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Our Vision
To be the National Centre
for paediatric research and
research education in Ireland,
and to be recognised nationally
and internationally for the quality
of our research, our contribution
to the advancement of paediatric
medicine, and as a driver of
the global paediatric
research agenda.

Who we are
Through our competitive research
grants, state of the art laboratory,
training and education, Discovery Banks
and Children’s Clinical Research Unit,
we provide all of the infrastructure
needed by clinicians and scientists
to conduct high quality research
into childhood disease.

The National Children’s Research Centre,
located on the grounds of Our Lady’s
Children’s Hospital, Crumlin, is the
largest children’s research centre in
Ireland. It has been at the heart of
paediatric research in Ireland for over
50 years. Supported by donations to
the Children’s Medical and Research
Foundation (CMRF), the NCRC is a key
enabler of paediatric research in Ireland.
2
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Better Health
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Research

Our Mission
To support internationally
competitive, high quality
research that has a real
and lasting impact
on child health.
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NCRC at a glance

13
Collaborating with
13 countries
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

46
46 International
presentations 2016

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

35+
35+ number
of clinicians
supported through
higher research
degrees to date

2,000
Over 2,000 children
turned 5 years in the
BASELINE birth cohort

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

23

140
140 Peer reviewed
papers in 2016

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

23 clinical trials ongoing
and in pipeline

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

585

585 participants
recruited to
DÓCHAS
for study of
childhood IBD

8,000
Over 8,000 samples
stored in SHIELD-CF
Biobank

4,500

3,500
Over 3,500 samples
banked in DÓCHAS
IBD study from 585
participants

Over 4,500
prescriptions
screened for error

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

500g
100kg

3

500g to over 100kg:
weight ranges of
children in NCRC studies

3 major discovery banks

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

8
8 Irish Universities
linked with NCRC

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

€1.1M
€1.1 million partnership
with RCSI in childhood CF

€2.4

€2.4 million in
new research
grants awarded
in 2016
5
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€4.7M
€4.7 million spent
on research in 2016

Message from
the Chair
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•The NCRC would not be in a position to support
paediatric research without the funding made
available through the fund raising activities of the
CMRF. The NCRC is most grateful for this funding and
for the CMRF’s belief that research is vital to improve
the lives of sick children.

It gives me great pleasure to report that the National
Children’s Research Centre in 2016 experienced a
year of great progress towards its mission to support
internationally competitive, high quality research that
improves the health of children. Thanks to agreement
on a three year funding plan with the Children’s
Medical Research Foundation – our principal
funder – the NCRC was in a position to issue
competitive calls to support both the research
training of paediatric clinicians and research
projects, to advance our knowledge of childhood
illnesses and their prevention, and to improve
therapeutic interventions for sick children. The
funding plan gives the NCRC and the paediatric
research community confidence that the best
research and researchers will be supported for the
foreseeable future. This confidence is particularly
important as we anticipate the new National
Children’s Hospital which will require strong
research and innovation if it is to treat sick
children to the highest international standards.

I would like to pay particular thanks to Dr. Jacinta
Kelly, Chief Executive for her strategic leadership
of the NCRC and ability to communicate her passion
for paediatric research.
Finally, I am most grateful to my fellow directors for
their commitment to and support for the mission of
the NCRC.

Dr. Ruth Barrington

We were very pleased during the year to agree a
three year research partnership in cystic fibrosis
with the Royal College of Surgeons in Ireland and
to lay the foundation for agreement with Our Lady’s
Children’s Hospital, Crumlin, to appoint a Director
of Research and establish a research office.
I would like to pay tribute to Professor Prem Puri who
stepped down as President of the NCRC in 2016 and
thank him for his outstanding contribution over many
years to paediatric research and to the NCRC. His new
status as President Emeritus reflects the high standing
in which he is held by the community.
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Message from
the Chief
Executive
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•Together with our funders, the Children’s Medical and
Research Foundation (CMRF), the NCRC is committed
to developing and growing that research capacity in
preparation for the new Hospital. The CMRF have made
very significant financial commitments to investing in
the future of paediatric research at NCRC, and this
report outlines some of these new initiatives. These
include €2.4 million in new research projects over the
coming 3 years; growth in clinical trial capacity through
the Children’s Clinical Research Unit, and a new grant
round for Clinical Research Fellows.

The NCRC sits on the campus of Our Lady’s
Children’s Hospital, Crumlin, and is focused on
linking together excellent scientists and clinicians
– locally, nationally and internationally – to make
real and lasting improvements to child health
through research.
The NCRC is a key enabler of paediatric research
in Ireland, and, in this report, we showcase the
infrastructure we provide to support research, and
some of the ongoing work leading to real progress for
child health. Excellent research cannot take place in
isolation; the report also highlights the collaborative
networks established by NCRC researchers and the
global impact of their research.

