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3.1 Introduction 3.1.2 Registry: Structure and Duties
3.1.1 From Anthony Nolan to 32 A registry is “an organisation responsible for
Million Volunteer Donors coordination of the search for haematopoietic
Worldwide progenitor cells from donors (including cord

Bone marrow donor registries (hereinafter
referred to as registries) have been playing an
important role in developing the treatment of
HSCT for more than four decades. In 1974, the
world’s first registry was founded by Shirley
Nolan in London. Shirley’s son, a 3-year-old,
Anthony, had been diagnosed with Wiskott-
Aldrich syndrome and needed a transplant.
Following the example of Anthony Nolan, a
large number of registries have been established
around the world, mainly in the late 1980s to
early 1990s and have increased over the years.
The growing pool of donors has contributed to
the development of stem cell transplantation as
a treatment method and a field of science
(Fig. 3.1).
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blood) unrelated to the potential recipient”
(WMDA International Standards 2017).

Registries play the main role in communica-
tion between the physician in the transplant cen-
tre and the healthcare professional contacting the
donor at national and international level. Search
requests for adult unrelated donors (AUDs) and
cord blood units (CBUs) are usually sent to the
national registry, which facilitates all stages of
search and provision of the graft for a patient.

A typical registry performs different interre-
lated functions, including donor recruitment and
management and search and interact with HLA-
typing laboratories, apheresis and marrow collec-
tion centres, cord blood banks (CBBs), stem cell
couriers and transplant centres.

Some registries recruit donors themselves,
while others have an agreement with blood banks,
donor centres or donor recruitment groups. The
donor’s or cord blood information is provided by
the donor centre or CBB to a registry. The regis-
try is responsible for listing the donors on the
global database and handling communication
with national and international transplant centres
(through their national registries) if a potential
match for a patient has been found.

The search for a suitable stem cell source
is based on the HLA-type of the patient.
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Donors 8,657 315
CBUs. 20,792

Fig. 3.1 Volunteer donors and cord blood units recruited around the wold (data from WMDA web page)
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Fig. 3.2 Unrelated HSC from bone marrow, peripheral blood and cord blood shipped annually (data from WMDA)

Transplant centres and search coordinators within
donor registries have access to the Search &
Match Service of WMDA (https://search.wmda.
info/login), where they can register patient data
and get a match list to see if there is a potential
stem cell source in the global database.

When the transplant centre identifies a poten-
tially matched stem cell source, the national reg-
istry will contact the relevant organisation and
facilitate the delivery of stem cells for the patient.
Annually, more than 20,000 stem cell products of
different sources are shipped within and across

borders to patients in need of a HSCT (see
Fig. 3.2).

3.2 Current Landscape

3.2.1 Ethnic Diversity and Chance
to Find a Donor

As of January 2018, more than 32 million poten-
tial AUDs and CBUs are listed in the global
Search & Match Service of WMDA. Almost 95%
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Age and gender of the donors, % of donors in each age category
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Fig. 3.3 Age and gender of unrelated donors and percentage of donors in each category

of these donors have DNA-based HLA-A, HLA-B
and HLA-DRBI phenotype presented, and more
than half are listed with additional information on
HLA-C, HLA-DQB1 and HLA-DPBI. Every
year, registries across the world add approxi-
mately two million new volunteer donors to the
worldwide pool, with the vast majority being
HLA-typed at high and allelic level resolution.

The chance of finding a well-matched donor
varies for patients belonging to different ethnic
groups. In 2014, the National Marrow Donor
Program (NMDP) study demonstrated that
whereas approximately 75% of Caucasian
patients are likely to identify an 8/8 HLA-
matched AUD, the rate is much lower for ethnic
minority and mixed-race patients. This is due to
the higher genetic diversity of HLA haplotypes in
African and Asian populations compared to
Europeans and the lower representation and
poorer availability of ethnic minority donors in
the worldwide pool (Gragert et al. 2014).

3.2.2 Donor Profile

WMDA defines an unrelated donor as “a person
who is the source of cells or tissue for cellular
therapy product. Donors are unrelated to the
patient seeking a transplant”.

Donor centres recruit volunteer donors from
16 to 55 years of age with variations in individual

policies. Although donors can remain on the
database until they are 60, donor centres try to
recruit more young volunteers, as donor age has
been proven to be linked to better HSCT out-
comes (Kollman et al. 2016). According to the
World Marrow Donor Association (WMDA)
data, approximately 50% of donors listed glob-
ally are younger than 35 (see Fig. 3.3).

