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 M
edia coverage, marketing, 
and an increasing number of 
umbilical cord blood trans-
plants have led more parents 

to consider storing or donating their infant’s 
cord blood. Surveys indicate that pregnant 
women have limited knowledge about cord 
blood.1-3 Physicians have an important role 
in educating them about this issue.

Prominent medical organizations, includ-
ing the American Academy of Pediatrics, 
the American College of Obstetricians and 
Gynecologists, and the American Medical 
Association, have published recommenda-
tions regarding cord blood.4-8 At least 20 
states have passed laws regarding umbilical 
cord blood. Some states, including Arizona, 
Illinois, and Virginia, require physicians or 
hospitals to inform pregnant women about 
cord blood banking options.9 In 2005, the 
federal government enacted legislation to 
support the National Cord Blood Inventory, 
which is a registry of publicly available cord 
blood units.10 The legislation also provides 
funding to increase the number of donated 
cord blood units, especially from underrep-
resented minorities. More than 30 private 
companies also offer cord blood banking 
services.11

Background

Umbilical cord blood stem cell transplants are 
used to treat a variety of oncologic, genetic, 
hematologic, and immunodeficiency disor-
ders.12,13 More than 20,000 unrelated cord 
blood transplants have been performed 
worldwide.14 Cord blood is associated with a 
lower incidence of graft-versus-host disease 
in transplant recipients, and it can be made 
available more quickly than bone marrow or 
peripheral stem cells.15,16 Unlike bone mar-
row or peripheral cells, cord blood can be 
transplanted to a recipient with only a partial 
human leukocyte antigen match.17 Cord blood 
can be collected relatively simply without risk 
to mother or baby. Cord blood stem cells are 
not embryonic stem cells and are not contro-
versial. In the past, cord blood stem cells were 
discarded with the placenta as medical waste.

Despite these advantages, cord blood has 
some limitations. It must be collected, pro-
cessed, and stored correctly to be usable. 
Transplants for larger children or adults may 
require higher stem cell doses than single cord 
blood units provide, thus requiring a tradi-
tional bone marrow transplant.18 In many 
cases, a patient’s own cord blood is unusable 
for transplantation because precursors of 
the patient’s disease (e.g., leukemia) may be  
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in the cord blood.19,20 Long-term survival for 
pediatric patients ranges from 50 percent for 
high-risk hematologic malignancies to 80 
percent for inherited metabolic diseases.21,22

Donation and Storage Options
Parents may donate their newborn’s cord 
blood to a public bank or pay a private bank to 
store it for their own use (Table 1).11 In addi-
tion, a no-cost Related Donor Cord Blood 
Program is available when a newborn has a 
sibling with a disease that is treatable by stem 
cell transplantation.

PUBLIC BANKS

Currently, more than 185 U.S. hospitals have 
onsite collection programs that accept dona-
tions for public banks, free of charge.23 A list 
of participating hospitals is available at http://
BeTheMatch.org/donatecord. Patients deliv-
ering their babies at hospitals not on this list 
may still donate via one of the banks listed at 
http://BeTheMatch.org/cord-otherhospitals. 
Donated units are listed on a national registry 
and are available for any patient in need.

More than 500,000 cord blood units are 
currently available through a worldwide 
registry, including more than 160,000 units 
in the National Marrow Donor Program 
Registry.24,25 All public banks are subject to 
standardized testing (including minimal 
cell count, human leukocyte antigen typing, 
and maternal screening), maintain inter-
national cellular therapy accreditation, and 
are regulated by the U.S. Food and Drug 
Administration.26

PRIVATE BANKS

Rather than using a public bank, parents 
may pay to store their child’s cord blood in a 
private bank for their exclusive potential use. 

Table 1. Comparison of Public vs. Private Umbilical Cord Blood Banks

Considerations Public banks Private banks

Cost to donor family None Processing fee of $495 to 
$2,200, annual storage fee of 
approximately $100 to $150 for 
most banks11

Revenue source Federally subsidized; bank charges 
recipient upon release of cord blood unit

Initial processing and annual 
storage fees paid by family

Cord blood unit availability Anyone needing stem cell therapy Exclusive use by donor family

Accepts Related Donor Cord Blood Program donations 
(for sibling who may need stem cell therapy)

Some, free of charge Some, free of charge

Participates in National Cord Blood Inventory Yes No

U.S. Food and Drug Administration regulation Federally mandated Not currently required

Accreditation from the AABB* or the Foundation for 
Accreditation of Cellular Therapy

All Some

*—Formerly known as the American Association of Blood Banks.

Information from reference 11.

