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Abstract

Objective—Private cord blood banks are for-profit companies that facilitate storage of umbilical
cord blood for personal or family use. Pediatric hematopoietic cell transplantation (HCT)
physicians are currently best situated to use cord blood therapeutically. We sought to describe the
experiences and views of these physicians regarding private cord blood banking.

Participants and Methods—Emailed cross-sectional survey of pediatric HCT physicians in
the United States and Canada. 93/152 potentially eligible physicians (93/130 confirmed survey
recipients) from 57 centers responded. Questions addressed the number of transplants performed
using privately banked cord blood, willingness to use banked autologous cord blood in specific
clinical settings, and recommendations to parents regarding private cord blood banking.

Results—Respondents reported having performed 9 autologous and 41 allogeneic transplants
using privately banked cord blood. In 36/40 allogeneic cases for which data were available, the
cord blood had been collected because of a known indication in the recipient. Few respondents
would choose autologous cord blood over alternative stem cell sources for treatment of acute
lymphoblastic leukemia in second remission. In contrast, 55% would choose autologous cord
blood to treat high-risk neuroblastoma, or to treat severe aplastic anemia in the absence of an
available sibling donor. No respondent would recommend private cord blood banking for a
newborn with one healthy sibling when both parents were of Northern European descent; 11%
would recommend banking when parents were of different minority ethnicities.

Conclusions—Few transplants have been performed using cord blood stored in the absence of a
known indication in the recipient. Willingness to use banked autologous cord blood varies
depending on disease and availability of alternative stem cell sources. Few pediatric HCT
physicians endorse private cord blood banking in the absence of an identified recipient, even for
mixed-ethnicity children for whom finding a suitably matched unrelated donor may be difficult.
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Introduction

Private cord blood banks are for-profit companies that facilitate the collection and storage of
umbilical cord blood for possible future use by the child from whom it was obtained, or by a
member of the child’s immediate family. Initial collection and shipping fees are typically
between $1500 and $2000, while annual storage fees typically range from $90 to $200.(1, 2)
These fees are not generally reimbursed by health insurers.

Private cord blood banks advertise widely to the public and to physicians, and have
established a presence in many obstetrical waiting rooms.(3) In their promotional materials,
they indicate that stored cord blood may serve as a stem cell source for autologous or
allogeneic hematopoietic cell transplantation (HCT). There are few published reports of
transplants using privately banked autologous cord blood.(4-6) Banks also suggest that
these cells might one day be modified through gene transfer or targeted differentiation for
use in treating a host of degenerative disorders, such as Alzheimer’s disease, Parkinson’s
disease and ischemic heart disease.(7, 8) While the use of banked cord blood for HCT
involves existing technologies, the use of these cells for treating degenerative disorders is
currently speculative.(9)

Families may choose to store cord blood in a private bank for prophylactic or preemptive
reasons. When banked prophylactically (i.e., in the absence of a foreseeable indication for
HCT in the family), the cord blood is perceived as a form of “biological insurance.” When
banked preemptively, a family member is known to have, or to be at increased risk for, a
potentially transplantable disease. In 1997, the American College of Obstetrics and
Gynecology stated, “Parents should not be sold this service without a realistic assessment of
their likely return on their investment.”(10) Subsequently, in 1999, the American Academy
of Pediatrics (AAP) recommended that, “given the difficulty of making an accurate estimate
of the need for autologous transplantation and the ready availability of allogeneic
transplantation, private storage of cord blood as ‘biological insurance’ is unwise. However,
banking should be considered if there is a family member with a current or potential need to
undergo a stem cell transplantation.”(11) The AAP reaffirmed this view in 2007, and the
Council on Ethical and Judicial Affairs of the American Medical Association (AMA) and
the American Society for Blood and Marrow Transplantation recently adopted similar
positions.(12-15) Despite these recommendations, private cord blood banks have grown
apace.(16-19)

Parents and clinicians need guidance about whether or not to consider or recommend private
cord blood banking. Because HCT physicians choose among stem cell sources for
transplantation, and because they are the only clinicians who might currently use these
privately banked cord blood units therapeutically, their views about private cord blood
banking are of particular interest. Furthermore, because of the young age of most potential
recipients, decisions about use of privately banked autologous or allogeneic cord blood
versus other available stem cell sources are most germane to pediatric transplant physicians.
We therefore surveyed pediatric HCT physicians in the United States and Canada to
determine: 1) their clinical experience with HCT using privately banked cord blood; 2) the
circumstances in which they might consider using autologous cord blood as a stem cell
source; and 3) how they would advise prospective parents about prophylactic cord blood
banking.

