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Key points:

1. Time constraints for providers and lack of knowledge amongst donors are barriers to

obtaining cord blood products for public banking.

2. Stringent criteria for cord product storage necessitate larger number of donations, we

propose best'accomplished by dedicated personnel focusing on this goal.

Abbreviations:

UCB: umbiliealeord blood

HSCT: hematopoietic stem cell transplant

HLA: human leukocyte antigen

MRD: matched.related donor

URD: unrelated donor

GVHD: graft versus host disease

CIBMTR: Center for International Blood and Marrow Transplant Research

SLCBB; St.Louis.Cord Blood Bank

DCC: delayed cord clamping
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Abstract

Background: Umbilical cord blood (UCB) is an important source of hematopoietic stem cells for
transplantation especially in minority populations with limited chances of finding a
histocompatible velunteer donor in the registry. UCB has the advantages of early availability,
successfulloutcomes despite some histocompatibility mismatch, and low incidence of chronic
graft versusshostidisease. Public cord blood banks that disseminate UCB products for transplant

depend on'veluntary donation at participating hospitals and obstetrical providers for collection.

Procedure;Using survey questionnaires, we evaluated attitudes toward UCB donation, the
frequency/of donation, and provider opinions on UCB collection in the greater St. Louis

metropolitan area that caters to minority ethnicities in significant numbers.

Results: Our data suggests that nervousness, lack of information regarding the donation and
utility of thepreduct were ubiquitous reasons for not donating. Additionally, irrespective of age
or levellof education, women relied on healthcare providers for information regarding UCB
donation. Providers reported primarily time constraints to discussing UCB donation at prenatal
visits (54%). Of'the interviewees, 62% donated UCB. Fallout due to refusal or preferring private

banking was miniscule.

Conclusions: These results suggest that dedicated personnel focused on disseminating
information, obtaining consent, and collecting the UCB product at major hospitals can enrich
cord bloodsbankswespecially with minority cords. Sustained and focused efforts could improve
upon a relatively high wastage rate and ensure a robust supply of UCB products at local public

banks.
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Introduction

A numberof malignant and non-malignant disorders can be cured or stabilized with
allogeneic hematopoietic stem cell transplantation (HSCT)." Outcomes following HSCT
have also significantly improved in the modern era of comprehensive supportive care, new
conditioning regimens, and better identification and treatment of complications. As a result,
applicationef HSCT has increased in the past decade particularly in the pediatric population,

for both malignaft and non-malignant disorders.?

The best quieames following HSCT are noted in human leukocyte antigen (HLA) matched
transplantssfremfSiblings or family members.® However, fewer than 30% of patients have a
suitable matched related donor (MRD).* In the absence of MRD, HLA-matched unrelated
donors (URD) are, utilized and survival outcomes following URD HSCT are quite comparable
to those fallowing MRD HSCT.> URD HSCT is dependent on registries that enlist voluntary
donorsland‘access public umbilical cord blood (UCB) banks.® Though slower than marrow
to engraft andimmune reconstitute, UCB transplants tolerate HLA mismatch, have a lower
incidence of graft versus host disease (GVHD), and ultimately equivalent survival.>’ The
higher cost of the UCB product up-front is potentially mitigated with time due to the absence
of prolonge@thérapy for chronic GVHD.? In addition, UCB can be acquired quickly at no
donor risk, @and#as low virus transmission potential.” Further, cord blood banks hold

promise far future stem cell endeavors in the advancement of science.

Increasing'therdiversity and number of banked UCB products is critical to serve transplant
needs especially’ in minority recipients unable to find suitable histocompatible voluntary
donorsg€urrently, it is estimated that 58% and 24% of African American children and adults

respectively find“Suitable (5/6 or 6/6 matches) UCB products in the registry maintained by
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the National Marrow Donor Program (NMDP) whereas very few (<20%) find suitable
voluntary donors.* The Stem Cell Therapeutic and Research Act of 2005 was enacted to
provide for'the collection and maintenance of 150,000 new UCB units so they could be
available for transplant. It aimed in particular to increase racial and ethnic diversity amongst

UCB denarsaviaseducation, outreach, and recruitment programs.

