Journal of Hematology &
Thromboembolic Diseases

o o
/GLSSN. 23298790,
“nop sag{"

OPEN a ACCESS Freely available online

Perspective

Exploring the Role of Myeloablative CBT in Treating Blood Cancers

Amber Brown"

Department of Oncology, University of Monastir, Monastir, Tunisia

DESCRIPTION

Hematological malignancies, such as leukemia, lymphoma, and
myeloma, continue to pose significant challenges in medical
treatment despite advances in chemotherapy, radiation, and
targeted therapies. Bone Marrow Transplantation (BMT) offers
hope for patients with these conditions, particularly when
conventional treatments fail. Among the various forms of
hematopoietic stem cell transplantation, myeloablative Cord
Blood Transplantation (CBT) has emerged as a promising
option for certain patients. This article explores the role of
myeloablative  cord blood transplantation in  treating
hematological malignancies, its advantages, limitations, and
future directions.

Myeloablative cord blood transplantation

Myeloablative transplantation involves the use of high-dose
chemotherapy or radiation to destroy the patient's diseased bone
marrow before the infusion of Hematopoietic Stem Cells (HSCs)
from a donor. The goal is to provide a new, healthy immune
system to replace the patient’s dysfunctional marrow. In Cord
Blood Transplantation (CBT), the stem cells are sourced from
umbilical cord blood, which has distinct immunological and
biological advantages compared to traditional bone marrow or
peripheral blood stem cells. Cord blood is rich in hematopoietic
stem cells, which can differentiate into various blood cell types.
Unlike adult stem cells, which are more mature and less
immunologically flexible, cord blood stem cells are naive and
have a greater capacity for immune reconstitution. Myeloablative
CBT, therefore, typically involves administering a high dose of
chemotherapy or radiation to eliminate the patient's diseased
bone marrow, followed by an infusion of cord blood stem cells to
repopulate the bone marrow.

Benefits of myeloablative CBT
Reduced Graft-Versus-Host Disease (GVHD) risk: One of the

major complications of allogeneic stem cell transplantation is
Graft-Versus-Host Disease (GVHD), a condition where the
donot’s immune cells attack the recipient’s tissues. Cord blood

stem cells are more immunologically naive than those from adult
donors, resulting in a lower incidence of GVHD. This makes
CBT a promising option for patients at high risk for GVHD,
including those with an older age or previous transplants.

Auvailability of donors: Unlike other sources of stem cells, such
as bone marrow or peripheral blood, cord blood is readily
available and can be stored in cord blood banks. This increases
the likelihood of finding a suitable match for patients,
particularly those from minority populations or those who are
Human Leukocyte Antigen (HLA)-incompatible with family
members. The use of cord blood as a stem cell source reduces
the dependence on matched adult donors, addressing a key
limitation in stem cell transplantation.

Decreased risk of relapse: Research has shown that cord blood
transplantation may offer a lower risk of relapse compared to
other types of stem cell transplantation. This is partly due to the
unique immunological characteristics of cord blood, which may
enhance the Graft-Versus-Leukemia (GVL) effect. The GVL effect
occurs when donor immune cells attack and destroy residual
malignant cells, providing an additional safeguard against
relapse.

Rapid engraftment in certain patients: While cord blood stem
cells generally engraft more slowly than those from bone marrow
or peripheral blood,
protocols and better patient selection have led to faster
engraftment in some cases. This reduces the period of
neutropenia and thrombocytopenia, decreasing the risk of
infections and bleeding during the early post-transplant period.

recent improvements in transplant

The future of myeloablative CBT for hematological malignancies
looks promising, with ongoing research focused on improving
outcomes. Advances in stem cell expansion techniques, such as
ex vivo culture methods to increase the number of stem cells in a
unit of cord blood, may help address the challenge of limited cell
doses. Additionally, the use of post-transplant cyclophosphamide
to reduce GVHD and improve engraftment is being explored in
CBT protocols.

New conditioning regimens that balance myeloablation with
reduced toxicity could enhance recovery times and reduce the
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risk of complications. The results of myeloablative CBT will also
probably be enhanced by the development of personalized
medicine techniques, which modify transplant treatments
according to patient-specific characteristics.

CONCLUSION

Mpyeloablative cord blood transplantation holds great promise for
patients with hematological malignancies, especially those who
lack a matched adult donor. With its unique immunological
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properties and reduced risk of GVHD, it represents a vital
therapeutic option in the realm of stem cell transplantation.
While challenges remain, particularly in engraftment times and
cell dose limitations, ongoing advancements in both technique
and treatment protocols are paving the way for more effective
and safer outcomes for patients in need of a transplant. As
research progresses, myeloablative CBT could become an
increasingly important tool in the fight against hematological
cancers.
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