Pediatrics. Author manuscript; available in PMC 2011 June 22.
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Participants and Methods

Study Population

Because no comprehensive list of pediatric HCT physicians exists, we used the membership
and subcommittee lists of the Center for International Blood and Marrow Transplant
Research (CIBMTR) to identify prospective subjects. The CIBMTR was established in 2004
as a formal affiliation of the research division of the National Marrow Donor Program
(NMDP, established in 1986) and the International Bone Marrow Transplant Registry
(established in 1972). The CIBMTR is a working group of over 500 transplant centers
worldwide that voluntarily contribute detailed patient-, disease- and, transplant-
characteristics and outcome data on allogeneic HCT recipients to a Statistical Center at the
Medical College of Wisconsin. In addition to the collection of demographic, disease and
transplant characteristics, and outcome data on consecutive transplants facilitated by
participating institutions, the CIBMTR maintains a list of transplant center directors and
other physicians who are active participants in research activities of the CIBMTR.

Physicians were eligible if they were currently performing pediatric HCT in the United
States (U.S.) or Canada. The list of U.S. and Canadian transplant physicians was generated
from the membership directory for the following subcommittees of the CIBMTR: pediatric
cancer, non-malignant marrow disorder and immune and metabolic diseases. These
committees were chosen because most of their active participants are pediatric HCT
physicians. Review of the membership directory for the above committees suggests that
approximately one-third of transplant centers are represented by more than one physician
per center.

The survey was mailed to 162 individuals. Of these, 10 were ineligible because they were
not currently practicing pediatric HCT physicians, and 22 could not be reached due to
change of address or inaccurate contact information. Thus 130 eligible physicians were
confirmed to have received the survey. Of these, 93 responded, representing 57 centers
(response rate 61% of 152 potentially eligible physicians, or 72% of 130 confirmed survey
recipients).

The study was approved by the Institutional Review Board at the Dana-Farber Cancer
Institute, which waived the requirement for documentation of informed consent.

Data Collection

After pilot-testing among 10 physicians at the investigators’ centers, surveys were
distributed via email in June 2004. Non-respondents received one further email, one fax, and
one phone call from a study team member at 2-week intervals. The survey consisted of 8
groups of questions addressing 5 broad domains: A) demographics; B) frequency of requests
for advice about private cord blood banking; C) experience using privately banked cord
blood for HCT; D) willingness to use privately banked autologous cord blood to treat three
diseases that are among the most common indications for pediatric HCT; and E) advice to
parents regarding prophylactic cord blood banking.

Statistical Methods

Data were analyzed using Stata 8 for Windows (Stata Corp., College Station, TX). Analyses
were descriptive. We report results as proportions or as medians, ranges and interquartile
ranges (IQRs), as appropriate to the data.

Pediatrics. Author manuscript; available in PMC 2011 June 22.
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Results

Respondent Characteristics

Forty-eight respondents (52%) were program heads or clinical directors of transplant
services. Respondents’ centers performed a median of 3.5 (IQR 1.5-6.5, range 0-78)
unrelated-donor cord blood transplants per year. Respondents reported being asked for
advice about private cord blood banking a median of 9.5 times (IQR 4.5-15, range 0-60) by
prospective parents, and 5 times (IQR 2-10, range 0-200) by clinicians, during the previous
2 years.