The goal of this study was to assess efforts at public banking of UCB products in the
metropolitan Stekouis (Missouri, USA) region and identify factors that could be targeted to
increase public UCB banking in the region. We conducted a survey of potential donors and
medical care providers at 3 large metropolitan hospitals regarding their opinions on UCB
donation. Wesalse reviewed UCB banking practices at the St. Louis Cord Blood Bank
(SLCBB), ahighsfunctioning public UCB bank which was the repository for UCB products

collected at these hospitals.

Methods

This studywasapproved by the Human Research Protection Office at each participating
institution, Eligible subjects were women presenting for third trimester ultrasounds and those
in the post-partum unit. Following consent, women were asked to complete a survey assessing
knowledge of and willingness to donate UCB (Table I). Surveys were administered by a resident
physician at'Barnes Jewish Hospital, resident physician or staff nurse at SSM Health St. Mary’s
Hospital, and by alabor and delivery staff nurse at Missouri Baptist Medical Center. All
responses were collated and stratified by age (less than or > 30 years) and education (high
school only,or,some college education). Age and education strata were used to determine if
opinions andfpractice differed based on these variables. Providers included nurses, nurse

practitioners, and,physicians who responded to provider-specific questionnaires administered
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by the same personnel (Table I). All surveys were anonymous and categorized by respondent

detail as above. No personal identifiers were collected from responders.

Results

The 3 participating urban hospitals from metropolitan St. Louis city were major contributors to
the SLCBBand conducted 10,733 deliveries in 2015 accounting for 39% of the total deliveries in
the region. These hospitals, as a function of their location, care for an urban population that is

racially diverse (Table III).

Surveys were completed between April and November 2015 by 67 providers and 222 potential
UCB donous. Provider responses were grouped by profession. Only 50% of physicians reported
discussing UCB donation during prenatal visits (Table II). The majority (84%) did so at third
trimester visits and recommended donation to public banks (87%). The primary obstacle cited
to providingspatients with information on UCB donation was time; 62% of physicians and 29%
of nurses identified time constraints as a major barrier to discussing UCB banking. The most
frequent reasons that providers gave for failure to collect UCB at the time of delivery were also
related to time constraints (>40%) (Table II). Additional reasons, also related to the former,
included theseemplexity of the collection process, lack of personnel, and decreased enthusiasm
for the paperwerk involved. Medical conditions precluding donation were less commonly cited

as reasons for not discussing UCB donation.

Potential UCB donors were divided into 4 groups based on age and education. Group 1: Age <30
years and high school education. Group 2: Age <30 years with college education. Group 3: Age
>30 years withghigh school education. Group 4: Age >30 years with college education.

Respondentidemographics and donation status are detailed in Table IIl. Donation rates ranged

This article is protected by copyright. All rights reserved.

7



between 58% and 73%. The lowest rate of donation (58%) was noted in women less than 30
years of age and without college education (Group 1). In this group, 94% of respondents
identified themselves as members of minority communities. In all groups, only about half of the
respondents indicated that the benefits of UCB donation were discussed with them during
prenatdllviSitsFSimilarly, providers also indicated that UCB donation was discussed in the
antenatal period 50% of the time (Table II). All donors donated to the local public bank except
one from Group 2'who reported UCB storage in a private bank but did not provide a rationale

for doing sé.

Additional questions investigated awareness of and willingness to donate UCB further as shown
by group in Figure 1. Among respondents from Group 1 (<30 years; high school education),
65% heard.about UCB collection and storage from a healthcare provider. Only 8% cited a
television gfInternet source. In Group 2 (<30 years; college education) 61% learned of UCB
donation primarily from a healthcare provider; 16% were informed by media. In Group 3 (>30
years; high'sehool education) 73% relied on healthcare providers to learn about UCB collection
and storage;.20%.indicated media as an information source. In Group 4 (>30 years; college
education), 68% still relied healthcare providers for information though older and more
educated. Only15% were informed by media related effort. Thus, there was no significant

difference(in response between groups irrespective of age or education (Figures 1: A, D, G &]).

