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ABSTRACT

Background: This bibliometric analysis systematically examines the global research landscape of cell therapy applica-
tions in kidney transplantation, with particular focus on platelet-rich plasma (PRP), mesenchymal stromal/stem cells
(MSCs), and hematopoietic stem cells (HSCs) over a 52-year period (1971-2023).

Objective: The study addresses three key research questions: (1) How has research output evolved temporally? (2)
What are the dominant research themes and collaborative networks? (3) Which institutions and authors have made
the most significant contributions?

Methods: We conducted a comprehensive analysis of English-language articles from Scopus and Web of Science data-
bases using a systematic search strategy incorporating Boolean operators and wildcard terms. After applying strict
inclusion criteria and removing duplicates, 1,196 relevant publications were analyzed using RStudio (v4.1.4) with
the bibliometrix package and Biblioshiny web application. Analytical methods included publication trend analysis,
citation metrics, co-authorship network mapping, and keyword co-occurrence visualization.

Results: Our results reveal a marked increase in annual publications, with peak output occurringin 2021-2022. Leiden
University Medical Center emerged as the most productive institution (57 publications), while the United States
dominated country-level contributions. Network analysis identified collaborative clusters among 2,237 research in-
stitutions worldwide. Keyword analysis highlighted three major research themes: immunomodulation mechanisms
(particularly for MSCs), graft survival enhancement, and stem cell differentiation potential. The top-cited works pre-
dominantly focused on MSC applications for reducing graft rejection.

Conclusion: These findings provide valuable insights into the evolution of cell therapy research in kidney transplan-
tation, demonstrating a growing scientific interest with clear translational potential. The identification of key con-
tributors, collaborative networks, and research hotspots offers guidance for future investigations, particularly in
understudied areas such as PRP applications and the development of standardized clinical protocols. This analysis
serves as both a reference map of historical progress and a roadmabp for future research directions in this promising
therapeutic domain.

KEYWORDS: Kidney transplantation; Cell therapy; Platelet-rich plasma; Mesenchymal stromal/stem Cells;

Hematopoietic stem cells

INTRODUCTION

idney transplantation stands as a piv-
otal therapeutic intervention for end-
stage renal diseases, offering a trans-
formative solution to enhance patients' quality
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oflife [17]. In recent decades, the integration of
cell therapy approaches has emerged as a
promising frontier in the field, with a particu-
lar emphasis on platelet-rich plasma (PRP; a
concentrated source of growth factors derived
from autologous blood), mesenchymal stro-
mal/stem cells (MSCs; multipotent cells with
immunomodulatory and regenerative proper-
ties), and hematopoietic stem cells (HSCs; pro-
genitor cells capable of reconstituting blood
and immune lineages) [2]. To elucidate the
multifaceted landscape of research in this do
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Table 1: Codes were used to merge Scopus and Web of Science exported data in RStudio.

library(bibliometrix)

library (openxIsx)

## importing web of science dataset
web_data<-convert2df("abs.txt")

## importing scopus dataset

scopus_data<-convert2df("abs.bib",dbsource="scopus",format="bibtex")

##combined both datasets

combined<-mergeDbSources(web_data,scopus_data,remove.duplicated=T)

##fexporting file
write.xIsx (combined,"combinedabs.xlsx")

main, this comprehensive bibliometric analy-
sis delves into the expansive body of literature
spanning over 50 years.

Cell therapy has emerged as a transformative
paradigm in the realm of kidney transplanta-
tion, signifying a groundbreaking approach
to address the complex challenges associ-
ated with organ rejection and post-transplant
complications [3]. The distinct properties of
PRP, MSCs, and HSCs have been harnessed
to modulate immune responses, mitigate in-
tlammation, and promote tissue regeneration
in the transplanted kidney [47. In particular,
MSCs demonstrate immunomodulatory ca-
pacities that can promote immune tolerance
and decrease the potential of graft-versus-
host reactions [57]. Additionally, HSCs con-
tribute to hematopoietic reconstitution, cru-
cial for sustaining long-term graft function
[6 . The utilization of these cellular therapies
holds the promise of improving overall trans-
plant outcomes by addressing complications
such as graft rejection, ischemia-reperfusion
injury, and chronic allograft dysfunction [77.
By delving into the intricate interplay between
cell therapy and kidney transplantation, this
study seeks to underscore the pivotal role of
regenerative medicine in shaping the future
of organ transplantation, fostering a more nu-
anced understanding of the therapeutic poten-
tial of these cellular interventions and their
implications for clinical practice [87.

