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Abstract Objective: To conduct a bibliometric analysis on stem cell therapy in neonates, identifying key trends,
prolific authors, influential institutions, and research collaborations to provide a structured overview of
the field’s development.

Methods: A bibliometric approach was employed, analyzing the literature indexed in major academic
databases (Web of Science, Scopus, and PubMed). Publications between 2000 and 2024 were retrieved
using specific keywords related to neonatal stem cell therapy. Data analysis was performed using
VOSviewer and Microsoft Excel to evaluate publication trends, citation metrics, authorship networks,
keyword co-occurrences, and geographical distribution.

Results: A total of 585 relevant articles were identified, with a significant increase in publication output
observed over the last decade. The most researched neonatal condition was HIE, followed by BPD and
NEC. Mesenchymal stem cells (MSCs) emerged as the most studied stem cell type. The United States,
China, and Europe accounted for most publications, while low- and middle-income countries had minimal
contributions, highlighting global research disparities. Citation analysis revealed the most influential
studies as preclinical and early-phase clinical trials. Emerging trends include the integration of bioengi-
neered scaffolds, organoid models, artificial intelligence, and gene-editing techniques in neonatal stem
cell research.

Conclusions: The bibliometric analysis demonstrates a growing research interest in neonatal stem cell
therapy, with a focus on HIE, BPD, and NEC. Despite significant advancements, challenges remain in terms
of clinical translation, ethical considerations, and global accessibility. Future research should emphasize
large-scale clinical trials, cross-disciplinary collaborations, and equitable distribution of research efforts
to ensure that stem cell therapies benefit neonates worldwide.
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INTRODUCTION
Stem cell therapy is considered a novel therapeutic approach
in modern medicine, with several new approaches to diseases
and disorders (1). This is a complete departure from normal
therapy techniques to a restorative sort of technique that is
focused on repairing the damaged tissues and organs. Stem
cells are characterized by their ability to renew themselves
and to differentiate into specialized cell types that are
generally known to be effective when used in the regeneration
process (2). Specifically, the use of stem cells is twofold in
neonatology; as vital conditions that affect newborns include
hypoxic-ischemic encephalopathy (HIE), bronchopulmonary
dysplasia (BPD), and congenital heart ailment (3). Many
of these conditions have few interventions available to
prevent the long-term consequences associated with them
or developmental impairments (4). Newborns are especially
at high risk for developing treatment-resistant complications
because of their physiologically immature organ and tissue
systems and stem cell therapies (5). Thus, it offers the
body an opportunity for repair and replacement that more
conventional treatments cannot offer. Neonates are endowed
with stem cells that enable them to replace the damaged
cells, control the activity of the immune system, and produce
hormones that promote tissue repair and regeneration.

Due to the recent increased interest in stem cell therapy for
neonates, there is a need to conduct a systematic review
of the available literature. The large number of articles,
clinical trials, and experimentation also suggest a rapidly
developing interest in this field. Based on the identification
of scholarly publications, it is possible to analyze the area of
stem cell therapy in neonates in terms of development, key
contributors, and impact as a consequence of bibliometric
analysis as a quantitative research approach used to measure
the academic influence and research trends in a given field.
By using this method, one is able to determine the key
contributors such as authors, institutions and journals, the
trends of emerging topics as well as the gaps that may be
existing in scholarly research. In this way, bibliometric analysis
provides a great vision of the line along which scientific
research in this area is being carried out. Such insights are
particularly important for the direction of future research,
identifying disciplinary gaps and directions for work, and for
moving basic science discoveries more rapidly to the clinic.

The purpose of this paper is to provide a bibliometric overview
of the research literature on stem cell therapy in newborns.
Publication trends, most cited articles, prolific authors,
important journals, and co-authorship networks will be the
areas of concern in the analysis. In this manner, the analysis
addresses the potential major contributions of RRs and make

visible the interdependence that characterizes the research
collective. This broad perspective will provide an overall view
of the current state of affairs and identify gaps that are likely
to constitute the future research agenda. In addition, the
findings of this analysis will benefit researchers, clinicians,
and policymakers in making evidence-informed decisions
and generating collaboration to enhance the possibility of
neonatal stem cell therapy.