Medical suitability for donation, gender diver-
sity, behaviour and psychological risks are con-
stantly changing factors in donor recruitment and
management. Donor centres align their policies
with national and international standards and rec-
ommendations, including donor suitability guide-
lines produced by the WMDA on https://share.
wmda.info/x/FABtEQ and published in 2014
(Lown et al. 2014).

Unrelated donors are acting voluntarily and
altruistically and have a right to withdraw from
the process at any stage. To avoid such cases,
donor centres focus on informing volunteers
about all aspects of donation, including risks, at
the very early stage of recruitment. When a donor
is identified as a potential match for a patient and
is asked to provide a blood sample for verifica-
tion or extended testing, healthcare professionals
will have further detailed conversations with the
donor addressing any possible questions and con-
cerns. Full informed consent is usually given at
the donor’s medical, prior to the conditioning of
the patient for transplant.
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3.2.3 Recruitment, Retention
and Data Confidentiality

Recruiting volunteer donors is challenging.
Registries and donor centres must ensure they are
recruiting the preferred donors (usually younger
donors) who are appropriately counselled to fully
understand their commitment.

Registries and donor centres use a combination
of methods to recruit potential donors including
patient-related drives, targeting special groups,
e.g. universities, uniformed services, engaging
blood donors or online recruitment. The approach
depends on the laws of the country and takes tra-
ditions, religion and habits into account. The same
factors influence donor retention. Considering
several options and alternative donors in urgent
cases is a recommended practice.

By signing to a donor centre or registry, a
potential donor agrees that his/her data are regis-
tered in the global database. The donor also pro-
vides biological material (blood sample, saliva or
buccal swab) for tests, such as HLA typing and
infectious disease markers, along with their per-
sonal details, in order to be searched as a match
for a patient. The registry or donor centre has an
obligation to adhere to national and international
data protection laws and to keep donor personal
and medical information confidentially and use it
strictly in line with the donor’s informed consent.

While social media helps enormously with
donor recruitment and retention, it can present a
challenge for confidentiality of both the donor
and the recipient. Registries and donor centres in
different countries have different policies on
donor/patient post-donation contact and on the
level of information provided to each other. These
should be respected by all sides involved.

3.3 Connections and Worldwide
Collaboration
3.3.1 WMDA

In 1988, three pioneers in the field of transplanta-
tion, Professors John M. Goldman (United
Kingdom), E. Donnell Thomas (United States)
and Jon J. van Rood (the Netherlands), informally

initiated the WMDA, which became a formal
organization in 1994. It is made up of individuals
and organizations who promote global collabora-
tion and best practices for the benefit of stem cell
donors and patients requiring HSCT. It aims to
give all patients worldwide equal access to high-
quality stem cells from donors, whose rights and
safety are carefully protected.

3.3.2 Quality and Accreditation

In 2017, WMDA took the lead role in the merg-
ing of three key organizations: WMDA, BMDW
and the NetCord Foundation. This allowed
WMDA to streamline resources to provide a
global platform for facilitating international
search, to support members to develop and grow
and to promote safety, quality and global collabo-
ration through accreditation and standardisation.
Eighty-four percent of AUDs available for search
are provided by WMDA qualified/accredited reg-
istries (WMDA Annual Report 2017). WMDA
accreditation of the registries along with FACT-
NetCord accreditation of the CBBs reassures
recipients in the quality of product and services
provided. A complete list of the accreditation sta-
tus of organisations can be found on WMDA
Share: https://share.wmda.info/x/4gdcAQ.

3.3.3 Network Formalities

All registries, donor centres and CBBs providing
stem cells for HSCT nationally and internation-
ally have legal agreements and contracts with
each other within the network. The contracts
cover legal, financial and ethical questions of col-
laboration in respect of obtaining, testing and
shipment of stem cells.

3.4  Challenges and Opportunities

3.4.1 Donor Attrition

Time to transplant is reported to be a factor of
overall survival (Craddock et al. 2011). Formal
search for an unrelated donor on average takes
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about 2 months. However, more and more urgent
search requests are made to the registries, where
transplant centres are hoping to get a donor work-
up in weeks rather than months.

Not all potential donors listed on the database
will be available for donation due to different rea-
sons, including medical or personal circumstances
or loss of contact with the registry. It varies in dif-
ferent countries. According to WMDA annual
questionnaire, in 2017, the recommended target
for donor availability at verification typing stage
was 80% and at work-up stage 95%. Registries
and donor centres are working hard to keep in
contact with their donors to have updated infor-
mation to help reach the donor without delays.
Some donor centres use private healthcare provid-
ers to speed-up blood sample collection and
increase the number of apheresis centres in order
to meet desirable turnaround times.

