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PROTOCOL SYNOPSIS
Title Safety study of sibling cord blood cell infusion to children with cerebral palsy
Objectives The primary objective of this study is to gain preliminary information on the safety of
12/12 HLA matched umbilical cord blood cell (UCBC) infusion in children with
cerebral palsy (CP).
The secondary objectives of this study are:
A) to gain preliminary information on the treatment effect of 12/12 HLA matched
UCBC infusion
B) to better understand the length of time that infused matched sibling UCBCs
remain within recipients
C) to gather information and samples for future studies into mechanistic activity
of UCBCs
Trial sites The Royal Children’s Hospital Melbourne
Lady Cilento Children’s Hospital Brisbane
The Children’s Hospital at Westmead (recruitment)
Monash Health (recruitment)
Participants Number to be enrolled for screening: 48
Number to continue through trial: 12; Age: 1 - 16 years old
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GLOSSARY OF ABBREVIATIONS

ABBREVIATION | TERM

AusCord Australian National Network of Umbilical Cord Blood Banks and Cord Blood
Collection Centres

ABMDR Australian Bone Marrow Donor Registry

ABMTRR Australasian Bone Marrow Transplant Recipient Registry

AE Adverse event

BMDI CBB BMDI Cord Blood Bank

BMI Body mass index

CBB Cord blood bank

CBU Cord blood unit

CHW The Children’s Hospital at Westmead

CIBMTR Center for International Blood & Marrow Transplant Research

CP Cerebral palsy

DMSO Dimethyl sulfoxide

EPO Erythropoietin

GMFCS Gross motor function classification system

GvHD Graft-versus-host disease

HLA Human leucocyte antigen

LCCH Lady Cilento Children’s Hospital Brisbane

MCRI Murdoch Children’s Research Institute

MNC Mononuclear cells

MRI Magnetic resonance imaging

NSW CPR New South Wales Cerebral Palsy Register

oT Occupational therapy

PT Physiotherapy

PVC Peripheral venous catheter

QCPR Queensland Cerebral Palsy Register

RCH, Melbourne | The Royal Children’s Hospital Melbourne

RCT Randomised controlled trial

SAE Serious adverse event

SCBB Sydney Cord Blood Bank

SOP Standard operating procedure

TNC Total nucleated cells

TRECs T-cell receptor excision circles

UCB Umbilical cord blood

UCBCs Umbilical cord blood cells

VCPR Victorian Cerebral Palsy Register
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1. INVESTIGATORS AND FACILITIES

1.1. Study locations
Infusion sites:
State Site
Victoria The Royal Children’s Hospital Melbourne
Queensland Lady Cilento Children’s Hospital Brisbane*

* Optional

Other study procedures:
State Site

Victoria The Royal Children’s Hospital Melbourne
Monash Health

New South Wales The Children’s Hospital at Westmead
Queensland Lady Cilento Children’s Hospital Brisbane
All states Locally as required
1.2. Study management

The study will be managed by a research team consisting of principal investigators, associate investigators
and clinical trial coordinators who will manage the daily operations such as recruitment, follow up
assessments and study documentation. This is a multisite clinical trial, and each site will be managed by a
different Principal Investigator. Across the sites, there will be a number of teams for different aspects of the
trial, each with a designated team leader (please see below).

This trial is investigator-initiated by a collaborative research group. This trial does not have a sponsor.

Principal Investigators
Principal Investigators at each site will coordinate the supporting departments within the hospital. They will
undertake site meetings and have access to a clinical trial coordinator working in each state.

The Royal Children’s Hospital Melbourne (test site, lead HREC)
Prof Dinah Reddihough is group leader of Developmental Disability and Rehabilitation Research in the
Clinical Sciences theme at MCRI, paediatrician in Developmental Medicine at The Royal Children’s
Hospital Melbourne and affiliated with the Department of Paediatrics, University of Melbourne.

The Royal Children’s Hospital Email: dinah.reddihough@rch.org.au
50 Flemington Rd, Parkville Vic 3052 Phone: +613 9345 5898

Brisbane site
Dr Priya Edwards is a Paediatric Rehabilitation Specialist in the Queensland Paediatric
Rehabilitation Service, Children’s Health Queensland Hospital and Health Service.