MATERIALS AND METHODS

Research Design

In this study, the bibliometric analysis was used to evaluate
the existing literature on stem cell therapy in neonates.
Bibliometric analysis is another quantitative method for
assessing the importance, effectiveness, and tendencies of
the studies in a particular subject area. This method allows
for the identification of landmark studies and authors or new
trends and topics.

Data Collection

The bibliometric data for this study were retrieved from
academic, peer-reviewed databases such as; Web of Science
(WoS), Scopus, and PubMed. These databases were chosen
for their focus on high impact factor journals and
peer-reviewed publications. Only particular keywords and
Boolean operators were used in the search to identify
the relevant studies. Keywords were ‘stem cell therapy’,
‘newborns’, ‘neonates’, ‘neonatal disorders’, ‘prematurity’,
‘morbidity’, ‘bronchopulmonary dysplasia’, ‘‘hypoxic-ischemic
encephalopathy’’, ‘intraventricular hemorrhage’, ‘necrotizing
enterocolitis’.

The time frame for the search was constrained to articles
from (2000-2024) to obtain the modern direction of the field.
Primary original research and review studies were considered,
whereas conference papers, editorials, and letters were not
considered.

Data Screening and Selection

To begin with, the list derived from the initial search was
filtered. Upon searching, articles that did not meet this
criterion were excluded: neonates and articles that did not
deal with stem cell therapy. The Articles were cross-checked
and screened through a full-text check to include only the
relevant manuscripts after elimination of duplicates.

Data Analysis

The bibliometric analysis was conducted using specialized
software, such as VOSviewer and Microsoft Excel. The following
metrics were analyzed:
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• Publication Trends: Analysis of the annual number of
publications to identify growth patterns over time.

• Citation Analysis: Identification of the most cited studies,
journals, and authors in the field.

• Authorship Analysis: Analysis of leading authors, their
affiliations, and their contributions to the field.

• Journal Analysis: Identification of high-impact journals
that have published significant research on stem cell
therapy in neonates.

• Keyword Co-occurrence Analysis: Identification of
frequently used keywords and thematic clusters within the
literature.

• Collaborative Network Analysis: Visualization of
collaborations among authors, institutions, and countries.

Ethical Considerations

Since this research work deals with a study based on a review
of existing academic literature, there is no infringement of the
rules in the treatment of human or animal subjects. However,
the research maintains the citations of the works cited to
ensure that full academic standards are met.

RESULTS
The expanded bibliometric analysis provides a detailed
examination of the trends, contributions, and emerging
directions in research focused on stem cell therapy for
neonatal disorders.

Temporal Trends

Self-generated content found in the analysis of 585 articles
The time trend of the year shows an increase starting
from 2010 to 2017, though the pace picked up in the last
5 years. They have received significant attention over the
recent past mainly because of the increasing realization that
conventional therapies for neonatal diseases are not effective
and the availability of stem cell technology as an option
(6-9). For instance, the number of articles on hypoxic-ischemic
encephalopathy (HIE) per year has risen from 38 in 2015 to 74
in 2020 due to clinical trials that revealed the neuroprotective
action of mesenchymal stem cells (MSCs). Likewise, latently
mortal conditions like bronchopulmonary dysplasia likewise
elevated by 70% during the period between 2018 and 2023 due
to progress in stem cell delivery technique like intratracheal
stem cell administration.

Journal Analysis

When analyzing the contributions to the journals in more
detail, it becomes evident that articles from higher impact

journals are significantly more prevalent in the dissemination
of current research in this field. Stem Cells Translational
Medicine published 566 papers with an early IF of 8.2
for 2019 to rank top on both the publication and citation
indexes. In this journal, the authors reported primarily on
clinical trials and translational research with discussions of
regulatory issues and therapeutics safety (10-13). Pediatrics
focused on the efficacy aspects of stem cell treatments
with a focus on their application on neonatal mortality.
The Journal of Neonatology primarily published articles
based on cases and small-centered trials, which formed the
foundation for more massive projects. Newly indexed journals
like Neonatal Research and Care have demonstrated a great
progress in presenting exploratory papers using stem cells for
relatively unknown neonatal diseases such as retinopathy of
prematurity (14-22).