3.4.2 Ethical Challenges
HSCT is an evolving field of medical science.
Volunteer donors can be asked to be a subject of

research and clinical trials as part of their stem
cell donation for a particular patient or not. In the

Relative percentage of unique phenotypes in 2016
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majority of cases, this is covered by the informed
consent given at the recruitment and donor medi-
cal stages, but in some cases, additional consent
is required. It is the obligation of registries and
donor centres to make sure that donors are well
informed and free to withdraw.

3.4.3 Donor Pool HLA Diversity

Current trends in HSCT (with high requirements
for patient/donor matching, complexity of stan-
dard and research protocols and a growing index
of indications) present challenges for registries,
donor centres and CBBs. Different strategies need
to be applied to recruit not only a larger number of
potential donors but also increase HLA diversity
of the pool. As HLA allele and haplotype frequen-
cies have population-specific patterns, there are
limitations to how many different phenotypes can
be obtained by adding new donors. In 2016, the
WMDA reported no more than 50 different phe-
notypes per thousand new AUDs and CBUs sub-
mitted to the global database. This can be
addressed by recruiting among ethnic minority
groups or in parts of the world with a wider
genetic diversity, e.g. Africa (see Fig. 3.4).
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Although the majority of stem cell provisions
worldwide are currently coming from Northern
America and Europe, a few large registries arose
in South America and Asia over recent years.
WMDA is encouraging and supporting new and
growing registries. The WMDA handbook:
“A gift for life: the essential WMDA handbook
for stem cell donor registries & cord blood banks”
(2016) provides all necessary information and
advice for starting a registry in your country.

3.5 Future Developments

3.5.1 New Level of HLA Matching

As of January 2018, classic criterion for HLA
matching with a patient is 10/10 at HLA-A,
HLA-B, HLA-C, HLA-DRB1 and HLA-DQB1
for AUDs and 8/8 on HLA-A, HLA-B, HLA-C
and HLA-DRBI1 for CBUs, all at high-resolution
level, with mismatches associated with infe-
rior patient outcome (Shaw et al. 2017, Eapen
et al. 2017). Many transplant centres are now con-
sidering HLA-DPBI1 allele or epitope matching
(Fleischhauer et al. 2012). There are also trends
to include other genes like MICA and MICB in
donor selection (Fuerst et al. 2016; Carapito et al.
2016; Kitcharoen et al. 2006).

The resolution of HLA matching is important.
The advantage of allelic/ultrahigh-resolution
HLA matching on OS and NRM compared to
high-resolution level was presented by Anthony
Nolan at the 2018 BMT Tandem meetings (Mayor
et al. 2018). Full/extended gene sequencing
results in fully phased phenotypes, thus signifi-
cantly reduced allelic ambiguity, and can reveal
mismatches not otherwise identified by high-
resolution typing.

Following these developments, some regis-
tries and donor centres have already implemented
HLA allelic level typing for their donors and

make additional non-HLA genetic information
available for transplant centres at the search
stage. It is expected that transplant centres will
also be able to type patients at this level of resolu-
tion to achieve better matching and additional
survival advantages.

3.5.2 Related Donors Provision
and Follow-Up

Historically, registries have not been closely
involved with the provision of related donors.
However, in recent years, many registries have
begun to support related donors internationally
(i.e. where the patient is living in one country and
their related donor is living in another) and
domestically (e.g. where the patient and donor
live far apart or the transplant centre cannot facil-
itate a collection). Some registries also provide
support in following-up related donors post-
collection and in providing information and sup-
port for related donors.

3.5.3 Advisory Services Provided by
Registries

Nowadays, many registries are taking additional
advisory roles in supporting transplant centres in
stem cell searches as they accumulate knowledge
and expertise over an ever-growing number of
stem cell provisions. Working closely with clini-
cal teams, national registries may offer advice
and consultancy in donor selection, product qual-
ity evaluation, education and training.

As part of research and business development
strategy, registries are looking at other products
and services to further support HSCT. A range of
cell therapy products may be provided along with
standard stem cell donation or under a separate
service agreement.
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Key Points

* International collaboration over the last
four decades resulted in more than 32
million unrelated donors potentially
available to donate stem cells for
patients requiring HSCT.

e Donor search and provision are carried
out via national registries to ensure
quality and legal compliances.

e Unrelated donors act voluntarily and
altruistically; their availability varies
due to medical and personal reasons.

* Big efforts are made to increase HLA
diversity of the donor pool to address
the lower chance of finding a well-
matched donor for ethnic minority and
mixed-race patients.

* Registries continue to develop HSCT by
contributing to research, enhancing ser-
vices and extending the range of cell
products provided.
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