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Parents are encouraged to donate their 
newborn’s umbilical cord blood to public banks.

C 4, 6-8

Related Donor Cord Blood Program banking is 
recommended when the donor’s sibling has an 
illness that may be treated with a cord blood 
stem cell transplant.

C 4-8

Private umbilical cord blood banking for 
unidentified possible future use is not 
recommended by any major medical 
organizations.

C 4, 6-8

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-
quality patient-oriented evidence; C = consensus, disease-oriented evidence, usual 
practice, expert opinion, or case series. For information about the SORT evidence 
rating system, go to http://www.aafp.org/afpsort.xml.
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Cord blood for private banking can be col-
lected at any hospital. Private banks charge 
an initial fee of $495 to $2,200 and an annual 
fee of approximately $100 to $150.11 

Private banks register with the U.S. Food 
and Drug Administration, and some main-
tain international accreditation. Processing 
and storage procedures for private banks 
vary. In a recent study, privately stored 
umbilical cord blood samples were found to 
have a smaller volume per collection, lower 
cell counts, and a higher incidence of bacte-
rial contamination than those stored in pub-
lic banks.27

A common concern from the scientific 
community is that marketing used by pri-
vate banks overstates the likelihood that 
families will use their cord blood.18,28-30 Pri-
vate banks often emphasize the potential use 
of cord blood to treat diseases in the future 
as a reason to store cord blood. It is diffi-
cult to estimate the likelihood of using one’s 
own (autologous) cord blood in the future, 
but current data suggest that the chance of 
using a cord blood unit for autologous trans-
plant is no better than one out of 15,000.30-33 
Diseased cells may be present in cord blood, 
making it undesirable for autologous trans-
plant in some cases. A recent statistical anal-
ysis has shown that private banking is not 
cost-effective.34,35

RELATED DONOR CORD BLOOD PROGRAM

Parents may store their child’s cord blood 
for free through the National Marrow 
Donor Program’s Related Donor Cord 
Blood Program if the child’s sibling has a 
disease that may require a stem cell trans-
plant. Six cord blood banks, listed at http://
marrow.org/relatedcord-banks, participate 
in the national Related Donor Cord Blood 
Program.

RECOMMENDATIONS

The American Academy of Pediatrics,4 the 
American College of Obstetricians and 
Gynecologists,5 the American Medical Asso-
ciation,6 the American Society of Blood and 
Marrow Transplantation,7 and the World 
Marrow Donor Association8 have published 
guidelines regarding umbilical cord blood. 

One of the key recommendations from these 
guidelines is that parents be encouraged 
to donate umbilical cord blood to public 
banks, which accept donations free of charge 
and provide stem cells to anyone who needs 
them.4,6-8 The guidelines also recommend 
cord blood banking through the Related 
Donor Cord Blood Program when the donor’s 
sibling has an illness that may be treated with 
a cord blood transplant (this program stores 
cord blood units for the exclusive use of the 
donor family).4-8 Private banking for uniden-
tified possible future use is not currently rec-
ommended in the guidelines.4,6-8

A recent survey suggests that physicians 
who perform pediatric stem cell transplants 
recommend against the private storage of 
cord blood except through the Related Donor 
Cord Blood Program.3 Research is ongoing, 
but experts currently do not recommend sav-
ing cord blood for future unproven uses.3,18,30

Physician Resources
Physicians can consult a few core resources to 
learn about cord blood collection, storage, and 
donation; review donor requirements; and 
identify a bank that serves their geographic 
area (Table 2). Figure 1 provides an algorithm 
to guide physicians through the process.

CONSENT

Physicians should discuss cord blood options 
with pregnant women before 34 weeks of 

Table 2. Physician Resources on Umbilical Cord Blood

National Marrow Donor Program

Provides review of umbilical cord blood banking options, including a summary 
of the donation process, eligibility requirements, and state-by-state lists of 
public banks

Web site: http://www.marrow.org/HELP/Donate_Cord_Blood_Share_Life/

Parent’s Guide to Cord Blood Foundation

Provides a comprehensive overview of umbilical cord blood and banking options

Web site: http://www.parentsguidecordblood.org

U.S. Department of Health and Human Services

Includes basic information about options for umbilical cord blood banking 
and links to additional resources for public, private, and Related Donor Cord 
Blood Program banking

Web site: http://bloodcell.transplant.hrsa.gov/CORD
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gestation.36 For private banking, the parents 
need to sign a contract. For public donation, 
the mother should sign a consent form (exam-
ple of consent form available at http://www. 
nationalcordbloodprogram.org/donation/
consent.pdf). During consent, physicians 
should address several issues, which are 
described below.

