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Description
Leukapheresis, also known as White Blood Cell (WBC)

apheresis or leukocyte apheresis, is a medical procedure used to
selectively remove white blood cells from the bloodstream. This
therapeutic technique plays a crucial role in the management of
various blood disorders and is often employed to reduce
excessive levels of white blood cells or to collect specific types of
cells for further medical interventions. In this article, we explore
the principles, indications, procedure, and potential applications
of leukapheresis. Leukapheresis is a specialized form of
apheresis, which refers to the process of separating specific
blood components from whole blood and returning the
remaining components to the patient. The procedure involves
the use of an apheresis machine, which utilizes centrifugal force
or filtration to separate white blood cells from the other blood
components, including red blood cells, platelets, and plasma.
The separated white blood cells can be selectively removed,
collected, or treated before being returned to the patient's
circulation. Leukapheresis is primarily employed in the
treatment of disorders characterized by abnormal white blood
cell counts or the presence of specific white blood cell
populations. This is a medical emergency that occurs when there
is an excessive accumulation of white blood cells in the
bloodstream, often seen in acute leukemias or chronic myeloid
leukemia. Leukapheresis rapidly reduces the number of white
blood cells, alleviating symptoms and preventing complications
such as respiratory distress or cerebral dysfunction.
Hyperleukocytosis: Hyperleukocytosis refers to a marked
elevation in the total white blood cell count, typically seen in
acute leukemias.

Human Leukocyte Antigen
Leukapheresis is employed to reduce the overall leukemic

burden, particularly when patients are at high risk of developing
complications such as organ dysfunction or disseminated
intravascular coagulation. Lymphoproliferative disorders: In
conditions such as Chronic Lymphocytic Leukemia (CLL) or
lymphoma, leukapheresis may be used to selectively remove
and collect specific subsets of lymphocytes for further
examination, research, or immune-based therapies. HLA typing
and stem cell collection: Leukapheresis is utilized in the process
of Human Leukocyte Antigen (HLA) typing, which is essential for
matching donors and recipients in Hematopoietic Stem Cell

Transplantation (HSCT). The procedure allows for the collection
of peripheral blood stem cells from the donor, which can be
subsequently used for transplantation.

During leukapheresis, a vascular access point is established
using a central venous catheter or peripheral vein cannulation.
The patient's blood is then passed through the apheresis
machine, which separates the white blood cells from the rest of
the blood components. The specific technique employed may
vary based on the intended purpose of leukapheresis, such as
depletion, collection, or modification of white blood cells. The
duration of the procedure depends on several factors, including
the patient's blood volume, desired white blood cell reduction
or collection target, and the efficiency of the apheresis machine.
Throughout the process, vital signs and the patient's condition
are closely monitored to ensure safety and manage potential
side effects. Leukapheresis continues to be an essential tool in
the management of various blood disorders. Beyond its
established applications, ongoing research aims to explore
additional therapeutic uses. These include utilizing
leukapheresis to collect specific subsets of white blood cells for
immune-based therapies, immunomodulation in autoimmune
diseases, or to target and remove pathogenic cells in certain
infections or allergic conditions.

Precision of Leukapheresis Procedures
Moreover, advancements in apheresis technology and the

development of novel cell separation techniques may further
enhance the efficiency, safety, and precision of leukapheresis
procedures. These advancements hold the potential to expand
the scope of leukapheresis and contribute to improved patient
outcomes in the future. Leukapheresis is a specialized
therapeutic procedure that enables the selective removal or
collection of white blood cells from the bloodstream. With its
applications in managing disorders characterized by abnormal
white blood cell counts, leukapheresis plays a vital role in
mitigating acute complications, aiding in transplantation
procedures, and providing opportunities for further research
and therapeutic interventions. As scientific advancements
continue, the potential of leukapheresis in treating various
blood disorders and exploring novel applications remains an
area of active investigation. Leukapheresis is a specialized
medical procedure used to selectively remove white blood cells
(leukocytes) from the bloodstream. It is a form of therapeutic
apheresis, a process that involves the separation and removal of
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specific components of the blood. Leukapheresis plays a crucial
role in the management of various hematological disorders,
providing both diagnostic and therapeutic benefits. In this
article, we explore the principles, indications, procedure, and
applications of leukapheresis.

The main principle behind leukapheresis is the separation and
collection of white blood cells from the patient's bloodstream
while returning the remaining blood components back to the
individual. This selective removal of leukocytes can be achieved
through different techniques, such as centrifugation or filtration,
depending on the specific leukapheresis system utilized.
Leukapheresis is commonly employed in the management of
hematological disorders characterized by abnormal leukocyte
counts or function. Leukostasis: In conditions such as acute
leukemia or Chronic Myeloid Leukemia (CML), the rapid
proliferation of leukocytes can lead to leukostasis, a potentially
life-threatening complication. Leukapheresis helps to rapidly
reduce the leukocyte burden, improving blood flow and
preventing organ dysfunction. Hyperleukocytosis:
Hyperleukocytosis refers to an extremely high white blood cell
count, often seen in acute leukemias. Leukapheresis helps to
rapidly lower the leukocyte count, mitigating the risk of
complications such as tissue infiltration, organ damage, and
leukemic cell lysis syndrome. Hyperviscosity syndrome: In
disorders like Waldenström macroglobulinemia or chronic
lymphocytic leukemia (CLL), the increased production of
abnormal proteins can result in hyperviscosity syndrome.
Leukapheresis aids in removing the abnormal proteins, reducing

blood viscosity, and improving blood flow. Autoimmune
Disorders: Certain autoimmune disorders, including certain
forms of vasculitis and Systemic Lupus Erythematosus (SLE), may
require leukapheresis to modulate the immune response and
manage disease flares. The leukapheresis procedure typically
involves the placement of a central venous catheter, which
enables the blood to be withdrawn, processed, and returned to
the patient. The blood is passed through a leukapheresis
machine that separates the white blood cells from other blood
components, such as red blood cells and platelets. Once the
desired number of white blood cells has been removed, the
remaining blood is reinfused into the patient. Leukapheresis is a
well-tolerated procedure, but patients may experience
temporary side effects, including fatigue, dizziness, or citrate-
related symptoms (due to the anticoagulant used in the
process). Close monitoring during the procedure ensures patient
safety and optimal outcomes. Leukapheresis serves both
diagnostic and therapeutic purposes in various hematological
disorders. Besides its use in acute leukemias, CML, and other
conditions mentioned earlier, leukapheresis may be utilized in
the collection of leukocytes for further analysis, such as genetic
studies or immune cell-based therapies. The future of
leukapheresis holds promise as ongoing research explores its
potential applications in novel therapeutic approaches. For
instance, leukapheresis can serve as a means to harvest immune
cells, such as T cells or dendritic cells, for immunotherapy
strategies like Chimeric Antigen Receptor (CAR) T-cell therapy.
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