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• Type 1 diabetes results from the loss of normal 
immunological self-tolerance, which may be attributable 
to the failure of Foxp3+ regulatory T cells (Tregs). 
Umbilical cord blood is rich in Tregs and therefore has the 
potential to prevent or delay the onset of type 1 diabetes. 
A pilot trial is currently underway in Australia to examine 
whether infusion of autologous cord blood can prevent 
type 1 diabetes in high-risk children with serum antibodies 
to multiple -cell antigens.

• A number of other potential therapeutic indications for 
autologous cord blood have been proposed, including 
cerebral palsy and hypoxic–ischaemic encephalopathy.

• Recruitment to clinical trials using cord blood is 
influenced by divergent public and private cord blood 
banking policy in Australia. The burgeoning consumer 
demand for storage of cord blood highlights the need for 
regulatory bodies to develop and adapt policies to 
facilitate research that may extend the use of cord blood 
beyond currently recognised indications.

• Consumers, researchers and policymakers must also 
recognise specific ethical issues associated with 
collection and storage of cord blood, including storage in 
public and private banks, informed consent, ownership, 
access and the principle of beneficence.
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 is now well established that type 1 diabetes is a

ronic, multifactorial disease that results from auto-
mune-mediated destruction of pancreatic  cells.
ever, no intervention has successfully prevented the

disease to date. Recently, reinfusion of autologous umbili-
cal cord blood has been proposed as a novel preventive
therapy and is the focus of an Australian Phase I trial, the
Cord Reinfusion in Diabetes (CoRD) pilot study (https://
www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=
363694). However, the use of publicly stored cord blood for
research in Australia is currently limited by policy that
restricts its use to recognised indications, including allo-
geneic haematopoietic stem cell transplantation for onco-
logical, haematological, genetic and immunological
disorders. There are also specific ethical issues associated
with the collection and storage of cord blood, including
storage (public v private), informed consent (from whom,
when and how?), ownership (does it belong to the child or
the parent?), access (exclusive autologous v allogeneic use)
and the principle of beneficence.1

A substantial body of research in recent years has been
directed towards prevention of type 1 diabetes. Primary
prevention has largely targeted putative environmental
risk factors such as early introduction of docosahexaenoeic
acid or dietary cow milk protein.2 The latter is being
investigated in the international randomised controlled
Trial to Reduce the Incidence of Type 1 Diabetes in the
Genetically at Risk (TRIGR).3 In contrast, secondary pre-
vention trials have targeted immunomodulation through
interventions such as nicotinamide and oral or parenteral
insulin. While previous trials have failed to demonstrate
significant therapeutic benefit,2 and evidence-based
guidelines state that no interventions are recommended
for use in clinical practice to delay or prevent the onset of
type 1 diabetes,4 the role of intranasal insulin is under
investigation through the Type 1 Diabetes Prevention
Trial.5 Nevertheless, there is a compelling argument to
explore novel approaches to the prevention of type 1
diabetes.

An alternative preventive strategy is to modify the
 immune system — in
T cells (Tregs). There is
odels and in humans to
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number and function, and increased resistance to regula-
tion by effector T cells.6

Umbilical cord blood is rich in Tregs, which become
functionally suppressive on antigen stimulation,7 and is
also a source of haematopoietic and pluripotent stem
cells.8 Thus, there is a strong scientific rationale behind the
potential for cord blood to prevent or delay the onset of
type 1 diabetes. The CoRD trial will examine whether
autologous cord blood infusion can prevent type 1 diabetes
in high-risk children with serum antibodies to multiple
-cell antigens. In parallel, the trial will study the immuno-
logical effects of cord blood infusion. This is the first time
such a trial will be undertaken for the prevention of type 1
diabetes in humans, although studies have used auto-
logous cord blood after the onset of type 1 diabetes. In a
Phase I trial involving 24 children (median age, 5.1 years)
with type 1 diabetes,9 infusion of autologous cord blood
after a median diabetes duration of 3 months was associ-
ated with a transient increase in total and naive Tregs at 6
and 9 months, respectively. No adverse events were
observed. Nevertheless, the intervention did not preserve
-cell function, as C-peptide levels decreased after infu-
sion. However, the time after diagnosis at which the
infusion was given may have been important; a rapid loss
of -cell mass has been frequently observed, and this
decline may have occurred before the infusion was given.
In a pilot study of 15 individuals (median age, 29 years)
with type 1 diabetes,10 circulating lymphocytes were cocul-
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tured with allogeneic cord blood-derived stem cells and
subsequently reintroduced into the circulation. There was
a significant improvement in mean fasting C-peptide lev-
els and a reduction in glycated haemoglobin levels and
daily insulin requirements, in parallel with an increase in
Tregs. The procedure was well tolerated, with no adverse
events. These two studies suggest that cord blood may
increase the frequency of Tregs in people with type 1
diabetes and may therefore induce immune tolerance.
Whether cord blood has the same effect among people
with prediabetes is unknown.