Medical research requires long-term commitment,
and we are very grateful for the continued support
of the CMRF, who fund our activities.

As a key player in paediatric research in Ireland,
the NCRC welcomed the announcement by the
then Minister for Health, Leo Varadkar, of receipt
of planning permission for the new National
Children’s Hospital, in April 2016.

Dr. Jacinta Kelly

This heralds a step-change in childhood research
landscape in Ireland.
With the youngest population in the EU (26% of
the Irish population is under the age of 18), and
a single Hospital where the full national cohort of
children with serious illness will be seen, this new
development really positions Ireland to be a major
player in paediatric medicine. To be truly world
class, this must be a research-active hospital. It is the
NCRC’s vision to be instrumental in achieving this.
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The NCRC is a key national enabler of paediatric
research. To be really transformative, the research
must span the full spectrum from the child’s bedside,
where challenging medical questions remain unanswered,
to the laboratory bench, where we begin to look for
answers at the organ, cell and molecular level. The NCRC
provides enabling infrastructures to allow the vital link
from bedside-to-bench and and back to bedside research
to occur, as outlined below.
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-

Enabling Paediatric Research
Children’s Clinical Research Unit (CCRU)
H

The CCRU allows clinicians working with sick children to conduct very high quality
clinical research with these children at its centre. Unanswered medical questions
and clinical challenges need to be addressed in clinical trials and studies: these
require highly trained specialists in clinical research, and this is a vital function of
the CCRU.
The support, expertise, and physical infrastructure provided by the CCRU means
that studies, specifically tailored for children, can be carried out by Consultants
and their teams at Our Lady’s Children’s Hospital, Crumlin and partner hospitals.
These studies also link in with scientists at the bench, to examine the very basis of
disease, as well as its diagnosis and treatment, in order to improve the outcome
of childhood disease.

See
pages
30-33

Research Grants
A fundamental requirement in all clinical and scientific research is financial support
through research grants. The CMRF provides this vital funding to the NCRC in
order to run open grant competitions for research into child health. To ensure
quality, and in accordance with best international practice, these competitive
grants undergo International Peer Review, and the NCRC oversees this process.
This guarantees that we fund only the highest quality of research, that is both
novel and with real potential to impact child health.
See
pages
42-45

A number of grant types, aimed at addressing key needs of the paediatric research
community have been developed. The Clinical Research Fellowship specifically
addresses research capacity building within the clinical professions: doctors,
nurses and allied health professionals working in paediatrics are eligible for these.
The Paediatric Research Project Grant is aimed at senior scientists and clinicians
building a team to conduct an in-depth project into prioritized research areas
of importance to child health. Building strength and depth in the expertise in
selected areas of importance to child health is a key strategy of NCRC. Through
these grants, we link Principal Investigators in Irish Universities, to OLCHC
and to other hospitals where children are seen, and to collaborators nationally
and internationally.
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Research Education and Training
The future of paediatric clinical research lies in young clinicians – doctors,
nurses and allied health professionals. As part of our research capacity building
programme, we provide research training for clinicians through the Clinical
Research Fellowship, a grant support that allows successful candidates to take
time out of their clinical training, or work, to participate in relevant research.
These young clinicians conduct work that is rooted in the clinic, and, by gaining
research expertise and completing a higher degree, they become the researchers
of the future.
This programme began in 2010 with the MD/Clinical PhD programme, and to
date over 35 clinicians have completed this training and received higher degrees.
Some of these are already Consultants and now developing their own research
teams, guaranteeing that the investment continues to make returns for the health
of children.
‘Discovery Banks’
Biobanks, where human biological samples are stored, are a cornerstone of
medical research. Nowhere is this more important than in paediatric research:
children grow rapidly, and their disease may change and develop over time.

See
pages
34-41

These biobanks are a vital source of medical discoveries, hence the name
“Discovery Banks”. They hold invaluable biological samples at ultra-low
temperatures, and allow scientists and clinicians to track and trace the
development and evolution of a disease within a given child, and across a group
of children, over time. Stored in accordance with the highest standards, these
‘banked’ cells and tissues allow NCRC investigators to team up with local, national
and international experts to share resources. They also safeguard samples
for future use. Indeed, technology is always changing, and when new, more
sophisticated techniques become available, they may be applied to the stored
samples to unlock vital clues as to the basis of a particular disease.
Laboratory

H

Having a laboratory on the grounds of OLCHC has been a key enabler of research
within that hospital, and its partner universities, for over 50 years. The location,
in close proximity to the largest children’s hospital in the country, is vital, as it
becomes the meeting point for scientists and clinicians, and ensures that the work
conducted in the lab is of relevance to the hospital. The current state of the art lab
is equipped with the very best scientific equipment to allow the most advanced
scientific techniques to be applied to the samples from children in the hospital.
The best children’s hospitals in the world all have research laboratories on site, and
OLCHC is no different. The facility is open to scientists, doctors, nurses and allied
health professionals who wish to conduct all or part of their research project in
the lab. This ensures that there are no barriers to conducting the highest level of
research for children.

