
International Journal of Cell Science and Biotechnology     E-ISSN 2320-7574 
©2023 IJCSB ®, All Rights Reserved     Available at: https://ijcsb.evegenis.org/ 

 

  Peer Reviewed Article 
 

 24| International Journal of Cell Science and Biotechnology, Vol.12 (2023) 

 

Current Landscape of Allogenic Stem Cell Therapy: Progress and 
Challenges 
 

Sanjeev Gautam1*, Akash Sindhyan1 and Anal Kant Jha2 
 
1Department of Biotechnology, Institute of Integrated and Honors Studies, Kurukshetra University, Kurukshetra, Haryana India 
2Aryabhatta Centre for Nanoscience and Nanotechnology Aryabhatta Knowledge University, CNLU Campus, Patna, India 
 
Received 26 Nov 2023, Accepted 05 Dec 2023, Available online 17 Dec 2023, Vol.12 (2023) 

 

 
Abstract 
  
Allogenic stem cell therapy has emerged as a promising approach in regenerative medicine, offering potential 
treatments for a variety of diseases through the use of stem cells derived from donors. This review examines the current 
landscape of allogenic stem cell therapy, highlighting significant progress and ongoing challenges. We explore various 
types of stem cell treatments, including hematopoietic stem cell transplantation and mesenchymal stem cell therapies, 
and assess the status of clinical trials worldwide. The review discusses advancements in clinical outcomes, the hurdles 
faced in terms of immunogenicity, graft-versus-host disease (GVHD), and ethical concerns. Finally, we outline future 
directions for research and clinical practice, emphasizing the need for improved techniques and novel strategies to 
enhance the efficacy and safety of allogenic stem cell therapies. 
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Introduction 
 

Allogenic stem cell therapy involves the use of stem cells 
from genetically different individuals of the same 
species, typically donors, to treat various diseases. This 
approach has shown remarkable progress, especially in 
the field of hematopoietic stem cell transplantation 
(HSCT) for treating blood disorders such as leukemia 
and lymphoma (Barker et al., 2007). Allogenic stem cells 
offer the advantage of providing cells with regenerative 
capabilities to patients who cannot use autologous stem 
cells due to disease or other constraints (Dazzi et al., 
2014). 

Hematopoietic stem cell transplantation (HSCT) is 
one of the most well-established forms of allogenic stem 
cell therapy, utilized primarily for hematologic 
malignancies and certain genetic disorders. HSCT 
involves the transplantation of stem cells to restore the 
blood and immune systems, with significant 
advancements improving patient outcomes over the 
past two decades (Muller et al., 2014). Mesenchymal 
stem cell (MSC) therapy is another prominent area, 
showing promise in treating a range of conditions from 
autoimmune diseases to cardiovascular disorders due 
to its immunomodulatory and regenerative properties 
(Caplan & Correa, 2011). 

Despite these advances, challenges remain, 
including issues related to immunogenicity, risk of 
GVHD, and the ethical implications of donor selection 
and tissue matching (Barker et al., 2018).  
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This review will address the current status of allogenic 
stem cell therapies, examine the progress made in 
clinical trials, and discuss future directions for 
overcoming existing challenges. 

 
What Are the Different Kinds of Stem Cell 
Treatments Available? 

 
Stem cell treatments can be broadly classified into 
several categories, each with distinct mechanisms and 
applications: 
 
 

1. Hematopoietic Stem Cell Transplantation (HSCT): 
HSCT involves the infusion of hematopoietic stem cells 
to treat blood cancers and disorders. This therapy can 
be autologous (using the patient's own cells) or 
allogenic (using donor cells). Allogenic HSCT is used to 
treat conditions like leukemia, lymphoma, and some 
genetic blood disorders (Ruggeri et al., 2004). 
2. Mesenchymal Stem Cell Therapy: MSCs are 
multipotent stem cells capable of differentiating into 
various cell types, including osteocytes, chondrocytes, 
and adipocytes. They are used in treating conditions 
such as osteoarthritis, myocardial infarction, and 
chronic inflammatory diseases due to their regenerative 
and immunomodulatory properties (Caplan & Correa, 
2011). 
3. Induced Pluripotent Stem Cells (iPSCs): iPSCs are 
generated by reprogramming somatic cells to an 
embryonic-like pluripotent state. They hold potential 
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for personalized medicine, disease modeling, and cell 
replacement therapy (Takahashi & Yamanaka, 2006). 
4. Neural Stem Cell Therapy: Neural stem cells are used 
to treat neurodegenerative diseases and brain injuries. 
They have shown potential in preclinical and early 
clinical studies for conditions like Parkinson’s disease 
and spinal cord injury (McDonald & Sadi, 2005). 
5. Epithelial Stem Cell Therapy: These stem cells are 
used in regenerative treatments for epithelial tissues, 
including the cornea and skin, to repair damage from 
burns, injuries, or degenerative conditions 
(Kretzschmar & Watt, 2012). 
Status of Clinical Trials 
 
The progress of allogenic stem cell therapy is evident in 
numerous clinical trials across various conditions: 
 