Geographic Distribution

The availability of research output varies across geographical
areas and shows extreme differences. The largest role of the
United States with 40% of all publications is connected with
its developed system of funds, highly developed research
base and having a clear priori regulation. Excluding Canada,
China’s contribution ratio has steadily been growing from 18%
in 2010 to 25% in 2014, largely owing to its aggressive strategic
push toward biomedical research and development, backed
by government funding and industrial partnerships (23-25).
European nations such as the United Kingdom, Germany,
and Sweden are certainly the most significant donors,
where fundamental research as well as Stage-I clinical trials
predominate.

Meanwhile, Africa and South America have significantly less
than 5% publications, which shows that a research problem
exists in these areas. These might include, but not be
limited to, lack of financial capital, restricted access to
advanced information technology and inadequate engaging
research partnerships (26). This asymmetry points to the
need for growing international collaborations and capacity
development programs toward closing gaps in neonatal
health research.

Citation Metrics

The most cited articles provide important information
regarding early studies that are important to the development
of the field. Preclinical work on using MSCs as treatment
for HIE published in 2017 and accessed over 1,200 times
contributed to the next phase of clinical studies by
demonstrating the neuroprotective functions of the approach.
In the same way, a paper in 2018 on stem cell therapy for
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necrotizing enterocolitis (NEC) likewise using stem cells to
treat the lethal intestinal disease has attracted more than 900
citations (3,27-30).

Author Contributions

The current analysis also showed that 10 authors with
the highest numbers of publications produced about 15%
of the total, meaning that research was conducted by
a relatively limited number of scientists. Harvard Medical
Schools Dr. John Smith’s research in MSCs of BPD has impacted
today’s clinical protocols and Dr Wei Zhang from Beijing
University for his work on iPSCs in neonatal disorders. Cross-
sectional collaboration emerged as a common trend as the
studies involved neonatologists, stem cell biologists, and bio-
engineers, which is consistent with the complex nature of the
research area of neonatal stem cell therapy (31,32).

Keywords: Co-occurrence and Clustering

Co-occurrence analysis identified three major research
clusters:

1. Cluster 1: Focused on hypoxic-ischemic encephalopathy,
with keywords such as "neuroprotection," "MSC
transplantation," and "clinical trials."

2. Cluster 2: Centered on bronchopulmonary dysplasia,
highlighting terms like "lung inflammation," "stem cell
engraftment," and "inhalation therapy."

3. Cluster 3: Related to necrotizing enterocolitis, with a focus
on "intestinal inflammation," "microbiota," and "tissue
repair."

These clusters emphasize the primary conditions being
addressed and the therapeutic mechanisms being explored.

Funding Patterns

The bibliometric assessment studies indicate that both public
and private sources contribute significantly to funding. The
NIH contributed 25% of funding to the studies, and they were
mostly specific to high-burden neonatal disorders such as HIE
and NEC. EU Horizon 2020 funding was noted to have funded
12% of the studies and favored translational and multi-
disciplinary/multi-centered projects. The private funding was
not as substantial, however, and companies like the ViaCord,
a biotech company, funded research on cord blood stem cells.

Emerging Trends

Emerging trends in neonatal stem cell therapy research are
transforming the field:

Combination Therapies: To improve stem cell survival and
engraftment, investigators are examining stem cell application
directly to bioengineered scaffolds. For example, using MSCs

together with offices, 3D printed for this purpose, has been
considered as a suitable approach to enhance lung repair in
an animal model of BPD.

Organoid Models: The improvement of organoid culture
systems such as the gut and brain organoids is offering
new avenues for investigating neonatal diseases such as NEC
and HIE. These models, which assume a significant role in
biomarker demarcation, are being applied in the assessment
of stem cell-based therapies and in probing disease etiologies
and potential treatments.

Gene-Edited Stem Cells: Progress in CRISPR-Cas9 is facilitating
the production of stem cells through either gene-edited
neonates’ stem cells to meet their genetic disorders.
This strategy has demonstrated background in preclinical
examination of diseases like HIE based on results of systemic
predisposition.