9
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Clinical Research Fellowships

Clinical Research
Fellowships
The Clinical Research Fellowship
(CRF) programme is designed to meet
the need for a greater number of
research-trained clinicians, nurses and
allied health professionals working in
Paediatrics. It replaces the previous
MD/Clinical PhD programme that was
established in 2010, which has seen over
35 participants complete their higher
degrees by research.
The CRF grant supports the successful applicant to undertake a
prolonged period (2-3 years) of research in pursuit of a higher degree.
With an eye to the future, and the development of the new National
Children’s Hospital, which will be of a size, scale and quality to rival the
very best children’s hospitals in the world, it is even more imperative to
increase the number of research-active staff in hospitals where children
are seen. With the support of the CMRF, part of the NCRC strategy is
to grow this programme in the coming years to meet this challenge.
The qualification obtained on completion of this programme is
the foundation stone to becoming clinical research leaders of
the future. Some case studies are provided here to illustrate
some of the fellowships ongoing in 2016.

35

Over 35 clinicians have benefitted
from the Research Education
and Training programme
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Clinical Research Fellowships
Case Study

MAIT – friend or foe
in childhood obesity
Childhood obesity is a growing worldwide
problem; in Ireland alone, 1 in 4 children are
overweight or obese. Obese children are likely
to become obese adults, and while the health
implications of obesity that has occurred in
adulthood are well documented, long-term
obesity in childhood has not been well studied,
as this is a relatively young phenomenon.
On a Clinical Research Fellowship, Dr. David Kinlen
joined the Obesity Immunology Research Group in
2016 operating across St Vincent’s Hospital Dublin,
and Our Lady’s Children’s Hospital Crumlin, to
further advance our understanding of the impact
of childhood obesity. This group of Prof. Donal
O’Shea, Dr. Andy Hogan and Dr. Declan Cody, is
leading the way internationally in understanding
the impact of obesity on the growing child, and
the longterm implications for their health.
Specifically, David’s project focuses on the impact
of childhood obesity on specific subsets of cells of
the immune system. In obese adults, defective
immunity leads to the development of a chronic
inflammation that can ultimately cause Type II
diabetes, cardiovascular disease, autoimmunity
and even cancer.
Building on previous work from an NCRC research
grant, they have shown that obese children already

1 in 4

have significant defects in their immune system,
similar to those reported in adults. This shone a
light onto the likely disease burden on these
children in the future.
The expertise of the team has allowed them to
identify very specific changes in immune cell
populations in this group of children. David’s project
will focus particularly on the Mucosal-Associated
Invariant T (MAIT) cell, and how obesity drives their
production of inflammatory cytokines. In the adult
population, this research group have already shown
that the MAIT cells may be contributing to insulin
resistance and Type II diabetes, and that their number
and function is altered in obese children, but the
mechanisms behind these alterations are currently
unknown and are the aim of David’s project. The
study includes both obese and lean children for
comparison, aged 6 to 16 years.
The project will study the interactions between
MAIT cells and their environment, investigating the
impact of neighbouring cells (monocytes and B cells),
inflammatory cytokines (IL-1 & IL-23) and factors
related to the obesogenic environment such as fatty
acids and elevated insulin levels. The aim is to identify
the drivers of chronic inflammation in obese children,
so that we can develop novel therapeutic targets for
childhood obesity and insulin resistance.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:

1 in 4 Irish children
overweight or obese

H
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Clinical Research Fellowships
Case Study

Keeping growth
on track
Growth is a fundamental process of childhood.
Unfortunately, it does not always go according
to plan, and failure to grow at the normal rate
can have profound long-term consequences
for affected children. Understanding how
this happens, and how interventions can
be improved, is the subject of the research
undertaken by Dr. Colin Hawkes, with support
from international collaborators.