The evolution of cell therapy in kidney trans-
plantation represents a dynamic intersection
of regenerative medicine, immunology, and
transplantation science [87]. As novel thera-
peutic modalities continue to emerge, a sys-

tematic examination of the scholarly output
becomes imperative to identify trends, key
contributors, and collaborative networks that
shape the trajectory of this evolving field. This
investigation navigates through the vast sea of
scientific literature, utilizing advanced biblio-
metric methodologies to unravel quantitative
insights. By scrutinizing publication trends,
prolific authors, collaborative networks, and
citation metrics, this study seeks to provide a
nuanced understanding of the contributions of
cell therapy to kidney transplantation. The in-
clusion of diverse parameters, such as keyword
analysis, adds a qualitative dimension, unrav-
eling the thematic intricacies that define this
research domain.

While the analysis endeavors to offer a com-
prehensive view, it is essential to acknowledge
the inherent limitations of bibliometric stud-
les, including potential database biases and
language restrictions [97]. Nevertheless, this
study serves as a critical compass, guiding
researchers, clinicians, and policymakers to-
ward informed decision-making in the pursuit
of advancing cell therapy for improved kidney
transplantation outcomes.

In the subsequent sections, we delve into the
detailed findings of this bibliometric analysis,
exploring the nuances of publication trends,
authorship dynamics, collaborative land-
scapes, and thematic concentrations. Through
this scholarly expedition, we aim to contribute
substantively to the collective understanding
of cell therapy in kidney transplantation and
stimulate further discourse and exploration in

this rapidly advancing tield.
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Table 2: Scopus database.

Query
( TITLE-ABS-KEY ('Platelet-Rich Plasma" OR "Plasma, Platelet-Rich" OR "Platelet Rich Plasma" OR
"Mesenchymal Stem Cells" OR "Stem Cell, Mesenchymal" OR "Mesenchymal Stem Cell" OR "Stem Cells,
Mesenchymal" OR "Bone Marrow Mesenchymal Stem Cells" OR "Bone Marrow Mesenchymal Stem Cell"
OR "Bone Marrow Stromal Cells" OR "Bone Marrow Stromal Cell" OR "Bone Marrow Stromal Cells,
Multipotent” OR "Multipotent Bone Marrow Stromal Cell" OR "Multipotent Bone Marrow Stromal
Cells" OR "Adipose-Derived Mesenchymal Stem Cells" OR "Adipose Derived Mesenchymal Stem Cells"
OR "Adipose-Derived Mesenchymal Stromal Cells" OR "Adipose Derived Mesenchymal Stromal Cells"
OR "Mesenchymal Stem Cells, Adipose-Derived" OR "Mesenchymal Stem Cells, Adipose Derived" OR
"Adipose-Derived Mesenchymal Stem Cell" OR "Adipose Derived Mesenchymal Stem Cell" OR "Adi-
pose Tissue-Derived Mesenchymal Stem Cell" OR "Adipose Tissue Derived Mesenchymal Stem Cell"