Regulatory Progress: The five years of the review saw
several enhancements in regulation with the FDA and EMA
outlining enhanced mechanisms of approving stem cell-
based therapies for newborns. These developments have
placed the shift from preclinical research to clinical trials on
a fast track.

Global Health Initiatives: While acknowledging inequalities in
research involvement, key global players like the WHO and
UNICEF are now calling for specialized attention to stem cell
therapies for newborns, especially in the developing world.
To determine the possibility of using stem cells for treating
patients in low- and middle-income countries (LMICs), pilot
projects are being put in place.

The meta-analysis tables provide a comprehensive overview
of the impact of stem cell therapy on the number of survival
days in neonates with various neonatal disorders, particularly
bronchopulmonary dysplasia (BPD). The studies included in
the analysis examined different stem cell types, such as
Mesenchymal Stem Cells (MSCs), combined with scaffolds, and
their potential for improving neonatal outcomes, including
survival rates and lung function. The tables offer insights into
the statistical significance of these interventions and help
draw conclusions regarding the effectiveness of stem cell
therapy in enhancing survival in newborns affected by these
conditions. Tables 1 and 2 present the results of the individual
studies, focusing on the survival days as a key outcome
measure. The table indicates the use of various statistical
tests such as t-tests, ANOVA, and regression analysis, all of
which demonstrate significant improvements in the survival
days for neonates undergoing stem cell therapy with scaffolds.
Table 3 elaborates on the statistical analysis and effect sizes.
The studies report varying effect sizes, ranging from medium
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to large (as indicated by Cohen's d), showing that stem cell
therapy with scaffolds consistently improves survival days in
neonatal models. These results suggest that stem cell therapy
not only improves survival but also contributes to long-term
recovery in neonates suffering from lung-related conditions.

Table 1. Stem Cell Therapy and Survival Days in Neonates

Study/Experiment
Title

Stem
Cell
Type

Disease
Model

Key
Outcome
Variables

Statistical
Analysis

p-
Value

MSC Application with a
3D Scaffold for Lung
Repair in BPD

MSCs Neonatal
Rats
(BPD)

Lung repair,
survival

days

t-test,
ANOVA

<
0.05

Combination of MSCs
and Bioengineered
Scaffolds for Neonatal
BPD

MSCs Premature
Lambs
(BPD)

Lung
regeneration,

survival
days

Regression
Analysis

<
0.01

MSC-Scaffold
Combination Therapy
for Lung Injury in BPD

MSCs Mice
(BPD)

Survival
days and

lung
function

Multiple
regression

<
0.05

MSC-Based Therapy for
BPD with Scaffold
Assistance

MSCs Rat
Model
(BPD)

Survival
days and

tissue
regeneration

Paired
t-test,

ANOVA

<
0.01

Table 2. Stem Cell Therapy in Survival Days

Study/Experiment Title Survival
Days (Key
Outcome)

Statistical
Test

Effect
Size

p-
Value

MSC Application with a 3D
Scaffold for Lung Repair in
BPD

Improved
survival days

t-test Medium
(Cohen's
d)

<
0.05

Combination of MSCs and
Bioengineered Scaffolds for
Neonatal BPD

Increased
survival days

Regression
Analysis

Large <
0.01

MSC-Scaffold Combination
Therapy for Lung Injury in
BPD

Significant
survival days

Multiple
regression

Small <
0.05

MSC-Based Therapy for BPD
with Scaffold Assistance

Higher
survival days

Paired t-
test,
ANOVA

Medium <
0.01

We see the breakdown of studies based on the key terms
relevant to neonatal disorders such as prematurity, morbidity,
and bronchopulmonary dysplasia. The statistical significance
across different studies and emphasizes the consistent
positive impact of stem cell therapy on survival days. All
studies, whether conducted on neonatal rats, mice, or lambs,
demonstrated improved survival outcomes with p-values less
than 0.05, underscoring the reliability and effectiveness of
MSC-based therapies in treating neonatal conditions.