Growth hormone deficiency can result from
structural brain abnormalities, which makes the early
identification of this disorder even more important.
Colin’s research aims to improve the medical
evaluation of children with growth disorders in
three specific ways:

Indeed from the outset, this was very international
project, linking NCRC, UCC, where Colin is registered
for a PhD, and the Children’s Hospital of Philadelphia
(CHOP), one of the most prestigious children’s
hospitals in the world.

• to improve available diagnostic tests used to
evaluate children with abnormal growth;

Abnormal childhood growth is a common concern
of parents and physicians. Hormonal disorders,
including growth hormone deficiency, can adversely
affect growth. The correct early detection and
treatment of this disease can result in the child
reaching normal adult height, but missed diagnosis
can cause irreversible short stature. Unfortunately,
the current tests for growth hormone deficiency are
problematic, and up to half of children tested, who
are without this disease, will be misclassified as having
growth hormone deficiency. This can result in children
receiving unnecessary (and potentially harmful) daily
injections. It may also result in the real underlying
problem being missed.

• to improve our understanding of normal
childhood growth through thorough analysis
of growth and nutrition in healthy children;

• to identify new genetic mutations that cause
poor growth in children.
Results to date have already shown how the current
diagnostic evaluation of children with hypoglycaemia,
which often incorrectly identifies growth hormone
deficiency, can be improved. The improved diagnostic
test from this study has now been adopted by CHOP,
and is recommended for adoption internationally.

2,200
over 2,200 children’s samples
and data used in this study
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This study is in
collaboration with
Children’s Hospital
of Philadelphia

Links:
NCRC, UCC, Children’s
Hospital of Philadelphia,
Cincinnati Children’s
Medical Centre and
Boston Children’s
Hospital.

Further Collaborations in the USA

“Being able to conduct much of
this work in one of the world’s
best Children’s Hospitals has
hugely improved the impact
of the work.”

Colin’s work to unravel the role of genetics in poor
growth – and to help develop potential treatments for
growth deficiency – has led to new collaborations with
leading children’s hospitals in the USA (The Children’s
Hospital of Philadelphia, Cincinnati Children’s Medical
Centre and Boston Children’s Hospital).
Already the work is yielding results, and has led to
additional financial support from US funding bodies.

Prof. Deirdre Murray

Prof. Deirdre Murray, Colin’s supervisor in UCC and
the Ireland-based Principal Investigator on this project,
is also a lead on the Cork BASELINE Study. The latter
study has collected detailed body composition data
on over a thousand infants in the first three months
of life. Colin has now been able to use this data to
H
develop, for the first time, the optimal way to describe
body composition in infants. They have also generated
reference data, and this will be used as a measure of
infant body composition in future studies.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H
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Clinical Research Fellowships
Case Study

Safety for the
most vulnerable
Critically ill children in paediatric intensive care
units (PICUs) are a vulnerable group of patients.
They often require a substantial number of
medications, many of which are high-risk, to
maintain comfort and sustain life.

The international recommendation is to move from
weight-based infusions to standard concentration
infusions (SCIs) which should be administered by
infusion pumps with programmed drug libraries and
dose limits, known as ‘smart pump technology‘.

There is a high risk of medication error in the PICU,
with complex dose calculations and paediatric IV
drips a particular concern.

This study reviewed the impact of the implementation
of electronic prescribing and SCIs using smart-pump
technology on the rate and severity of medication
errors. The results showed a 75% reduction in
prescription errors for medications run through IV
drips, but also showed that new, albeit mostly minor,
errors are introduced by the implementation of these
technologies. This meant that there was no reduction
in the overall error rate. “Although some errors
disappear althogether, we do see other new types of
errors being introduced. The vast majority are very
minor and rectifiable, and do not impact on patient
safety” according to Moninne. This highlights the
need for ongoing funding of research in this area,
so that the system is constantly being improved.

With patient safety to the forefront, and health
information technology (HIT) increasingly being
advocated to improve patient safety, in 2012 OLCHC
introduced both ‘smart pump technology’ and a
clinical information system that allows electronic
prescribing into their PICU.
To review the impact of these new technologies on
medication errors, Dr. Cormac Breatnach, Consultant
in Paediatric Intensive Care and Moninne Howlett,
Chief Informatics Pharmacist, both at OLCHC,
established the current study.
Customising IV drips
There are significant challenges to prescribing
medications, that are unique to paediatric intensive
care. These very sick patients’ weights can vary
from 500g to over 100kg requiring multiple dose
calculations. Also, most medicines are not licensed for
use in children, and this requires further calculations
and manipulations of adult medicines to enable
administration to children. This can frequently
involve giving less than 1% of an adult dosage form.