Lady Cilento Children’s Hospital Email: Priya.Edwards@health.gld.gov.au
501 Stanley St South Brisbane Qld 4101 Phone: +617 3636 5400

Monash Medical Centre
A/Prof Michael Fahey is head of Paediatric Neurology at Monash Children’s Hospital.
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Monash Health Email: michael.fahey@monash.edu
246 Clayton Rd, Clayton Vic 3168 Phone: +613 9594 3499

The Children’s Hospital at Westmead
Prof Nadia Badawi leads the CP Alliance Research Institute, is a neonatologist at The Children’s
Hospital at Westmead and affiliated with the University of Notre Dame Australia and the University

of Sydney
The Children's Hospital at Westmead Email: nadia.badawi@health.nsw.gov.au
Locked Bag 4001, Westmead NSW 2145 Phone: +612 9845 2715

Associate Investigators
Associate investigators will be responsible for coordinating the team in their area of expertise or advising
according to their expertise.

Prof lona Novak, Head of Research at the Research Foundation of the CP Alliance; affiliated with
Notre Dame University Australia

187 Allambie Rd Email: INovak@cerebralpalsy.org.au
Allambie Heights, NSW 2100 Phone: 0409 078 917

Prof Mark Kirkland, haematologist, medical director of Cell Care Australia; affiliated with Deakin
University
42 Corporate Dr Email: mark.kirkland@cellcare.com.au
Heatherton, Vic 3202 Phone: +613 8551 0221

Dr Francoise Mechinaud, paediatric transplant specialist. Cancer group leader in the Cell Biology,
Development and Disease theme of MCRI; Director of the Children’s Cancer Centre at the RCH,

Melbourne
The Royal Children’s Hospital Email: francoise.mechinaud@rch.org.au
50 Flemington Rd, Parkville Vic 3052 Phone: +613 9345 4893

Prof Euan Wallace, obstetrician, Monash Medical Centre; Director of the Ritchie Centre, Monash
University
Monash Health Email: Euan.Wallace@monash.edu
246 Clayton Rd, Clayton Vic 3168 Phone: +613 9594 5145

Dr Katherine Lee, Associate Director of Biostatistics, Melbourne Children’s Trial Centre, and senior
biostatistician in the Clinical Epidemiology and Biostatistics Unit, Murdoch Children’s Research

Institute
The Royal Children’s Hospital Email: katherine.lee@mcri.edu.au
50 Flemington Rd, Parkville Vic 3052 Phone: +613 9345 6549

Prof Paul Colditz, is Director of the Perinatal Research Centre; at the University of Queensland Centre
for Clinical Research and neonatologist at the Royal Brisbane and Women’s Hospital.

UQCCR, Royal Brisbane and Women’s Hospital Email: p.colditz@uqg.edu.au
Herston Qld 4029 Phone: +617 3346 6014

Dr Ngaire Elwood, cord blood researcher. BMDI Cord Blood Bank; group leader of cord blood bank
research at Murdoch Children’s Research Institute; The Royal Children’s Hospital Melbourne; The
University of Melbourne

The Royal Children’s Hospital Email: ngaire.elwood@mcri.edu.au
50 Flemington Rd, Parkville Vic 3052 Phone: +613 9345 6398
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Dr Chris Fraser, paediatric transplant specialist at Lady Cilento Children’s Hospital Brisbane
Lady Cilento Children’s Hospital Email: chris.fraser@health.qld.gov.au
501 Stanley St South Brisbane Qld 4101 Phone: +617 3068 1111

Dr Helen Savoia, transfusion haematologist. The Royal Children’s Hospital Melbourne; The University

of Melbourne
The Royal Children’s Hospital Email: helen.savoia@rch.org.au
50 Flemington Rd, Parkville Vic 3052 Phone: +613 9345 5916

Dr Kylie Crompton, CP researcher. Developmental Disability and Rehabilitation Research in the
Clinical Sciences theme at MCRI
The Royal Children’s Hospital Email: kylie.crompton@mcri.edu.au
50 Flemington Rd, Parkville Vic 3052 Phone: +613 9936 6756

Dr Pamela Clark, cord blood researcher. Outgoing director of the Sydney Cord Blood Bank

Sydney Children’s Hospital Email: pamela.clark@health.nsw.gov.au
Level 3, Clinical Sciences Building Phone: +612 9382 0371

