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Introduction
Bone marrow transplantation, also known as hematopoietic stem 

cell transplantation (HSCT), is a well-established therapeutic approach 
for various conditions, including hematological malignancies, bone 
marrow failure syndromes, and certain non-malignant diseases [1, 
2]. �is review aims to provide insights into recent developments in 
BMT, focusing on key areas such as donor selection, conditioning 
regimens, GVHD management, and emerging therapies. In the realm 
of modern medicine, the landscape of hematopoietic stem cell therapy 
has been dramatically reshaped by unprecedented advancements in 
bone marrow transplantation. �is comprehensive review embarks 
on a journey through the latest breakthroughs, innovations, and 
transformative developments in this �eld, underscoring the profound 
impact on patient outcomes and the broader spectrum of hematologic 
disorders. Historically, bone marrow transplantation has been a 
beacon of hope for individuals grappling with various hematological 
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Cord blood transplants

Cord blood units, rich in hematopoietic stem cells, are another 
valuable donor source. Advances in cord blood banking and selection 
criteria have expanded the applicability of cord blood transplantation, 
especially in pediatric cases.

Alternative donor selection algorithms 

Innovative algorithms for donor selection, combining HLA typing, 
killer immunoglobulin-like receptor (KIR) matching, and other genetic 
factors, are being developed to enhance gra� compatibility and reduce 
complications.

Conditioning regimens

Conditioning regimens play a pivotal role in preparing patients 
for BMT by suppressing the recipient's immune system and creating a 
favorable environment for donor cell engra�ment. Recent developments 
include

Reduced-intensity conditioning (ric)

RIC regimens have gained popularity, particularly in older or 
medically fragile patients. �ese regimens o�er a less toxic approach 
while maintaining the gra�-versus-tumor e�ect.

Targeted therapies 

�e integration of targeted therapies, such as monoclonal antibodies 
and tyrosine kinase inhibitors, into conditioning regimens is under 
investigation. �ese therapies aim to enhance the gra�'s anti-tumor 
e�ect and reduce relapse rates. Personalized Conditioning Tailoring 
conditioning regimens based on individual patient characteristics, 
disease status, and the speci�c transplantation goals is a growing trend. 
�is approach minimizes toxicity and maximizes therapeutic e�cacy.

Graft-versus-host disease (GVHD) management

GVHD remains a signi�cant challenge in BMT. Recent advances 
in GVHD management include Pharmacological Approaches Novel 
immunosuppressive agents, such as ruxolitinib and vedolizumab, 
have shown promise in controlling acute and chronic GVHD while 
minimizing side e�ects.

Cellular therapies

Infusion of regulatory T cells (Tregs) and mesenchymal stromal cells 
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continuous advancements in bone marrow transplantation (BMT) 
mark a transformative era in the �eld of hematopoietic stem cell 
therapy. �e expansion of donor options beyond familial matches, 
incorporating haploidentical and unrelated donors, has revolutionized 
accessibility, providing hope for patients without immediate matches. 
Technological strides in tissue typing have elevated precision in donor-
recipient matching, signi�cantly reducing the risk of gra�-versus-
host disease (GVHD) and improving overall transplant success rates. 
�e evolution of conditioning regimens, including reduced-intensity 
approaches, has broadened the demographic of eligible recipients, 
making BMT a viable option for older individuals and those with 
underlying health conditions. Beyond the transplant itself, the 
integration of targeted therapies and immunomodulatory drugs in 
post-transplant care represents a pivotal step toward enhancing patient 
well-being and long-term outcomes. In essence, these comprehensive 
advancements underscore the dynamic nature of BMT, transforming it 
from a procedure with limited applicability to a versatile and e�ective 
treatment option. As research and innovation persist, the future of bone 
marrow transplantation holds promise for even greater success rates, 
improved patient experiences, and expanded therapeutic possibilities.
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