OR "Adipose Tissue-Derived Mesenchymal Stem Cells" OR "Adipose Tissue Derived Mesenchymal Stem
Cells" OR "Adipose Tissue-Derived Mesenchymal Stromal Cells" OR "Adipose Tissue Derived Mesen-
chymal Stromal Cells" OR "Adipose Tissue-Derived Mesenchymal Stromal Cell" OR "Adipose Tissue
Derived Mesenchymal Stromal Cell" OR "Mesenchymal Stromal Cells" OR "Mesenchymal Stromal Cell"
OR "Stromal Cell, Mesenchymal" OR "Stromal Cells, Mesenchymal" OR "Multipotent Mesenchymal
Stromal Cells" OR "Multipotent Mesenchymal Stromal Cell" OR "Mesenchymal Stromal Cells, Multi-
potent" OR "Mesenchymal Progenitor Cell" OR "Mesenchymal Progenitor Cells" OR "Progenitor Cell,
Mesenchymal" OR "Progenitor Cells, Mesenchymal" OR "Wharton Jelly Cells" OR "Wharton's Jelly Cells"
OR "Wharton's Jelly Cell" OR "Whartons Jelly Cells" OR "Bone Marrow Stromal Stem Cells" Or "Cell,
Hematopoietic Stem" OR "Cells, Hematopoietic Stem" OR "Hematopoietic Stem Cell" OR "Stem Cell,
Hematopoietic" OR "Hematopoietic Progenitor Cells" OR "Cell, Hematopoietic Progenitor" OR "Cells,
Hematopoietic Progenitor" OR "Hematopoietic Progenitor Cell" OR "Progenitor Cells, Hematopoietic"
OR "Stem Cells, Hematopoietic" OR "Hematopoietic Colony-Forming Unit" OR "Hematopoietic Colony-
Forming Units" ) AND TITLE-ABS-KEY ("Renal Transplantation" OR "Renal Transplantations" OR
"transplantations renal" OR "transplantation renal” OR "grafting kidney" OR "Kidney Grafting" OR
"transplantation kidney" OR "Kidney Transplantations" OR "transplantations kidney" OR "Kidney Trans-
plantation" ) )

Exclusion criteria:

MATERIALS AND METHODS

Eligibility Criteria and Data Source 1. Non-English publications

This bibliometric investigation seeks to assess
the contributions of cell therapy in the context
of kidney transplantation, specifically em-
phasizing PRP, MSCs, and HSCs. The study

2. Editorials, letters, conference abstracts

8. Studies not relevant to both cell therapy

exclusively incorporates research and review
English-language articles sourced from the
Scopus and Web of Science databases.

Inclusion criteria:

1. Original research articles and review pa-
pers

2. Focused on at least one cell therapy type
(PRP, MSCs, or HSCs) in kidney transplanta-
tion

3. Contained complete bibliometric metadata
(title, authors, affiliations, references etc.)

AND kidney transplantation
4. Duplicate publications

Comprehensive metadata retrieval in BibTeX
and text formats was undertaken, and subse-
quent consolidation of data occurred in RStu-
dio, resulting in an Excel file (Table 1).

Search Strategy

In the course of this scientific inquiry, an ex-
haustive exploration was carried out within
the Scopus and Web of Science databases uti-
lizing sophisticated search functionalities. Our
approach involved the utilization of Boolean
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Table 3: Web of Science database.

No.  Queries

"Platelet-Rich Plasma" OR "Plasma, Platelet-Rich" OR "Platelet Rich Plasma" OR "Mesenchy-

mal Stem Cells" OR "Stem Cell, Mesenchymal" OR "Mesenchymal Stem Cell" OR "Stem Cells,
Mesenchymal" OR "Bone Marrow Mesenchymal Stem Cells" OR "Bone Marrow Mesenchymal
Stem Cell" OR "Bone Marrow Stromal Cells" OR "Bone Marrow Stromal Cell" OR "Bone Mar-
row Stromal Cells, Multipotent” OR "Multipotent Bone Marrow Stromal Cell" OR "Multipotent
Bone Marrow Stromal Cells" OR "Adipose-Derived Mesenchymal Stem Cells" OR "Adipose De-
rived Mesenchymal Stem Cells" OR "Adipose-Derived Mesenchymal Stromal Cells" OR "Adipose
Derived Mesenchymal Stromal Cells" OR "Mesenchymal Stem Cells, Adipose-Derived" OR "Mes-
enchymal Stem Cells, Adipose Derived" OR "Adipose-Derived Mesenchymal Stem Cell" OR "Adi-
pose Derived Mesenchymal Stem Cell" OR "Adipose Tissue-Derived Mesenchymal Stem Cell" OR
"Adipose Tissue Derived Mesenchymal Stem Cell" OR "Adipose Tissue-Derived Mesenchymal
Stem Cells" OR "Adipose Tissue Derived Mesenchymal Stem Cells" OR "Adipose Tissue-Derived

#1

Mesenchymal Stromal Cells" OR "Adipose Tissue Derived Mesenchymal Stromal Cells" OR