1. Hematopoietic Stem Cell Transplantation (HSCT): 
Clinical trials have demonstrated improved outcomes 
with new conditioning regimens and graft-versus-
tumor effects. For instance, trials exploring reduced-
intensity conditioning have shown promise in 
increasing survival rates and reducing treatment-
related mortality (Szer et al., 2006). 
2. Mesenchymal Stem Cell (MSC) Trials: MSCs are being 
tested for conditions ranging from autoimmune 
diseases to cardiovascular disorders. Trials have shown 
that MSCs can modulate immune responses and repair 
damaged tissues, although issues such as optimal dosing 
and long-term effects are still under investigation 
(Kouroupis et al., 2015). 
3. Induced Pluripotent Stem Cells (iPSCs): Clinical 
trials using iPSCs are still in early stages, focusing on 
safety and efficacy in generating patient-specific cell 
types for regenerative treatments. For example, trials 
are exploring the use of iPSC-derived retinal cells for 
age-related macular degeneration (Mandai et al., 2017). 
4. Neural Stem Cells: Clinical trials are investigating the 
use of neural stem cells in treating neurological 
conditions such as stroke and traumatic brain injury. 
While early results are promising, challenges related to 
cell survival and integration into host tissues remain 
(Barker et al., 2017). 
5. Epithelial Stem Cells: Trials using epithelial stem 
cells for skin regeneration and corneal repair have 
demonstrated clinical efficacy, particularly in treating 
severe burns and corneal blindness (Gordon et al., 
2014). 
 
The diverse applications of allogenic stem cell therapy 
highlight its potential, but ongoing research and clinical 
trials are essential to address safety concerns, optimize 
protocols, and expand indications. 

 
Challenges in Allogenic Stem Cell Therapy 
 
Despite the significant advances in allogenic stem cell 
therapy, several challenges continue to hinder its 
broader application and efficacy. One major challenge is 
immunogenicity, where the recipient’s immune system 

may recognize the transplanted cells as foreign, leading 
to immune rejection or graft failure. This issue is 
particularly prominent in allogenic stem cell therapies 
where donor and recipient are not genetically identical, 
raising the risk of graft-versus-host disease (GVHD), a 
severe condition where donor immune cells attack the 
recipient's tissues (Dazzi et al., 2014). Addressing 
immunogenicity often involves complex 
immunosuppressive regimens, which can increase the 
risk of infections and other complications (Zeiser & 
Blazar, 2017). 

Another significant challenge is graft-versus-host 
disease (GVHD), which remains a major complication in 
allogenic HSCT. GVHD occurs when donor T cells attack 
the recipient's tissues, leading to severe inflammation 
and damage to organs such as the skin, liver, and 
gastrointestinal tract (Barker et al., 2018). Efforts to 
mitigate GVHD include improving tissue matching and 
employing novel immunomodulatory therapies, but 
achieving a balance between effective immune 
suppression and preserving the graft’s therapeutic 
potential remains complex (Muller et al., 2014). 

Ethical and regulatory concerns also pose 
challenges, particularly regarding donor consent and 
the use of stem cells derived from embryos or induced 
pluripotent stem cells (iPSCs). Ensuring ethical 
practices in stem cell procurement and addressing 
regulatory hurdles for new therapies can delay 
advancements and limit accessibility (Kimmelman, 
2018). 

Lastly, technical and logistical issues such as cell 
sourcing, processing, and standardization of protocols 
continue to affect the scalability and reproducibility of 
allogenic stem cell treatments. Improving these 
processes is crucial for translating research findings 
into clinical practice and ensuring consistent, high-
quality treatments (Gartner et al., 2019). 

These challenges underscore the need for ongoing 
research and innovation to enhance the safety, efficacy, 
and accessibility of allogenic stem cell therapies. 

 
Future Directions 
 
Future research in allogenic stem cell therapy should 
focus on several key areas to enhance efficacy and 
safety: 
1. Improving Graft Survival: Strategies to enhance the 
engraftment and long-term survival of transplanted 
stem cells include developing better conditioning 
regimens, improving immunosuppressive protocols, 
and employing gene editing techniques to reduce 
immunogenicity (Nair et al., 2020). 
2. Addressing Graft-Versus-Host Disease (GVHD): 
Novel approaches to minimize GVHD include using 
regulatory T cells, developing less immunogenic donor 
cells, and exploring new immunomodulatory drugs 
(Zeiser & Blazar, 2017). 
3. Optimizing Cell Source and Manufacturing: 
Advances in stem cell processing, including the use of 
iPSCs and improved culture techniques, are crucial for 
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generating high-quality cells that meet clinical 
standards (Gartner et al., 2019). 
4. Personalized Therapies: Tailoring stem cell 
therapies based on genetic and molecular profiles of 
patients can improve treatment outcomes and reduce 
adverse effects (Araki et al., 2021). 
5. Ethical and Regulatory Considerations: Addressing 
ethical concerns related to donor selection and ensuring 
compliance with regulatory standards are essential for 
the continued advancement of stem cell therapies 
(Kimmelman, 2018). 
 
By focusing on these areas, researchers and clinicians 
can enhance the potential of allogenic stem cell 
therapies and expand their applications to a broader 
range of diseases. 
 
Conclusions 
 
Allogenic stem cell therapy represents a transformative 
approach in regenerative medicine, with significant 
advancements in various fields including hematology, 
immunology, and neurology. The progress achieved 
through clinical trials and research underscores the 
potential of these therapies to address previously 
untreatable conditions. However, challenges such as 
immunogenicity, GVHD, and ethical considerations 
remain critical issues that need to be addressed. 
Future research should aim to refine current 
techniques, improve patient outcomes, and explore new 
applications of allogenic stem cells. By advancing our 
understanding of stem cell biology and optimizing 
clinical protocols, we can harness the full potential of 
allogenic stem cell therapies to benefit patients 
worldwide. 
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