Ms Janet Hough, senior physiotherapist. Monash Health; Victorian Paediatric Rehabilitation Service
Monash Health Email: janet.hough@monashhealth.org
246 Clayton Rd, Clayton Vic 3168 Phone: +613 9594 6666

A/Prof Peter Anderson, psychologist, Group leader, Victorian Infant Brain Study, Clinical Sciences
theme at Murdoch Children’s Research Institute
The Royal Children’s Hospital Email: peter.anderson@mcri.edu.au
50 Flemington Rd, Parkville Vic 3052 Phone: +613 9936 6704

Dr Simon Paget, paediatrician in Kids Rehab at The Children’s Hospital at Westmead, and Lecturer at
The University of Sydney

The Children's Hospital at Westmead Email: simon.paget@health.nsw.gov.au
Locked Bag 4001, Westmead NSW 2145 Phone: +612 9845 2819

Dr Kuang-Chih Hsiao, immunology fellow, Epworth HealthCare; honorary fellow, Murdoch Children’s
Research Institute; and Clinical Lecturer at The University of Melbourne

The Royal Children’s Hospital Email: kuangchih.hsiao@mcri.edu.au
50 Flemington Rd, Parkville Vic 3052

Dr Karin Tiedemann, transplant specialist (retired); Medical Director, BMDI Cord Blood Bank; Director,
National Stem Cell Foundation of Australia

The Royal Children’s Hospital Email: karin.tiedemann@rch.org.au
50 Flemington Rd, Parkville Vic 3052

Infusion

The infusion team will be headed by Dr Francoise Mechinaud, paediatric transplant physician at the RCH
Melbourne. Dr Chris Fraser, LCCH Brisbane and by Dr Helen Savoia, paediatric transfusion medicine
specialist, RCH Melbourne. Once the trial is underway, the steering committee will consider expanding the
trial to include a third infusion site hospital, in NSW, to further demonstrate the feasibility of this trial as a
multi-site project.
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Therapy
All participants will receive their regular rehabilitation therapy.

Assessment

Safety assessment will primarily be conducted by both the infusion team (described above).Therapists and
a psychologist independent of the therapy team providing rehabilitation, and laboratory staff, will complete
other components of the safety assessment as well as assessments relative to secondary aims of the
study. The team will undertake structured training in assessment tools prior to trial commencement.

Statistician
Dr Katherine Lee, located in the Clinical Epidemiology and Biostatistics Unit, Murdoch Children’s Research
Institute.

1.3. Internal trial committees

Trial Steering Committee
Prof Dinah Reddihough (PI, Melbourne), paediatrician; Committee Chair

A/Prof lona Novak (Al), occupational therapist

Prof Euan Wallace (Al), obstetrician at Monash Medical Centre

A/Prof Michael Fahey (Pl, Monash), neurologist

Prof Nadia Badawi (PI, Sydney), neonatologist

Dr Katherine Lee (Al), biostatistician

Prof Mark Kirkland (Al), cord blood researcher

Dr Francoise Mechinaud (Al), paediatric transplant specialist

Dr Priya Edwards (PI, Brisbane), rehabilitation paediatrician

Prof Paul Colditz (Al), neonatologist

Dr Kylie Crompton (Al), scientist; Committee Secretary
Safety and Data Monitoring Committee

This committee will meet every three months, including after the first three participants have reached one
month post-infusion for review prior to further participant infusions.

Prof Ross Pinkerton, paediatric oncologist (Chair)

Prof Rory Wolfe, statistician

A/Prof Adam Scheinberg, paediatric rehabilitation specialist
Dr Richard Mitchell, paediatric transplant specialist

Dr Catherine Marraffa, developmental paediatrician

Scientific Committee
Prof Euan Wallace, obstetrician

A/Prof Michael Fahey, neurologist

A/Prof Mark Kirkland, haematologist

Prof Paul Colditz, neonatologist

Dr Suzanne Miller, neuropathologist (The Ritchie Centre, MIMR-PHI, Monash University)
Prof Stephen Holdsworth, immunologist (Monash Health, Monash University)

Dr Ngaire Elwood, cord blood researcher

1.4. Funding and resources
Source Funding / Resource
Research Foundation of the Cerebral Palsy Alliance In kind; Cash
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Cell Care Australia In kind; Cash
All other participating institutions In kind