Clinical Experience With Privately Banked Cord Blood

Respondents from 6 centers reported having performed a total of 9 autologous cord blood
transplants. Indications included severe aplastic anemia (SAA; n=4), neuroblastoma (n=1),
retinoblastoma (n=1), Shwachman-Diamond syndrome (after failure of an allogeneic
transplant, n=1), brain tumor (n=1) and not stated (n=1) (Table 1). None of these grafts was
supplemented with postnatally obtained peripheral blood stem cells (PBSC) or bone
marrow. Primary failure of engraftment occurred after one of these transplants.

Respondents from 15 centers reported having performed 41 allogeneic privately banked cord
blood transplants (one respondent did not identify the center). Indications included acute
leukemias (n=20), hemoglobinopathies (n=7), Fanconi anemia (n=7) and other/not specified
(n=7) (Table 1). The cord blood was derived from siblings in all but one case (a cousin). In
36/40 cases for which data were available, the cord blood had been collected in light of a
known disease in the index patient (i.e., preemptively). Allogeneic bone marrow harvested
postnatally was co-administered in 6/41 transplants. Primary failure of engraftment occurred
in 7/41 cases.

Perceived Utility Of Privately Banked Autologous Cord Blood For HCT

To explore subjects’ willingness to use privately banked cord blood for pediatric HCT, we
asked them to consider a hypothetical five-year-old child whose cord blood (with adequate
cellularity) was banked prophylactically at birth and who subsequently developed a
potentially transplantable illness.

We first asked about a child with acute lymphoblastic leukemia (ALL) in second remission
after experiencing a bone marrow relapse while on initial therapy. No respondent would
choose the autologous cord blood over a human leukocyte antigen-(HLA-) matched sibling
donor (MSD) graft, and only 6% would choose the autologous cord blood over a suitably
matched and cellular unrelated-donor (URD) marrow or cord blood graft. If no MSD or
URD graft were available, 62% would use the autologous cord blood rather than pursue
other therapy (Table 2).

To treat a child with newly diagnosed severe aplastic anemia (SAA) and an available MSD,
28% would choose the autologous cord blood over the MSD graft. To treat a child with SAA
refractory to immunosuppressive therapy in the absence of an available MSD, 55% would
choose the autologous cord blood instead of an URD marrow or cord blood graft (Table 2).

To treat high-risk neuroblastoma, 55% would choose the autologous cord blood alone, 42%
would choose autologous PBSC or marrow alone, and 3% would combine the autologous
cord blood with autologous PBSC or marrow. If the cellularity of the unit was suboptimal,
willingness to use the autologous cord blood diminished (Table 2).

Pediatrics. Author manuscript; available in PMC 2011 June 22.
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Advice Regarding Prophylactic Private Cord Blood Banking

We asked physicians whether they would recommend private cord blood banking for a
newborn with one healthy 3-year-old sibling. When both parents were of Northern European
descent, no respondent would recommend banking. When parents were of mixed ethnicity
(African-American father and Japanese-American mother), 11% would recommend banking
(Figure).

Discussion

Pediatric HCT physicians are currently the main group of clinicians who might employ
privately banked cord blood in clinical care. They are often asked by families and by other
clinicians for advice regarding prophylactic cord blood banking. We surveyed these
physicians about their prior use of and views on privately banked cord blood. We found
limited experience with and enthusiasm for prophylactic private cord blood banking among
respondents.

Several observations from this survey stand out. First, despite the fact that cord blood
banked prophylactically surely accounts for the preponderance of units stored in private cord
blood banks, transplants using cord blood banked preemptively have substantially
outnumbered transplants using cord blood banked prophylactically. Second, allogeneic
transplants using privately banked cord blood have substantially outnumbered autologous
transplants. In the allogeneic setting, because the sibling typically can serve postnatally as a
hematopoietic stem cell donor, the transplant can generally proceed even if cord blood was
not banked. Third, very few pediatric transplant physicians would recommend prophylactic
cord blood banking to prospective parents. Importantly, willingness to recommend increases
only marginally when the parents are of different minority ethnic groups, a circumstance
that reduces the likelihood of finding a suitably matched unrelated-donor stem cell source
should the need for HCT arise.(20)