When participants were questioned about reasons for not donating, (Figure 1: B, E, H & K), lack
of adequate information was the most common single reason provided by all groups. Education
status may'haveiinfluenced this response positively to a small degree but the difference was not
statistically significant. Women in Group 2 (the educated younger) and Group 4 (the educated
older) implicated lack of information regarding UCB donation and storage 10% and 18% of the

time respectively whereas women with less than college education (Groups 1 and 3), indicated
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the same 26% and 50% of the time respectively. This corroborated with answers to a question
enquiring about how well the purpose and process of UCB collection was understood. Between
41-67% ofrespondents from all groups indicated that they understood very little to nothing
about banking UCB that is otherwise discarded or the potential advantages to society at no
additiofial €68tte"them (Figures 1: C, F, [ & L). Nervousness regarding UCB donation was
significantly higher in respondents from Groups 1 and 2 (younger donors) compared to Group 4

(p=0.0004"and 0.02 respectively).

Additional reasons for not donating when specified included a reluctance to spend time
completing the paperwork formalities and that they were not requested to do so by providers.
Only one respondent cited delayed cord clamping (DCC) (which does not preclude collection) as

areason for not donating.

We compared changes in collection and banking volumes at SLCBB at two time-points 10 years
apart byreviewing collection data from 2005 and 2015 since the Stem Cell Therapeutic and
Research Act.efi2005 was established in the interval. In 2005, the SLCBB collected 6,883 units,
of which 932 (13%) were from minority donors. Of those collections, 27% of minority and 25%
of Caucasian units met criteria for storage, and 1756 products (26%) were banked. In 2015,
37% of deljweFies,yielded UCB products from participating hospitals to the SLCBB. Of the
women thatidenated, 3% were < 20 years, and 50% were 20-30 years of age. These products
accounted for 15,424 units (an increase of 124% from 2005), of which 3,851 (25%) were from
minoritiesgOf thejcollection, however, only 9% of minority and 7% of Caucasian units met
criteria for'banking, ultimately resulting in 1181 products (8%) banked. This decrease in the
actual rate of storage was largely due to stricter banking criteria in relation to cell dose and
viability#As utilization of UCB grafts increased and factors affecting outcomes such as cell dose

were established, €ryopreservation guidelines were restricted to cords with higher cell doses to
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provide adequate products for transplant especially in adult recipients.

Discussion

We evaluatéd UCB, collection in the metropolitan St. Louis area from donor and banking
perspectives with the goal of identifying interventions to increase UCB donation. The region is
ethnically diverse and conducive to the goal of increasing minority UCB donations. From this
survey, wefoundithat approximately 50% of all women felt well-informed about UCB donation
and the main'source of information irrespective of age and education level was acquired from
healthcare providers. Using provider specific questions, we also found that UCB donation is
discussed with potential donors approximately 50% of the time, largely due to time constraints.
This resulted in respondent mothers indicating that a lack of information was a major barrier to
donation. [E was encouraging to note that lack of trust, interest in private banking, or other

beliefs did met6bstruct donation irrespective of age or education level of the women surveyed.

Respondentsawith higher education beyond high school were more aware of the concept of
UCB collectionseompared to their less educated counterparts where 7-16% (Groups 1 and 3)
indicated that the current survey was their first introduction to this topic. In contrast, only 2-
4% in Groups 2 and 4 indicated the same. However, despite this, there was no significant
difference between the groups in how well they felt they understood the purpose of UCB
donation. ‘Respondents in Group 1 were significantly more likely to refuse to donate due to
nervousness compared to other groups. This group was also less likely to be asked to
donate UCB though they were the largest group in this survey. Due to the need to maintain
anonymity,on.this,study, participant’'s medical records were not examined. We were

therefore unablefto identify to what extent medical factors affected donation eligibility in any