2. INTRODUCTION AND BACKGROUND

21. Background information

Cerebral palsy (CP) describes a group of permanent non-progressive motor and postural disorders arising
from damage to the developing brain while in utero, during birth or in the first years of life [1, 2], and affects
around 2 per 1000 live births across the world. The main types of CP include spasticity (stiffness of
muscles accounting for around 80% of all diagnoses), dyskinesia (abnormal involuntary movements) and
ataxia (unsteadiness) which result from lack of normal nervous control of muscles. Depending on the
location and severity of brain damage, different regions of the body may be affected. This is described as
hemiplegia (one side of the body), diplegia (legs greater than arms) or quadriplegia (all limbs). The degree
of motor impairment is often described using the Gross Motor Function Classification System (GMFCS),
with GMFCS | indicating an otherwise normal child who may have impaired speed, balance or coordination,
increasing in severity to GMFCS V indicating limited motor function, wheelchair use with limited head
control. CP is often associated with epilepsy, difficulties in speech, sight, hearing, sensation, perception,
behaviour or cognition. There is currently no cure for CP.

Scientific rationale

Recent interest in stem cell therapy for intractable neurological disorders has led to a large number of
preclinical studies of brain injuries related to CP that show evidence of therapeutic potential. In particular, a
greater understanding of the varied stem cells to be found in human umbilical cord blood (UCB), which is
less ethically complicated than many other sources of stem cells, has led to a focus on UCB stem cell
therapy. The stem cells in UCB do not form cancers and present a lower risk of graft-versus-host disease
(GvHD) than bone marrow stem cells [3]. Transplantation of UCB cells in acute animal models of CP such
as excitotoxic white matter injury [4] and neonatal hypoxia-ischaemia [5-10] have shown significant
neurofunctional improvement, as have models of adult stroke [11-16], spinal cord injury [17-21] and
traumatic brain injury [22]. On the other hand, preclinical studies showing no benefit from UCB cell (UCBC)
treatment of acute brain injury have also emerged [23-25]. While some studies involve transplanting
UCBCs directly to the injured area of the brain, there is strong evidence that the minimally invasive
intravenous infusion to the periphery is equally as effective [4, 26]. Investigations into the mechanism of
UCBC transplantation action reveal anti-inflammatory properties, protection of neural cells from secondary
cell death, promotion of host cell proliferation and migration, and angiogenesis. It does not appear that
human (xenogeneic) stem cells engraft to replace lost brain cells in immune-supressed animal models.
Thus the stem cell treatment is not considered a transplant but can be thought of as a transfusion.

The transfusion mechanisms described above are appropriate for the acute phase of brain injury, which
involves inflammation, primary and secondary cell death and chemical signalling. Preclinical work has
almost entirely focussed on acute brain injury, and it is unknown if these mechanisms will operate in the
same way in the chronic phase of disease. This area has been well reviewed in the literature [27-31]. CP is
a heterogeneous condition with varied brain pathology, so it is possible that stem cell infusion may act
through different mechanisms for different children. For example, some children have large brain lesions
that might benefit from increasing the number of available neurons, whereas there is evidence that some
infants born preterm may have reduced number of neural connections rather than reduced number of
neurons [32]. Improvement in functioning for children with the former pathology may be due to recruitment
of endogenous stem cells caused by UCBC infusion [33]. The latter pathology may potentially be linked to
increasing synapses and dendritic arborisation rather than generating new neurons from either infused or
endogenous stem cells [34]. Recruiting endogenous stem cells would take time to replicate, differentiate,
migrate and integrate new cells, while generating new synapses from existing neurons in situ could occur
sooner.

Safety discussion
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Autologous blood transfusions are safe from the immunological point of view, and using cord blood rather
than peripheral blood does not change the risk profile. There is an increase in risk when a cryopreserved
rather than fresh blood product is used due to possible toxicity by residual dimethyl sulfoxide (DMSO)
which can be reduced by ‘washing’ the cord blood unit prior to infusion. There is also a risk associated with
any intravenous blood cell infusion that flooding the body with cells may temporarily block capillaries in the
lungs. Both of these adverse events are temporary and treatable.