"Adipose Tissue-Derived Mesenchymal Stromal Cell" OR "Adipose Tissue Derived Mesenchymal
Stromal Cell" OR "Mesenchymal Stromal Cells" OR "Mesenchymal Stromal Cell" OR "Stromal
Cell, Mesenchymal" OR "Stromal Cells, Mesenchymal" OR "Multipotent Mesenchymal Stromal
Cells" OR "Multipotent Mesenchymal Stromal Cell" OR "Mesenchymal Stromal Cells, Multipo-
tent" OR "Mesenchymal Progenitor Cell" OR "Mesenchymal Progenitor Cells" OR "Progenitor
Cell, Mesenchymal" OR "Progenitor Cells, Mesenchymal" OR "Wharton Jelly Cells" OR "Whar-
ton's Jelly Cells" OR "Wharton's Jelly Cell" OR "Whartons Jelly Cells" OR "Bone Marrow Stromal
Stem Cells" Or "Cell, Hematopoietic Stem" OR "Cells, Hematopoietic Stem" OR "Hematopoietic
Stem Cell" OR "Stem Cell, Hematopoietic" OR "Hematopoietic Progenitor Cells" OR "Cell,
Hematopoietic Progenitor" OR "Cells, Hematopoietic Progenitor" OR "Hematopoietic Pro-
genitor Cell" OR "Progenitor Cells, Hematopoietic" OR "Stem Cells, Hematopoietic" OR
"Hematopoietic Colony-Forming Unit" OR "Hematopoietic Colony-Forming Units" (TITLE-ABS-

KEY)

"Renal Transplantation" OR "Renal Transplantations" OR "transplantations renal" OR "trans-

#2

plantation renal" OR "grafting kidney" OR "Kidney Grafting" OR "transplantation kidney" OR

"Kidney Transplantations" OR "transplantations kidney" OR "Kidney Transplantation" (TITLE-

ABS-KEY)

#3 #1 and #2

and Wildcard search operators to meticulous-
ly identity pertinent keywords for the study, as
illustrated in Tables 2 and 3. The search was
executed in December 2023, with the com-
plete search strategy delineated in Fig. 1. Ar-
ticles deemed irrelevant based on title, ab-
stract, and full-text examination were
methodically eliminated. Subsequently, 1195
articles were imported for comprehensive bib-
liometric analyses.

Bibliometric Analyses

The management and analysis of data were
executed employing the bibliometric pack-
age (version 4.1.4) [10] and the Biblioshiny
web applications within RStudio (RStudio
2023.09.1+494, PBC, Boston, MA). The ana-

lytical scope encompassed a span of 52 years,
centering on metrics related to publication
and citation, as well as trends in citation [11,
127]. Institutions demonstrating prolific out-
put were discerned based on the quantity of
articles pertaining to the impact of ultra-pro-
cessed foods on the gut microbiota within this
timeframe.

Moreover, collaborative networks were estab-
lished among 2237 leading research institutes
utilizing clustering algorithms and data nor-
malization from 1195 articles, with guidance
from an association parameter. Recognition of
authors with notable contributions was con-
tingent on the frequency of their published ar-
ticles. The evaluation also encompassed the
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Removal of duplicated documents

v

(n=1196)

Eligibility

(n=217)

Articles that met the inclusion criteria

Figure 1: PRISMA-style flowchart illustrating the systematic selection process for English-language articles

included in the bibliometric analysis of cell therapy (PRP, MSCs, HSCs) in kidney transplantation. Key steps:
(1) Initial identification of records from Scopus and Web of Science (n= [total initial hits]); (2) Removal of
duplicates (n= [duplicates removed]); (3) Title/abstract screening for relevance to cell therapy and kidney
transplantation (n= [excluded at this stage]); (4) Full-text assessment for eligibility based on inclusion criteria
(n= [excluded with reasons, e.g., wrong study type, insufficient data]); (5) Final corpus of articles included in
bibliometric analysis (n= 1,195). Exclusion criteria: non-English papers, editorials/letters, and studies lacking

focus on both cell therapy and transplantation.

identification of the top 10 most frequently
cited documents and preeminent journals.

This investigation explored the interrelations
among ten notable journals, fields of study,
and countries contributing to the examination
of the roles of cell therapy in kidney trans-
plantation, with an emphasis on PRP, MSCs,
and HSCs over the preceding 52-year period.
Global research collaboration was visually
represented on a world map to illustrate in-
teractions. A TreeMap visualization outlined
the ten most frequently utilized keywords in
articles related to this subject.