group.
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Previous studies that aimed to assess women’s knowledge and perceptions of UCB donation
have described similar constraints to donation. Grossman et al conducted a telephone survey of
St. Louis area African American women in 2005. They found that increasing awareness of UCB
donation and education regarding the significance and process of donation improved donation
rates.1o¥]nfan6ther survey of pregnant women in Halifax in 2003, Fernandez et al. found that
most women wanted information on UCB collection from a health care professional or prenatal
class and thought/physicians were best suited to discuss the process with their patients. Seventy
percent of fespondents in this group reported poor or very poor knowledge about UCB
banking.1l A similar survey of pregnant women in Australia in 2014 found that most women
were now aware of UCB banking, but knowledge levels varied. Women were less knowledgeable
if they had@lower education level, were from rural areas, or from non-English speaking
backgrounds. After administration of relevant information, the proportion of women who
reported they\would consider donating UCB more than doubled.!! Similarly, a study in Rome in
2012 foundrarhighilevel of awareness but low level of knowledge regarding UCB donation.
Similar to our,ebservation, this study also reported that only a minority of women would store
UCB for private use.!2 A study of non-Hispanic blacks and Hispanics in Illinois in 2010 found
that most Wiomen from these ethnicities were unaware of UCB donation or its purpose. Further,
there was confuision regarding public versus private banking, the actual collection procedure,
and perceivedsharm to themselves or their babies. The length of the consent form was also
identified @s a burden on expectant mothers.3 Our survey, conducted in 2015, in a metropolitan
setting, continuesito reflect many of the obstacles identified over the years internationally.
However, 6Urfinding that the percentage of women that donated UCB was similar across age
and education demographics suggests that this gap is narrowing potentially due to efforts of the

medicall€@mmunity in disseminating information.
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UCB collection and storage data from SLCBB underscores the low number of units collected and
processed from minority donors. Because only a small proportion of collected units meet
criteria for'banking due to increasing demand for products with higher cell counts, there is an
even greater need to collect more units to meet these criteria especially in minorities where
UCB cellicounts'are naturally lower.1415 An additional factor worth consideration is the
increasing rate of DCC. Practices vary, as there are currently no standard recommendations
regarding exact duration of DCC or the appropriate gestational age for application of this
maneuver/While DCC is not a contraindication to collection, UCB units collected following DCC
can have lower volumes and cell counts and thus may affect cell dose requirements for

banking.16

In summary, UCB banking and cell processing methods continue to evolve. As the need for UCB
banking coftinues to grow, newer technology may help increase the availability of UCB units for
transplant. Cord‘expansion techniques have had early success with hematopoietic stem and
progenitor €ellyexpansion ex-vivo followed by successful use in transplantation. When mature,
these méthods.may allow for smaller UCB unit retention, thus minimizing wastage for cell dose
reasons, as they can support hematopoietic recovery.17-1° This survey identified barriers to
UCB donation'even among more educated women such as a lack of adequate information
despite the proliferation of information technology and media sophistication. These barriers
have continuedstospersist over time despite the recognition of a need to expand banking efforts.
Allocatingresources to support the presence of dedicated staff such as nurse aids or medical
technicians during prenatal visits to discuss and encourage donation and complete the
formalities of the consent process could increase efficiency at relatively low cost and effort. The
discussion willmieed to emphasize the advantages associated with public banking of UCB

products with'no disadvantage to the donor or baby. Similarly, collaborating with providers to
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simplify the process of consent, collection, documentation, and transport and making it uniform
across regions can be beneficial. Efforts on the ground by invested parties to simplify and
streamlMous aspects of UCB collection and reach minority communities in parallel can
further sup @ e goal of cryopreserving and providing UCB products for transplant in larger

numbef§ a€Fessmultiple ethnicities.
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Figure 1 Legend: Potential UCB donors were divided into 4 groups based on age and education.
Group 1: Age’=30 years; up to high school education. Group 2: Age <30 years; some college
education. Group 3: Age >30 years; up to high school education. Group 4: Age >30 years; some
college education. Percentage of responses to questions regarding umbilical cord blood
donation are depicted in each group. The questions are indicated above pie-charts in each

column.
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