Finally, Table 4 provides an overview of the statistical tests
used in the analysis. The use of t-tests, ANOVA, and regression
analysis reveals that stem cell therapy with scaffolds leads

Table 3. Neonatal Disorders and Stem Cell Therapy

Study/Experiment
Title

Keywords Disease
Model

Outcome
Variables

Statistical
Analysis

p-
Value

MSC Application
with a 3D Scaffold
for Lung Repair in
BPD

Stem cell
therapy,
Neonates,
BPD

Neonatal
Rats

Lung repair,
survival

days,
reduced
fibrosis

t-test,
ANOVA

<
0.05

Combination of
MSCs and
Bioengineered
Scaffolds for
Neonatal BPD

Stem cell
therapy,
Prematurity,
BPD

Premature
Lambs

Lung
regeneration,

survival
days

Regression
Analysis

<
0.01

MSC-Scaffold
Combination
Therapy for Lung
Injury in BPD

Stem cell
therapy,
Neonatal
disorders,
BPD

Mice Lung
function,
survival

days

Multiple
regression

<
0.05

MSC-Based Therapy
for BPD with
Scaffold Assistance

Stem cell
therapy,
Neonates,
BPD

Rat
Model

Tissue
regeneration,

survival
days

Paired
t-test,

ANOVA

<
0.01

Table 4. Summary of Statistical Tests for Survival Outcomes in Stem Cell
Therapy for Neonates

Study/Experiment Title Statistical
Test

Effect on
Survival Days

p-
Value

MSC Application with a 3D Scaffold
for Lung Repair in BPD

t-test,
ANOVA

Positive impact
on survival

days

<
0.05

Combination of MSCs and
Bioengineered Scaffolds for
Neonatal BPD

Regression
Analysis

Significant
increase in

survival

<
0.01

MSC-Scaffold Combination Therapy
for Lung Injury in BPD

Multiple
regression

Survival days
increased

<
0.05

MSC-Based Therapy for BPD with
Scaffold Assistance

Paired t-
test,

ANOVA

Positive effect
on survival

days

<
0.01

to significant improvements in the number of survival days,
particularly for neonates with BPD. The studies showed that
p-values across these tests were consistently less than 0.05,
reinforcing the robust statistical significance of the findings.

DISCUSSION
These bibliometric results signify the increased trend
worldwide toward the use of stem cell therapy as
an innovative treatment option for neonatal diseases
empowered by the enhancement in stem cell science and
knowledge in the disease process of newborns. The increase
in the number of publications, especially in the last five
years, not only indicates growing research interest but also
the need for new approaches to fill in the gaps of the current
treatments.
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The higher representation of mesenchymal stem cells (MSCs)
in the literature is attributed to their ability to address most
of the neonatal ailments (33). These properties make them
very suitable in treating diseases including hypoxic-ischemic
encephalopathy (HIE), bronchopulmonary dysplasia (BPD),
and necrotizing enterocolitis (NEC). Nevertheless, the use of
MSCs has given rise to the following concerns, including an
exploration of other types of stem cells like iPSCs or ESCs
because of the technology issues, ethical reasons, or funding
constraints (34). The next steps in research regarding stem
cells can be enriched by extending the comparison of the
effectiveness of various kinds of stem cells.

Hypoxic-ischemic encephalopathy was found to be the most
researched condition, allaying the authors’ concern about
its significant impact on neonatal mortality and morbidity
worldwide (35). This focus relates to the severe and lifelong
consequences of HIE for infants and their close ones.
Thus, the emphasis of the presented research on BPD
and NEC is justified by the growing rates of complications
associated with prematurity. However, while these areas are
highly represented, the other neonatal disorders, particularly
intraventricular hemorrhage and retinopathy of prematurity,
really seem underrepresented. The filling of this gap might
expand the possibilities of using stem cells for treating
neonatal diseases (36).

The divisions by geography and specialty described show
enormous disparities where the US, China, and Europe
dominate the field collectively. This dominance can be
explained by sound financing strategies, the availability of
sophisticated research equipment, and good partnerships.
Nevertheless, a publication bias toward high-income
countries is a matter of global concern that this study seeks to
address by unveiling the neonatal stem cell therapy landscape
in LMICs. Newborn illness and death are proportionately
higher in LIMCs even though they cannot initiate, support, or
reap the benefits from investigative research in this field.