RESULTS

Search Results

An initial retrieval yielded 1497 and 330 pa-
pers from the Scopus and Web of Science da-
tabases, respectively. Following the applica-
tion of eligibility criteria and the exclusion of

370 studies deemed ineligible, a total of 1196
papers were deemed suitable for inclusion in
this bibliometric analysis (Fig. 1). Of the 370
excluded studies, primary reasons included: (1)
321 were non-research articles, and (4) 49 had
non-English language.

Key Attributes of the Encompassed Studies
Within the articles, all contributions were
deemed original, constituting 100% of the
overall content. These articles exhibited an av-
erage citation rate of 26.77 per document. The
10 most highly cited articles, appraising the
contributions of cell therapy in kidney trans-
plantation and emphasizing PRP, MSCs, and
HSCs, are enumerated in Table 4. Notably,
articles authored by scholars from the Unit-
ed States garnered the highest average cita-
tion rate, with 11756 citations per article. The
analysis encompassed 1196 studies, involving
a total of 6401 authors from 55 countries.
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Annual Scientific Production

Average Citations per Year

Figure 2: Worldwide annual patterns in (A) publi-
cation frequencies and (B) citations, analyzing the
contributions of cell therapy in kidney transplanta-
tion, with a focus on platelet-rich plasma (PRP),
mesenchymal stromal/stem cells (MSCs), and
hematopoietic stem cells (HSCs).

Trend of Publication and Citation

The bibliometrix R package (v4.1.4) was select-
ed for its specialized capacity to handle large
bibliographic datasets and generate network
metrics. While powerful for citation analysis,
its limitation lies in requiring standardized
metadata - we addressed this through manual
verification of 10% randomly selected records
to ensure data integrity.

Throughout the 52-year span from 1971 to
2023, a discernible surge in article publica-
tions evaluating the contributions of cell
therapy in kidney transplantation, with an
emphasis on PRP, MSCs, and HSCs, has been
observed. The lowest incidence of research
publications transpired between 1971 and
1999, constituting a mere 34 studies during
this interval. Conversely, the zenith in publica-
tions occurred in 2021 and 2022, registering
totals of 123 and 115, respectively (Fig. 2A).
In contrast, the trajectory of average annual
citations exhibited gradual and erratic growth
over the same timeframe, reaching its pinnacle
in 2001 at 10.6 (Fig. 2B)

Kidney Transplantation-related Cell Therapy

Most Relevant Affiations

oo

Avticles

Figure 3: Ranking of the top 10 affiliations pub-
lishing articles analyzing the contributions of cell
therapy in kidney transplantation, emphasizing
platelet-rich plasma (PRP), mesenchymal stro-
mal/stem cells (MSCs), and hematopoietic stem
cells (HSCs).

Most Relevant Affiliations

In the examination of the impact of cell ther-
apy in kidney transplantation, with a focus on
PRP, MSCs, and HSCs, the Leiden University
Medical Center emerged as the most prolific
institution, providing a contribution of 57 pa-
pers on the subject (Fig. 3).

Most Contributing Authors and Their
Collaboration Network

In our examination of cell therapy in kidney
transplantation, emphasizing PRP, MSCs, and
HSCs, we conducted an analysis of document
counts authored by various researchers. As de-
picted in Fig. 4, Reinders M emerged as the
most prolific author of research articles, con-
tributing the highest number of articles, with
n= 31.

Most Productive Journals

Within the scope of our focus, the journal
"Transplantation' prominently featured 66 ar-
ticles, while the journal 'Frontiers in Immu-
nology' presented 56 articles, as illustrated in
Fig. 5, among the published articles in the per-
tinent field. Among the top 10 relevant lists,
the Journal of Transplantation ranked first in
the top 10 most relevant journals (n= 66), it
also has the impact factor (IF= 6.2). The jour-
nal with the highest IF in the most relevant
source list was the American Journal of Trans-
plantation (1F= 7.3), followed by the Frontiers

www.ijotm.com
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Most Relevant Authors
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Figure 4: Ranking of the ten most prolific authors
in the domain of kidney transplantation, with a fo-
cus on platelet-rich plasma (PRP), mesenchymal
stromal/stem cells (MSCs), and hematopoietic
stem cells (HSCs).

tn Immunology (IF= 7.3). Moreover, it could be
seen that five journals are in both the most
relevant list, namely, Transplantation Journal,
Frontiers in Immunology, Transplantation Pro-
ceedings, Current Opinion in Organ Transplanta-
tion, American Journal of Transplantation (‘Table
5).