There are several fundamental methodological issues
that must be addressed in the development of trials such as
CoRD, which involve autologous cord blood. Studies that
have demonstrated either no or minimal adverse effects in
the use of autologous cord blood have involved small study
samples.9,10 While the safety of autologous cord blood may
also be inferred from the known safety of allogeneic cord
blood, further data are required, particularly in the paedi-
atric population. Rates of microbial contamination are low
(< 5% in privately banked samples), although such sam-
ples are generally not suitable for use. In addition, samples
with low total nucleated cell counts may be ineffective;11

however, private banks specify a lower limit of 108 total
nucleated cells for storage, thereby reducing the likelihood
of inadequate samples being collected.

Despite the clear need for well designed trials to exam-
ine the specific therapeutic applications of cord blood,
there are important differences in the ways in which public
and private banks collect, store and provide access to cord
blood, which could affect potential research. Public banks
store donated cord blood units for allogeneic use, with
around 3000 units stored per year in Australia (about 1% of
live births). The rate of collection in public banks is
dependent on available funding and only a few hospitals
participate in collection nationally. In contrast, private
banks provide storage for personal and familial use, for a
fee. The storage rate in private banks is around 4000 units
per year (Mark Kirkland, Cord Blood Bank Director, Cell
Care Australia, personal communication), and growth is
estimated at 12%–15% per annum.12 Globally, over a
million cord blood units have been stored in private banks.
Nevertheless, the chance of using a privately stored cord
blood sample is less than 0.01%.13 Although a number of
potential therapeutic indications for autologous cord blood
have been proposed — such as cerebral palsy, hypoxic–
ischaemic encephalopathy,14 congenital hydrocephalus
and stroke15 — there are few published data. The number
of published clinical trials using autologous cord blood is
limited; however, there are 14 ongoing trials registered on
ClinicalTrials.gov using both publicly and privately stored
cord blood.16

The expansion of cord blood trials, along with high
consumer demand for storage, places pressure on regula-
tory bodies to develop and adapt policies to meet these
needs. Although the regulatory framework surrounding
cord blood banking in Australia has undergone significant
development, issues remain regarding access to publicly
donated cord blood. In particular, there is no clear guide-
line that addresses degifting and use of publicly stored
cord blood for autologous reinfusion beyond recognised

indications. At present, the use of publicly banked cord
blood is essentially limited to well researched and estab-
lished applications, particularly for haematopoietic recon-
stitution, and does not extend to research purposes
(Anthony Montague, National Cord Blood Network Oper-
ations Manager, Australian Bone Marrow Donor Registry,
personal communication). These processes are, however,
currently under review. Beyond being a policy issue, this
raises deeper ethical questions regarding the rights of
public donors to access their donated cord blood and
equity between public donors and those who privately
bank cord blood, particularly as the private industry con-
tinues to expand.17,18

While the future applicability of cord blood-based thera-
peutics, including prevention of type 1 diabetes, is at
present unclear, this is an emerging area of research. An
evidence base is clearly needed in response to the bur-
geoning interest in the community for storage of cord
blood. However, important questions regarding the stor-
age and use of publicly donated cord blood remain unan-
swered. Should cord blood banks be permitted to degift
altruistically donated samples to enable participation in
research? Will novel therapeutic uses for cord blood lead to
changes to public cord blood banking policy? Given the
likelihood of future cord blood-based clinical trials, the
existing framework of cord blood banking policy must be
reviewed to meet the needs that will be posed by such
research, which may lead the way to expanding novel uses
of cord blood.
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