
studies help answer more recent questions about therapeutic 
uses of MSCs such as in GVHD, bone marrow failure, and 
immunologic modulation of hematologic malignancies.4,5

As the productivity and citation analysis indicates, a limited 
number of academic institutions are dominating the MSC 
research landscape. Taking the University of Genoa as an 
example, it has not been the most prolific in its publications, 
but it received the highest total citations, which indicates a 
strong impact per publication. On the other hand, China 
Academy of Chinese Medical Sciences topped the publication 
count but exhibited a relatively low citation-per-article average. 
These outcomes corroborate the earlier findings by Zhang et 
al.9 and Tsai et al.10 that the volume of publications does not 
attribute to a scientist’s influence in the field. The notable 
presence of Asian institutions like Sun Yat-sen University and 
Seoul National University indicates the growing focus and 
expanding dominance of East Asia in the field of biomedical 
research, especially in cell therapy and immunology.

This type of analysis offers insights into keyword shifts within 
MSC research. The dominance of “MSCs,” “differentiation,” 
“bone marrow,” and “immunomodulation” indicates that 
core biological components continue to be the focus of the 
research. The addition of “exosomes,” “transplantation,” and 
“angiogenesis,” however, indicates that there is now more 
focus on the applications of acellular therapies, regenerative 
medicine in transplantation, and functional angiogenesis. 
These findings align with previous bibliometric studies on 
MSC research conducted in 2021 which observed increased 
attention on MSC-derived extracellular vesicles as a cell-
free-builder for immune response and tissue engineering in 
hematologic malignancies.9,11

The analysis of the inter-institutional collaborations shows that 
there are dense networks within major international research 
centers. Also, Harvard University, Stanford University, 
and National University of Singapore are important hub 
institutions for MSC research globally. The collaborative 

link strength which is observable in these networks reflects 
not only the available research funding and infrastructure 
but the reputed translational science, clinical research, and 
multidisciplinary integration capabilities of the institutions 
involved. The clustering of the institutions into color coded 
thematic groups illustrates that in most cases, geographical 
proximity and common research interests fuel collaboration. 
This was also noted by Liu et al.,12 where they noted the 
increasing reliance on regional consortia and intercontinental 
collaborations to further the stem cell research agenda.

Authorship network analysis revealed that a small set of 
highly productive researchers, including Zhao Robert 
Chunhua, Li Jing, and Prockop Darwin J., substantially 
shape the intellectual trajectory of the discipline. These 
authors, who are frequently cluster or centrality hubs, have 
large co-authorship networks which depict the MSC research 
collaboration and cumulative nature. In addition, the presence 
of distinct thematic clusters among authors (e.g. regenerative 
biology versus immunotherapy versus stromal niche research) 
indicates the specialization and division of labor within the 
discipline, as documented in other bibliometric works.10,13

At the country level, the bibliometric map illustrates that 
the United States maintains its dominant position regarding 
impact and network centrality in MSC research. China 
is increasing its output rapidly, but tends to have a more 
nationally concentrated body of work. However, China’s 
strong linkages with European and Asian countries show 
its increasing integration into the global MSC research 
community. Certain European countries like Germany, 
France, and the Netherlands maintain important strategic 
functions in collaborative networks as sponsors helping to 
bridge East and West through multicenter joint ventures and 
studies.7

Taken together, these findings illustrate the MSC research 
landscape in hematology as broad and intricate. This includes 
a wealth of underlying literature in the MSCs field and their 
hematologic applications, as well as structured flows of 
knowledge creation and publication globally across multiple 
thematic areas. MSCs therapy research collaboration in 
rheumatic diseases was also observed. Aside from that, sharply 
declining publication levels during recent years, coupled with 
high dependency on a few elite journals and a small number 
of institutions, creates additional lenses through which the 
MSCs field might be losing innovative potential. In addition 
to those, hotly contested issues like the naming MSCs, their 
function diversity, and long-term safety concerns pose 
persistent challenges to researchers and physicians a like.3,5

Restoring balance requires shifting the focus to MSCs 
research in hematology by diving into translation difficulties, 
investigating more clinically relevant disease areas MSCs such 
as for hemoglobinopathies or marrow fibrosis, and developing 
MSC-centric protocols for genetic modification, clinical-
grade expansion, and therapeutic application. Strategic 
bibliometric analyses as these provide invaluable insights 
into collaboration shortfalls which can be used to improve 
resource distribution or define global research challenges and 
objectives.
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CONCLUSION
This bibliometric analysis shows that research on MSCs and 
their uses in hematology developed dynamically with a peak 
in scientific output in the early 2010s and a gradual decline in 
recent years. Leaps in scientific output are also noted in the areas 
of immunomodulation, hematopoietic support, and MSC-
derived exosome therapies. The concentration of publications 
in a few high-ranking journals and institutionas as well as the 
United States and China dominating the landscape showcases 
the collaborative and central character of the research. The 
emergence of new thematic clusters alongside strong cross-
border co-authorship networks indicates potential for 
future advances. These conclusions strategically structure 
recommendations to direct future research spending, 
stimulate interdisciplinary MSC collaborations, and integrate 
MSC therapies into clinical hematology.
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