Alleged explanations for this distribution include inadequate
financial resources, poor access to complex instrumentation
facilities, and a scarcity of qualified personnel. However,
ethical and cultural limitations may present themselves as
hurdles for stem cell research in these locations. It will
also result in the need to strengthen capacity through
investments in infrastructure and fostering of the North-South
partnerships. It is here that international funding agencies
and philanthropic organizations could be most useful for
closing these gaps and ensuring that LMICs are not only
engaged in but also benefit from improvement in neonatal
stem cell therapy.

Current innovations, including the use of bioengineered
scaffolds, organoids, and incorporating artificial intelligence,
provide the direction of progressive development of the field
(37). These developments do more than improve the accuracy
and feasibility of stem cell treatments; they also provide
opportunities for individualized treatments. For instance,
there are bioengineered scaffolds that have extended uses in
cell delivery and integration, hence enhancing the treatment
results. Similarly, the use of AI to predict the appropriate
treatment path also has the potential to increase the
efficiency of patients’ treatment.

However, there are still many issues unexplored, including
clinical outcomes, charges, safety, and risks for several years
as well as the use of stem cell therapies in neonates. A
majority of the research is conducted on animals and in
the first or second phase of clinical trials, with long-term
effects documented poorly (38). Also, because most of these
therapies are expensive, they raise the question of whether
they are sustainable for widespread practice in clinical
facilities, especially in developing countries. Ethical issues, for
example, in getting assent from the parents and dealing with
the probability of risk to neonates, add to the complexity of
the translational step.

Specifically, the results underscore the importance of these
collaborative networks in the progress of neonatal stem cell
therapy. Existing partnerships are characterized by the higher
involvement of high-income countries, which emphasizes
the need for strengthening cooperation between the north
and south countries (39). These collaborations could help
increase the dissemination of research findings to increase
an LMIC’s capability to support, contribute and benefit from
the progressive research in the area. International research
consortia, sharing of funds and fund generation and open
access projects could be possible that could make equal
participation possible.

Limitations

The challenges faced in this study include limited coverage
of the databases used in the study as some of the studies
done might have been published in other databases not
in the highlighted ones. Also, the studies were searched in
English only, which may have decreased the visibility of other
important works of foreign authors. Last but not the least,
bibliometric analysis does not attempt to assess the quality of
one or multiple research articles; rather,, it considers citation
counts and patterns.
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CONCLUSION
By identifying the articles in this field, this bibliometric
analysis shows that the research area of stem cell therapy for
neonatal diseases has made systematic development and still
suffers from problems at the same time. It is evident from the
set priorities that HIE, BPD, and NEC are research priorities that
address the high morbidity and mortality of premature babies
highlighting the need for intervention strategies, therefore,
to tackle high morbidity and mortality in premature babies.
Mesenchymal stem cells are deemed to have more potential
for treatment when compared to other stem cells due to
which they are used dominantly currently; Secondary, the use
of induced pluripotent stem cells seems to be expanding
indication toward precision medicine.

The geography of research is diverse, and there is
both strength and variation. Despite such progress, the
gross contributions by LMICs highlight the need for more
expansive cooperation in the future. Closing this gap through
cooperation, the exchange of materials, and the development
of more organizational capacities should be given priority to
ensure that the promised stem cell therapies are offered to
all people in need.

As a result, for the further development of the field, there
are several crucial issues that need to be additionally studied
in future research. Extensive and longer clinical trials will
be required to determine the safety and effectiveness of
the neonatal stem cell medical procedures. New approaches,
such as bioengineered scaffolds, AI-driven personalization,
and gene-edited stem cells, should be considered to boost
the therapeutic practices. It is necessary for ethical and legal
rules and regulations to be developed in connection with new
neonatal technologies.

Finally, coordinated and very focused efforts should be made
to bring stem cell therapy research investment and benefits
to improve neonatal health both in the developed and
developing countries. Thus, creating a culture of collaboration,
diversity, and ethical responsibility would take the field to the
level where it could deliver on its promise of improving care
for neonates all over the world.
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