Respondents were reluctant to use autologous cord blood to transplant a child with ALL, the
most common malignancy of childhood and the most common indication for allogeneic
HCT in children in North America (unpublished data, CIBMTR). This reluctance may be
attributed to the established importance of an allogeneic “graft-versus-leukemia” effect for
survival after HCT for ALL,(21) or to the observation that leukemic clone-specific
molecular genetic markers may be present at birth in children who subsequently develop
ALL.(22) The same considerations would likely affect clinical decision-making for pediatric
acute myeloid leukemia.(23) The one circumstance in which a majority of respondents
indicated willingness to use stored autologous cord blood to treat relapsed ALL is the child
who lacks a suitable MSD or URD stem cell source. However, the likelihood that a healthy
newborn will ultimately face such a situation is remote. First, approximately 25% of
children who require an allogeneic HCT have an HLA-matched sibling.(12) For those who
lack a matched sibling, availability of a suitable unrelated-donor graft varies according to
ethnicity, with a match identified for approximately 85% of Caucasians and 60% of African-
Americans.(20) Given the annual incidence of ALL in children aged 0-19 years (30.6/
million for Caucasians and 15.9/million for African-Americans),(24) and relapse and re-
induction rates of approximately 20% and 90%, respectively,(25, 26) the probabilities of a
healthy newborn 1) developing ALL during childhood, 2) experiencing a relapse, 3)
achieving a second remission, and 4) being unable to find a suitable allogeneic donor are
approximately 12.4/million for Caucasians and 17.2/million for African-Americans.

Severe aplastic anemia, with an annual incidence for all ages combined of approximately 3/
million,(27) is the most common non-malignant indication for allogeneic HCT in childhood
(unpublished data, CIBMTR). Currently, MSD HCT is indicated for children with newly
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diagnosed SAA, whereas URD HCT is reserved for those with an inadequate response to
immunosuppressive therapy.(28) Historically, survival has been approximately 90% after
MSD HCT and 50-60% after URD HCT.(29, 30) The poorer reported outcomes after URD
HCT likely underlie the willingness of 55% of respondents to use the autologous cord blood
rather than an URD graft for transplantation. More recent reports, however, demonstrate
improved survival after URD HCT for SAA.(31) Other factors, such as the absence of
benefit related to graft-versus-tumor effect in SAA, may also contribute to respondents’
willingness to consider banked autologous cord blood as a stem cell source for treatment.

High-risk neuroblastoma, with an annual incidence of approximately 3-5/million children
under 15 years of age in the United States, (32, 33) is the most common indication for
autologous HCT in children (unpublished data, CIBMTR). Molecularly detectable
contamination of the autologous stem cell graft with neuroblastoma cells is frequent,(34)
and has been shown to contribute to relapse post-transplant.(35) The chance of graft
contamination is likely lower with cord blood collected at birth, prior to the clinical
diagnosis though not necessarily the development of neuroblastoma. Hence a majority
(55%) of respondents said they would choose the autologous cord blood as a graft in this
scenario. However, this majority decision was dependent on adequate cellularity of the
stored cord blood unit, a variable affected by the skill of the personnel collecting and storing
the cord blood as well as by other factors.(36, 37)

This study has several limitations. First, there is no comprehensive list of pediatric HCT
physicians in the United States and Canada. The sampling frame for this survey included
152 pediatric HCT physicians who were listed with the CIBMTR. We believe this
population to be representative of pediatric HCT physicians in these countries. Indeed, the
preponderance of program leaders among respondents strengthens our confidence in our
findings, both because these physicians are best able to report their prior institutional
experience and because they are likely to make decisions regarding stem cell source in
unusual clinical circumstances. Second, our findings might have been influenced by
response bias if views on private banking of cord blood or on therapeutic use of autologous
cord blood differed between respondents and non-respondents. Third, it is possible that
additional transplants using privately banked cord blood have been performed, either by
non-respondents to our survey, by physicians who were not included in our sample, or since
the survey was fielded. However, these estimates are commensurate with those provided by
cord blood banks themselves in their promotional materials.(17, 38) In addition, because
several physicians responded from some centers, it is possible that we double-counted
several transplants. Had we discounted transplants with the same type of graft and the same
disease indication as one already reported by another respondent from the same center, there
would have been a total of 7 autologous and 36 allogeneic transplants reported. Fourth, our
data do not directly address the value of prophylactically stored cord blood for stem cell
transplantation among adults. Finally, while pediatric HCT physicians are uniquely qualified
to address the clinical experience with and utility of privately banked cord blood, their
opinions concerning how prospective parents should spend their private funds should not be
considered determinative. Nevertheless, the fact that pediatric HCT physicians are
frequently asked for their advice regarding storage of cord blood suggests that their views on
this issue are valued by parents and other physicians alike.