World Research Production and
Collaborations

Fig. 6 depicts the leading scholarly productiv-
ity pertaining to kidney transplantation, with
a focus on PRP, MSCs, and HSCs, where the
United States emerges as the foremost con-
tributor among the top 10 nations. The illus-
tration further underscores 95 noteworthy in-
ternational collaborations within this research
domain. The most prevalent collaborative en-
deavors transpired between the United States
and China, totaling 5 instances. The United
States recorded the highest citations at 11,766
in comparison to other nations on this topic,
as indicated in Fig. 7.

TreeMap and Thematic Map

Fig. 8 presents a TreeMap visualization delin-
eating the primary 20 keywords extensively
utilized by authors in articles concerning kid-
ney transplantation, emphasizing PRP, MSCs,
and HSCs. Of particular significance, two
keywords associated with kidney transplanta-
tion (constituting 40%) and cell therapy (com-
prising 25%) emerge as recurrently utilized
within this research domain.

Kidney Transplantation-related Cell Therapy

Most Relevant Sources

»»»»»»»»»»

®

&
Y

“
N.of Documents

Figure 5: Ranking of the ten preeminent journals
publishing research papers in the field of kidney
transplantation, emphasizing platelet-rich plasma
(PRP), mesenchymal stromal/stem cells (MSCs),
and hematobpoietic stem cells (HSCs).

DISCUSSION

The comprehensive exploration conducted in
this study aimed to assess the landscape of
research on the contributions of cell therapy
in kidney transplantation, with a particular
emphasis on PRP, MSCs, and HSCs 1971 to
2023. The full record and cited references of
1196 articles were included in our study from
the WOS-CC and Scopus databases.

The bibliometric analyses provided insights
into various facets of this evolving tield, includ-
ing publication trends, citation patterns, influ-
ential authors, collaborating institutions, and
global contributions [117. The steady increase
in annual publications indicates the growing
interest and recognition of Cell Therapy in
Kidney Transplantation.

The United States was the most cited (n=
11,756), following by Italy (n= 2324, the sec-
ond) and the United Kingdom (n= 967, the
third). Among the top 10 countries, all coun-
tries are developed countries. The Leiden Uni-
versity Medical Center (Netherlands) institu-
tions ranked first with 57 papers, the following
institution was from the United States, Mayo
clinic— nonprotit American academic medical
center with a 52 of publications. Moreover,
four of the top 10 active institutions were from
the United States. Between all universities the
universities United States dominated in this
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Table 5: Most relevant journals in the field of stem cell in kidney disease (1971-2023).

Most Relevant Sources Articles  IF JCR Category (Quartile)

Immunology-SCIE (Q2);
Surgery-SCIE (Ql)

Frontiers in Immunology 56 7.3 Immunology-SCIE (Q1)

Immunology-SCIE (Q4);
Surgery-SCIE (Q4)

Current Opinion in Organ Transplantation 36 2.2 Transplantation-SCIE (Q3)
Surgery-SCIE (Q1);

Transplantation 66 6.2

Transplantation Proceedings 38 0.9

American Journal of Transplantation 34 8.7 Transplantation-SCIE (Q1)
Transplant Infectious Disease 25 2.6 inmfgllg:ﬂ:%)giig_(s%?é (09)
Pediatric Transplantation 17 1.3 Eii?;ﬁfggﬁé_%giE (%)
Nephrology Dialysis Transplantation 15 6.1 Eii?jg ;agtﬁi:o;}:fo(fég;—%g]a ©1)
Pediatric Nephrology 15 30 Ei(glf;i;g(gfpl(gsl)égy-SCIE (Q2)
Transplant Immunology 14 1.5 Immunology-SCIE (Q4);

Transplantation-SCIE (Q4)

Extracting keywords such as "kidney trans-
plantation,” "transplantation,” and "hemopoi-
etic stem cell transplantation” allows us to ob-
serve the dynamics and evolution of academic
works in the field of transplantation and stem
cell therapy. These keywords serve as vital in-
dicators of changes in activity and research
directions within this field. Terms related to
organ transplantation, such as "kidney trans

tield. In developed nations, institutions typi-
cally possess ample financial resources and ef-
tective administration and there are capable of
coordinating extensive clinical trial initiatives.
Furthermore, the majority of advanced clini-
cal practices in stem cell therapy have emerged
within developed nations [23, 24].

