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In several genetic, hematologic, and oncologic
disorders, reconstitution of bone marrow can be a
potentially lifesaving procedure. Allogeneic (related
or unrelated) or autologous (self) bone marrow is the
usual source of hematopoietic progenitor cells to
achieve this goal. If autologous marrow is not
available, the best option for successful reconstitution
therapy is to secure marrow from a sibling with an
identical HLA match. Close matching is important to
achieve successful engraftment and to minimize the
risk of potentially fatal graft-versus-host disease.
Unfortunately, there is only a 25% chance for an
identical HLA matching in a sibling. Although the
number of patients who receive unrelated donor
marrow transplants each year continues to increase, it
is limited by the availability of suitable HLA-compatible

Table 1. Benefits of Cord Blood Transplantation®

donors, the risk of graft-versus-host disease and the
risk of opportunistic infection.®

By reducing complications, increasing the pool
of suitable donors, and lowering the time of potential
donor searches, umbilical cord blood has become an
attractive alternate source of stem hematopoietic cells
for transplantation. Cord blood offered a number of
advantages over bone marrow.(Table 1) With a large
number of births per year, the potential donors were
essentially unlimited. Over the past decade, clinical
use of cord blood has shown that more ethnic
minority patients have been able to be transplanted,
the incidence and severity of graft-versus-host
disease (GVHD) has been significantly reduced, and
the costs of transplant have been considerably less
than with bone marrow transplant.

Greater HLA mismatch tolerance

Significantly reduced risk of graft-versus-host disease

Painless, noninvasive, risk-free retrieval
Essentially unlimited supply

Technically simple collection process
Immediate availability for clinical use
Superior proliferative capacity
Significantly lower cost

Lower risk of infectious complications
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Umbilical cord blood offers many advantages
over unrelated donor-derived bone marrow as a
source of stem cells for an affected sibling, including a
higher likelihood of an HLA match and its availability.
Moreover, when used by unrelated third-party
recipients, umbilical cord blood-derived stem cells
seem to confer advantages in rates of engraftment
and reduced graft-versus-host (GVH) disease even
if there are one or two HLA loci mismatches.G¢4 The
latter phenomena may reflect the cells’ relative
immunological immaturity and the higher proportion
of stem cells in an umbilical cord specimen than in
bone marrow.59

Umbilical cord blood banking

Umbilical cord blood banking consists of the
collection, processing, and cryopreservation of the
remaining blood within the umbilical and placental
circulation following the birth of a child and typically
prior to placental delivery. Umbilical cord blood
contains a rich source of hematopoietic stem cells
which are undifferentiated cells that have the capacity
to differentiate into the various components of the
hematologic and immune systems. These pluripotent
stem cells can differentiate to form Ilymphoid
precursors, which then produce B-lymphocytes,
T-lymphocytes, natural killer cells, and plasma cells,
as well as myeloid stem cells that give rise to the
erythrocytes, platelets, neutrophils, monocytes,
eosinophils, basophils, and macrophages.

Process for umbilical cord collection

After the infant has been delivered, the cord
blood collection should be performed as soon as
possible. Several methods for cord blood collection
have been described.” A closed collection system is
used because of its association with decreased
bacterial and maternal fluid contamination. The
system consists of a venipuncture devise connected
by tubing leading to a collection bag, essentially a
blood donation set. An anticoagulant and tissue
culture medium (typically refrigerated) are added to
the collection bag using sterile technique. Losses
during umbilical cord blood processing must be
minimized, since total volume of cord blood directly
affects ultimate total number of stem cells available
for transplantation. The unit is to be stored at room
temperature until it reaches the bank. A minimal
amount of sample is tested for viability, sterility, cell
count and HLA typing. Umbilical cord blood may be
stored in its original form or may be volume reduced
prior to storage. In light of space issues and cost of
liquid nitrogen, volume reduction prior to storage is very
attractive to banks.

For more than a decade, cord blood stem cells
have been used to treat many patients worldwide
with different malignant and nonmalignant diseases
and to treat patients with severe combined
immunodeficiency syndrome through gene therapy
techniques (Table 2).@11

Table 2. Diseases potentially treatable with umbilical cord blood stem cell transplants®

Acute leukemias

Chronic leukemias
Myelodysplastic syndromes
Stem cell disorders
Myeloproliferative disorders
Lymphoproliferative disorders
Phagocyte disorders

Platelet abnormalities
Plasma cell disorders
Liposomal storage diseases
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Histiocytic disorders

Inherited erythrocyte abnormalities

Congenital (inherited) immune system disorders
Other inherited disorders

Other malignancies

The premise for banking cord blood is the fact
that cord blood stem cells are the progenitor cells
that can reconstitute the blood and immune systems.
These cells are particularly abundant in cord blood
with concentrations nearly 10 times greater than that
found in bone marrow and are more proliferative.
Unlike the risks inherent in bone marrow transplants,
they can be collected safely without maternal or
neonatal risk following delivery.®1213 When infused,
cord blood stem cells migrate to the bone marrow
where they engraft and develop into the cell lines of
blood and immune system components mentioned
above.

In some developing countries, patients may
decide to bank their child’s umbilical cord blood
privately or publically. The cost of private cord blood
banking is high. The marketing of private cord blood
banking was aimed at motivating parents to store
their child’s cord blood in the event that child should
develop a pediatric leukemia, it is more appropriate
that patients approach the option of cord blood
banking as a potential “family resource,” where cord
blood stem cells serve to treat diseases that occur
among family members, including parents and
siblings. It has been estimated that only 0.04% of
children will be born with a life-threatening genetic
disorder or develop a cancer potentially amenable to
autologous umbilical cord blood stem cell transplants.®4
In addition, their parents or another offspring may also
require the banked cells. However, in most cases the
likelihood of needing a specimen remains less than 1%.
Neither the American College of Obstetricians and
Gynecologists (ACOG)®% nor the American Academy
of Pediatrics (AAP)®51) recommends routine private
umbilical cord blood banking for all patients.
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