Infusing cells from anyone other than oneself introduces the risk of immune response. The first use of
allogeneic UCBC infusion was a transplant in 1989 for a child with Fanconi anaemia [35] and 25 years later
over 30,000 UCBC transplants have been conducted worldwide for children and adults with a range of
haematological, immunologic and metabolic disorders. UCBC infusions conducted under coverage of
immune-depleting conditioning regimen improves the likelihood of donor haemopoietic stem cells in the
cord blood to persist and engraft in the recipient's bone marrow. After optimising the technique for 25 years,
there is still a risk of mortality from GvHD, whereby the donor cells attack the immune-supressed recipient.
This risk is reduced with improved HLA matching, and at its lowest using full matched related donors [3].

The preclinical data behind stem cell therapy as a possible treatment for CP demonstrates that donor
UCBCs may not need to persist or engraft to mediate functional benefit. Given the risks and side effects,
and little expected benefit, this protocol does not use a conditioning regimen or immune-suppressant.
Without immune suppression, the recipient’s immune system is expected to easily reject infused cells,
further reducing the risk of GvHD. To minimise the risk of engraftment of UCBCs in participants with
undiagnosed severe combined immune deficiency, clinical and laboratory screening of participants to
exclude severe combined immune deficiency will be carried out.

The risk profile of the proposed UCBC infusion can perhaps be compared with a standard blood
transfusion. There have been instances of transfusion-associated GvHD (TA-GvHD) from related donors,
but in all cases these were shown to be in the specific case where the recipient was heterozygous for a
haplotype that the donor was homozygous for (was haploidentical) [36, 37] — for example if the recipient’s
haplotype was MN, and the donor was MM, the donor cells recognise the host as foreign but the host does
not recognise donor cells as foreign. This occurs more frequently in cultures with lower genetic variation
such as Japan [38] and has led to the irradiation or leucodepletion of blood products from related donors
[39]. Due to tissue typing and matching, this will not occur in this protocol and reduces the risk of GvHD
relative to TA-GvHD.

A fraction of cells may remain in the body long term (microchimerism) as may happen after blood
transfusion or pregnancy [37]. In studies of microchimerism after feto-maternal blood transfer, an
association with auto-immune symptoms was found [40-42] which may possibly have relevance here. In a
small study of long term microchimerism specifically looking for chronic TA-GvHD symptoms, no
association was found although the level of evidence was low. When comparing cord blood with peripheral
blood used in a transfusion, the cord blood has immature immune cells less likely to provoke a response
than peripheral blood immune cells, but cord blood contains a larger proportion of stem cells compared with
a peripheral blood transfusion which may have an impact on the degree of long term chimerism. Because
there is no direct evidence of the longevity of matched sibling cord blood cells after infusion to an immune-
competent recipient, we will use new, more sensitive, genetic analysis methods to follow the long term fate
of cells to track risk of GvHD for individual participants, conducted by the Cytomolecular Diagnostics
Laboratory, MCRI. This data, along with other safety assessments, will be monitored by the site transplant
specialist.

The few relevant clinical studies of UCB stem cell therapy in patients with CP are described below. Clinical
studies of CP must inevitably be in the chronic phase of disease and may not compare to acute preclinical
studies. No efficacy studies using UCBCs in children with CP have yet been published internationally. The
few studies available of UCB stem cell therapy in CP patients demonstrate safety and imply potential
efficacy of this intervention, and are outlined below.

Case study — autologous cord blood
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A case study of two toddlers in Thailand transfused with autologous (their own) UCB along with
subcutaneous injections of granulocyte colony stimulating factor showed no side effects. The children
improved as measured by the GMFCS [43].

Pilot trials — autologous cord blood

In a pilot study at Hanyang University Medical Centre, Republic of Korea, 20 children aged 2-10 years, with
a range of CP types and born either preterm or term, were treated with infusion of their entire donated cord
blood (rather than the nucleated fraction of cells as used in other studies). Cell numbers ranged from (0.6-
15.65)x107/kg. Neurodevelopmental outcomes were monitored at 4, 8, 12 and 24 weeks and a range of
neuroimaging studies were conducted at 24 weeks compared with a baseline measures prior to infusion.
Functional improvements were seen in a range of activities in 25% of patients all of whom had hemiplegia
or diplegia. No patients with quadriplegia showed definite improvements. There was some possible
correlation between functional improvements and improvements on brain imaging; however the study was
underpowered due to low number of patients [44]. Five patients (25%) experienced minor side effects,
probably due in part to the inclusion of red blood cells in the infusion, which resolved with antihistamine and
hydration. Despite its limitations, the study demonstrated practicality, safety and possible benefit of UCBC
therapy [44].