Country Collaboration Map

Longitude

Latitude

Figure 6: Visualization of collaborative networks among countries in the publication of articles concentrating
on the domain of kidney transplantation, with an emphasis on platelet-rich plasma (PRP), mesenchymal
stromal/stem cells (MSCs), and hematopoietic stem cells (HSCs).

154 Int] Org Transplant Med 2024; Vol. 15 (3) www.ijotm.com



Most Cited Countries

NETHERLADS

) om0 0 1200
N.of Citaions

”‘LHHHH

Figure 7: Ranking of the ten most highly cited
countries in the domain of kidney transplantation,
with emphasis on platelet-rich plasma (PRP),
mesenchymal stromal/stem cells (MSCs), and
hematopoietic stem cells (HSCs).

plantation" and "hematopoietic stem cell
transplantation,” indicate enduring interest
and the importance of progressing methods in
organ transplantation and hematopoietic stem
cells in the field of medicine. This also indi-
cates ongoing enhancements in procedures
and technologies related to these types of
transplantations. Changes in the use of these
key words may reflect the evolution of meth-
ods, technologies, and new approaches in the
tield of transplantation. This is distinctly evi-
dent in both the publication activity and re-
search within this sphere. The majority of ar-
ticles listed in Table 4 are dedicated to research
in the field of hematopoietic stem cells [15-17,
197.

kidney transplantation

140 7% 60
15% 50

immunosuppression
67

7%

hematopoletic stem cell transplantation | mesenchymal stem cells
70

Kidney Transplantation-related Cell Therapy

Chronic kidney disease is a progressive condi-
tion that atfects >10% of the general popula-
tion worldwide, amounting to >800 million
individuals [257. According to the Pan Amer-
ican Health Organization and World Health
Organization data, the cumulative number of
fatalities attributed to kidney diseases in 2019
was 254,028 [26]. The rising prevalence of
kidney diseases [257] underscores the signifi-
cance of exploring novel treatment modalities,
establishing them as a crucial aspect of medi-
cal research. Klinkhammer BM et al. adminis-
tered healthy MSCs to rats with acute anti-
Thy1.1-nephritis in an in vitro setting, and the
results demonstrated an accelerated healing
process of glomerular lesions [277]. At present,
investigations focused on stem cell-based
treatment approaches for kidney diseases are
being conducted in vitro [27, 287].

Increasing evidence suggests that stem cell-
based therapy enhances the regeneration of
renal tissue, reducing kidney damage while
concurrently improving renal function [27].
There are certain challenges and complica-
tions, but science is advancing. Stem cells
could potentially become the next regenera-
tive medicine for treating kidney diseases.

Despite the comprehensive nature of this
study, certain limitations must be acknowl-
edged. The reliance on specitic databases, such
as Scopus and Web of Science, may introduce
selection bias. Additionally, the exclusion of

. . 2

cytomegalovims
3%

regeneratlve medicine |nflammatlon
22
2%

3%

ation rejection
22
2%

Figure 8: TreeMap visualization emphasizing the primary ten author-generated keywords frequently
encountered in articles related to platelet-rich plasma (PRP), mesenchymal stromal/stem cells (MSCs), and
hematopoietic stem cells (HSCs).
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non-English articles may limit the inclusivity
of the analysis. Furthermore, while bibliomet-
ric analyses provide quantitative insights, they
may not capture the qualitative nuances of in-
dividual studies.

In conclusion, this study offers a thorough
examination of the evolving landscape of cell
therapy in kidney transplantation. The identi-
tied trends, key contributors, and collaborative
networks underscore the global significance of
this research area. The results lay the ground-
work for future research directions, under-
scoring the necessity for ongoing exploration
and collaboration to deepen our comprehen-
sion of the impact of cell therapy on improving
kidney transplantation outcomes. Despite the
acknowledged limitations, the insights gained
trom this study contribute valuable knowledge
to the broader scientific community.
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