Although we did not ask HCT physicians about their views regarding public cord blood
banking, there is growing recognition that unrelated-donor cord blood obtained from public
banks represents an invaluable stem cell source for both pediatric and adult patients in need
of transplantation.(39-41) Cord blood units are particularly useful for patients from racial
and ethnic minority groups, due to the less stringent requirements for HLA matching with
the use of cord blood as a stem cell source as compared with marrow from unrelated adult
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donors.(20) In recognition of the value of unrelated-donor cord blood, the U.S. Congress has
funded a National Cord Blood Inventory Program, with plans to build an inventory of
150,000 cord blood units.(42) This source of funding, which supplements income derived
from releasing cord blood units to recipients, is nevertheless inadequate to cover the full
costs of maintaining a cord blood bank.(39) The role of alternative models of supporting
public cord blood banks, including joint public-private banks,(43) remains to be clarified.

Conclusion

The debate about the utility of private cord blood banks is ongoing.(9, 12, 13, 19, 43-51)
Numerous issues raised by private cord blood banking, including the vulnerability of
expectant parents to the private banks’ marketing efforts, the accuracy of the information
available to parents, the quality of parents” understanding when deciding about banking,(52,
53) and the potential for competition with public cord blood banks that facilitate unrelated-
donor transplantation,(54) warrant attention and concern. The data presented here suggest
that clinicians who perform pediatric HCT endorse the recommendations of the AAP, the
AMA and others against the private storage of cord blood in the absence of a foreseeable
indication for transplant in the family of the newborn child.(10-15, 44, 48) Pediatricians,
family physicians, obstetricians, nurse midwives and other professionals who work with
families, together with their professional organizations, should educate prospective parents
about this consensus view.
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Figure. Pediatric hematopoietic stem cell transplant physicians’ recommendations regarding
prophylactic private cord blood banking

“Parents are expecting their second child. Their first child is a healthy three-year-old. They
ask your advice about private cord blood banking. What would you recommend?” In the
first scenario, both parents are of Northern European origin. In the second scenario, one
parent is African-American and the other is Japanese-American.
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Table 1

Hematopoietic cell transplants performed at respondents’ centers using privately banked cord blood

Family-banked cord blood transplant type  Disease indication for transplant

Number of transplants

*
Autologous
Severe aplastic anemia
Neuroblastoma

Retinoblastoma

Shwachman-Diamond syndromeJr
Brain tumor
Diagnosis not stated
AIIogeneic¢
Acute leukemia
Hemoglobinopathy

Fanconi anemia

Other8

N=9

e

[y

Page 12

*
9 autologous transplants were reported from 6 centers. Because of possible double-counting due to multiple respondents per center, between 7 and

9 autologous transplants were actually performed.

TPatient with Shwachman-Diamond syndrome received autologous cord blood after primary failure of an allogeneic graft

¢41 allogeneic transplants were reported from 16 centers. Because of possible double-counting due to multiple respondents per center, between 36

and 41 allogeneic transplants were actually performed.

8

disease (1), hemophagocytic lymphohistiocytosis (1), Gaucher disease (1), and diagnosis not stated (1)

Pediatrics. Author manuscript; available in PMC 2011 June 22.

Other diagnoses: juvenile myelomonocytic leukemia (1), severe aplastic anemia (1), Wiskott-Aldrich syndrome (1), chronic granulomatous
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