Over the period 2004-2009, autologous UCBC infusions (>3x107 nucleated cells/kg infused) were
performed at Duke University (Duke Blood and Marrow Transplant Program), USA, in children up to 8 years
old with acquired neurological disorders, including 76% with CP [45]. No neuro-functional data was
collected, but the infusions were shown to be safe and feasible, with only three adverse reactions across all
184 participants. These reactions were considered most likely to be due to residual dimethyl sulfoxide,
DMSO, used in cryopreservation.

Randomised controlled trials — autologous cord blood

Subsequent to these studies which established the safety and feasibility of autologous UCBC infusion,
randomised, placebo-controlled cross-over trials of autologous UCBCs commenced in children with CP. In
2010, Duke University (NCT01147653 [46]) and Georgia Regents University (NCT01072370 [47]), both in
the USA, began trials involving 120 and 40 children and due to finish in 2016 and 2014, respectively. In
addition, the University of Texas Health Science Center has recently started a comparative trial that aims to
randomise 30 children with CP to a placebo arm and two treatment arms, comprising infusion of either
autologous UCBCs or autologous bone marrow mononuclear cells (NCT01988584 [48]).

Randomised controlled trials — allogeneic unrelated donor cord blood

Bundang CHA Hospital, Republic of Korea recently published a trial of allogeneic (unrelated) cord blood
combined with erythropoietin (EPO, a neuroactive potentiator), cyclosporine (a neuroactive
immunosuppressant) and intensive rehabilitation therapy [49]. The trial used two control groups, the first
received placebo blood, placebo EPO and immunosuppressant, the second received placebo blood and
immunosuppressant but active EPO, with around 31 participants in each group (a total of 96 completed the
trial). The cord blood treatment group was the only group to show benefit at 6 months after infusion
compared with baseline, scoring higher on mental and motor assessment scales, which correlated with
changes in diffusion tensor imaging (DTI). Sub-group analysis revealed that the younger children, and
those with better-matched human leucocyte antigen (HLA) blood types, did the best with this treatment.
There were no differences in serious adverse events between groups [49].

The Korean group is now examining allogeneic cord blood infusion combined only with immunosuppressant
(NCT01528436, listed as complete in July 2012 [50] but unpublished, and NCT01639404 [51]). Two further
trials have recently been listed on Clinicaltrials.gov, (NCT01991145 [52] and one which is focussed on
analysing cytokine production, NCT02025972 [53]).

A recently listed randomised comparative trial is being conducted at the General Hospital of Chinese
Armed Police Forces, China. Intrathecal infusion of mesenchymal stem cells derived from allogeneic cord
blood will be compared with either one year of rehabilitation therapy or with normal clinical care, including
300 children aged 1-14 years randomised between the three arms (NCT01929434, [54]).
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The accumulating preclinical evidence of the therapeutic value of UCB stem cell therapy, together with
evidence from clinical trials for the safety of UCBCs from a range of sources, has led to increasing media
coverage and has created hope and expectations in the CP community [55]. Yet the literature evidence
regarding efficacy is mixed and clinical data are scarce. Trials to establish the efficacy of UCBCs in CP are
complicated by the fact that, although autologous UCBCs are the safest type of stem cells, they are not
available for most children with CP. On the other hand, unrelated donor UCBCs are readily available but
pose a higher risk of graft-versus-host disease (GvHD). An alternative is matched sibling UCBCs which
have the same level of major HLA match as autologous cells and have a decreased, although persistent,
risk of GvHD relative to unrelated donor UCBCs. These are used clinically for children with haematological
indications but, to our knowledge, have not been used for children with CP.