Federal regulations require donors to pro-
vide a health history.26 A maternal blood 
sample must be drawn within one week of 

delivery and screened in an approved labora-
tory for infectious diseases, including hepa-
titis B and C, human immunodeficiency 
virus (serotypes 1 and 2, and subgroup O), 
human T-lymphotropic virus I and II, syphi-
lis, Chagas disease, West Nile virus, and 
cytomegalovirus.26 Positive results, except 
for cytomegalovirus, must be reported to the 
patient’s state health department.

Because umbilical cord blood has been 
used in transplants for only 20 years, stud-
ies on the long-term viability of cryopre-
served cord blood used for transplant do not 
exist. However, studies have shown that cord 
blood frozen for more than 15 years is viable 
for transplant.37,38

Collection may be abandoned if complica-
tions arise during delivery. Cord blood units 
may be unusable because of contamination, 
abnormal maternal test results, insufficient 
volume, or processing errors. Donated cord 
blood may be discarded or used for research 
if it does not meet minimal quality stan-
dards. Publicly stored cord blood may be 
released at any time for transplantation and 
thus is not guaranteed to be available to the 
donor family.

Parents planning to privately bank their 
cord blood should choose a bank that prac-
tices high-quality standards for cord blood 
banking. Specifically, parents should look 
for a bank that puts the cord blood into a 
collection bag, preserves it at ultra-cold tem-
peratures (less than –292°F [–180°C]) in a 
special freezing bag, stores extra test vials of 
the cord blood, and performs standard tests, 
including cell counts and sterility testing.

COLLECTION PROCESS

Hospitals with established public collection 
programs provide collection kits at deliv-
ery. Elsewhere, parents need to obtain a kit 
with detailed instructions from their cho-
sen bank. The collection process is similar 
for all cord blood banks, and physicians or 
other staff perform the collection.18 Cord 
blood may be collected during vaginal or 
cesarean deliveries before or after delivery of 
the placenta. Using sterile technique, a seg-
ment of the umbilical cord is prepped with 
chlorhexidine (Peridex) or povidone-iodine 

or

Umbilical Cord Blood: A Step-by-Step Physician 
Guide

Figure 1. Algorithm for the consultation of parents and collection of 
umbilical cord blood.

Physician counsels parents 
about umbilical cord blood

Parents inquire about 
umbilical cord blood

Consult online resources for more information (Table 2)

Parents wish to bank their child’s cord blood?

No Yes

Stop Is there a sibling with a disease 
treatable by a cord blood transplant?

No Yes

No

Parents wish to donate 
their child’s cord blood?

Parents contact 
private bank to 
store their child’s 
cord blood and 
sign contract

Parents or physician contact the Related Donor 
Cord Blood Program about directed donation: 
http://marrow.org/relatedcord-banks

Hospitals with established public collection programs provide 
collection kits at delivery; elsewhere, parents request a kit from 
their chosen bank, and kit remains with patient until delivery

Parents consent for cord blood collection

Collection, transport, processing, storage

Yes

Parents contact public 
bank: http://BeTheMatch.
org/donatecord or http://
BeTheMatch.org/cord-
otherhospitals
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(Betadine), followed by an alcohol swab. A 
large bore needle, attached to a collection 
bag, is inserted into the umbilical vein. The 
gravity-fed collection bag is placed below 
the level of the placenta to collect as much 
blood as possible. Collection volume less 
than 40 mL generally yields an insufficient 
number of cells to be useful with current 
techniques. Experienced collectors average 
110 mL per placenta. Blood flows into the 
bag for approximately nine to 10 minutes. 
The cord blood unit is then packaged and 
couriered to the bank.18 It should be pro-
cessed within 48 to 72 hours. Collection 
should not alter routine standards of obstet-
ric care, including the timing of clamping 
the umbilical cord.

Data Sources: Primary data sources for this paper were 
obtained via a PubMed search using the key term umbili-
cal cord blood with and without the terms donation, 
banking, guidelines, and transplant. Additional sources 
were obtained via the National Guideline Clearinghouse, 
UpToDate, the U.S. Food and Drug Administration Web 
site, and a Google Scholar search using the above key 
words. Sources searched included English language 
articles from the past 20 years. Also reviewed were clini-
cal trials, reviews, committee opinions, and state, federal, 
and nonprofit Web sites and databases. Searches for 
sources from the Agency for Healthcare Research and 
Quality, U.S. Preventive Services Task Force, Institute for 
Clinical Systems Improvement, Bandolier, and Cochrane 
databases did not yield relevant results. The search dates 
were July 8, 2009; December 29, 2009; and July 15, 2010.
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