2.2. Rationale for current study

Despite the lack of conclusive evidence, UCBC infusion for CP is already in use in some parts of the world.
Moreover, Australian children with CP are travelling to China, India, Germany and elsewhere to undergo
UCBC therapy in an unregulated environment and at great cost. Therefore a well-designed and properly
administrated trial evaluating the safety and efficacy of UCBCs in CP is necessary to guide clinicians and to
inform patients and their families; and if successful, to develop treatment streams in Australia. Evidence
from the previous studies outlined above suggests that autologous UCBCs may be ideal, and full matched
sibling UCBCs the next best option. We have previously investigated the number of potential participants
with autologous cord blood in storage. Although it may have been possible to conduct a trial with this group,
numbers are small as children with CP are often born pre-term or with traumatic births that preclude cord
blood collection. Sibling cord blood is more readily available as parents often store sibling blood following
the diagnosis of a child with CP, and our partner Cell Care Australia is offering to cover the expense of
prospectively collecting cord blood from siblings of children with CP to enable their eligibility to participate in
this trial or future trials. Furthermore, during our feasibility assessments we met with representatives of the
Australian Bone Marrow Donor Registry (ABMDR) which governs Australian public cord blood banks.
ABMDR would not contemplate involvement in this research without demonstration of capability, and
presentation of preliminary safety data ethically collected using a safer form of UCBC than unrelated donor
UCBCs. Our long-term aim is to conduct a randomised trial to assess the efficacy of UCBCs from any
donor in improving functional abilities of CP, to develop a treatment available to all children with CP.
UCBCs will be infused intravenously as the least invasive delivery route. In order to give the brain the best
chance of developing new pathways, rehabilitation therapy will also be used.

We hypothesise that the infusion of matched cord blood cells to a child with CP will induce a period of
neuroplasticity that will be safe and may lead to functional benefit.

In the current study we plan to collect initial safety data. The results from this study will also provide a
proof-of-concept in order to prepare and demonstrate capability for a number of possible future trials. This
safety study will be investigate matched sibling UCBCs in children aged 1 to 12 years. In the future we
would aim to conduct randomised trials to 1) assess efficacy of 12/12 HLA matched UCBCs for children
with established CP compared with placebo; 2) assess the safety and efficacy of unrelated donor UCBCs
for children with established CP with placebo and 3) assess the safety and efficacy of prospectively
collecting CB at the birth of at risk children and re-infusing a) immediately if diagnosed with neonatal
encephalopathy or b) within one year if signs of developing CP emerge compared with placebo. Future
trials may focus on younger children since the limited evidence available indicates that younger children
have the best chance of benefitting from UCBCs, however this age range has not yet been defined. We
plan to use a wider age range of children for feasibility reasons and to help establish the best cut-point for
future trials.
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3. STUDY OBJECTIVES

Primary objective

The primary objective of this study is to gain preliminary information on the safety of 12/12 HLA matched
sibling UCBC infusion in children with CP.

Secondary objectives
The secondary objectives of this study are:

A) to gain preliminary information on the treatment effect of 12/12 HLA matched UCBC infusion
relative to baseline

B) to better understand the length of time that infused matched sibling UCBCs remain within recipients

C) to gather information and samples for future studies into mechanistic activity of UCBCs

4. STUDY DESIGN

This is a multi-site safety study.

Sibling donor UCBCs require careful DNA testing to ensure matching with the recipient (participant). Only
about 25% of siblings have full-matched blood, the 75% that are not full-matched will be excluded. No
immunosuppression will be used, as the infused cells do not need to survive for long periods within the
recipient and immunosuppression increases the safety risk. The first six enrolled participants to receive
infusions will be GMFCS IV or V; participants with mild or moderate CP (GMFCS I, 1l or II) will be waitlisted.
This is because the safety profile of matched sibling UCBC infusion for children with CP is unknown, we
feel it is more ethical to initially trial in the participants with severe CP and gather information for interim
Data Safety Monitoring Committee (DSMC) review, before continuing the trial with less impaired
participants. The DSMC will review safety data from the first three participants after three months post-
infusion and decide whether the trial can progress to the next three participants. After these initial six
participant infusions, the DSMC will decide whether the trial can progress to infusions of participants with
mild CP or not. The DSMC will provide a report to the Trial Steering Committee, who will provide the report
directly to the RCH HREC for review. The HREC will make a final decision about whether the trial can
expand to include children with mild or moderate CP at this point, or whether the trial will remain restricted
to children with severe CP only