The next phase of the research will be an in-depth
examination of infusion-related administration errors
associated with the new technology, to inform future
error-minimisation proposals.
Roll out to other hospitals
This research has provided important evidence for
the benefits of investment in medication safety
initiatives aimed specifically at critically ill children
across Ireland.
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/////////////////////////////////////////////////////////////////////////

Patients’ weight
can vary from 500g
to over 100kg,
requiring multiple
dose calculations

OLCHC was the first hospital in Ireland or the UK to
introduce wide scale standardisation of paediatric
infusions using this technology, and since this research
began, the system being used to deliver paediatric
infusions has been extended to Temple Street
Children’s University Hospital and the paediatric
transport services. The group have also developed
a subsidiary library for use in newborn infants in
maternity hospitals and the neonatal transport
services. It has been implemented into 4 maternity
units over the last 12 months. Plans are also underway
to extend the use of the paediatric drug library to
paediatric patients requiring stabilisation in adult
intensive care units or regional hospitals.
The safety benefits these projects will bring to
H
critically ill children of all ages has been recognised
both nationally and internationally.

4,500
over 4,500 prescriptions
screened for error
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H
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Paediatric Research Project Grants

Paediatric Research
Project Grants
The Paediatric Research Project Grant is
aimed at fostering translational research
– from bench to bedside – in key areas
of child health. It aims to build strength
and depth in research teams, and to
support internationally relevant and
competitive research.
The grants are awarded through an International Peer Review process
to researchers with an established track record of excellence in their
given area. The strategy in awarding these substantive grants is to
fund Principal Investigators of renown to build team of researchers
and to apply cutting edge technology to significant problems of child
health. The outputs from these grants are expected to be of the highest
quality, and to contribute to the international effort to improve the
understanding, diagnosis and treatment of childhood diseases.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H
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Paediatric Research Project Grants
Research Focus

Bringing new drugs for
neuroblastoma closer
The problem:
Although Neuroblastoma patients often
respond well to chemotherapy for their
cancer at first, most eventually become
resistant to the drugs. Identifying new
drug targets and methods of delivery are
badly needed.
Neuroblastoma causes about 5% of childhood
cancer but is responsible for 15% of childhood
cancer deaths. This makes it one of the most
challenging cancers of childhood. Resistance
to chemotherapy drugs is the single most
important factor leading to therapy failure
and the recurrence of malignant cancer,
including neuroblastoma.
MicroRNAs (miRNAs) – small molecules made up
of genetic material – have emerged as a group
of powerful regulators of a wide variety of cellular
pathways, including those pathways that lead to the
development of cancer. It is thought that they may
also play a role in the development of drug resistance
to chemotherapy in neuroblastoma. The aim of this
project was to identify which, if any, miRNAs are
involved in the drug response and resistance in this
difficult to treat childhood cancer.

of suppressing the tumour or of switching off its
ability to grow. Leading this group, Prof. Ray Stallings,
a world authority on the genetics of neuroblastoma,
has also found that by artificially increasing
miRNA124-3p, the neuroblastoma cells in the
lab become more sensitive to one of the key
drugs used to treat this cancer.
Rapid development
The field of miRNAs is undergoing rapid development
and new drugs that target these molecules causing
them to increase or decrease, are being developed.
In discovering that low levels of these two miRNAs
are associated with drug resistance and poor survival
rates, and by proving that by increasing miRNA1243p the cancer cells once again are more sensitive
to an important drug, this group have brought the
development of new drugs for neuroblastoma closer.
The detailed and painstaking work here is the
culmination of 3 years’ work by John Nolan, a PhD
student working with Prof. Stallings. John has now
been awarded his PHD on the basis of the work, and
as this project comes to an end, follow-on work is
the subject of a new grant award to this team. This
new work, due to commence in 2017 will build on the
developments made here, particularly in examining
the methods of development of drug resistance.

How this research helps:

Importantly, the study showed that two miRNAs
are potential contributors to the progression of
neuroblastoma; miRNA-324-5p and miRNA 124-3p.
In both cases, a decrease in the amount of these
miRNAs is associated with overall poor patient
survival. This suggests that both of these are capable

The study has identified two new
potential drug targets to limit or switch
off neuroblastoma growth.
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Paediatric Research Project Grants
Research Focus

Can nanoparticles
deliver new
treatments in CF?
The problem:
Due to the genetic defect in CF, a chronic
and damaging inflammatory response
occurs in the lungs. New drugs, and
modes of delivery, are badly needed to
control this and prevent lung damage.

controlling many biological responses including
inflammation, and they represent a new and exciting
class of drug target. Prof. Catherine Green’s research
group has been working in the area of miRNAs in lung
inflammation for many years, and they were the first
to identify the important miRNAs in CF lung disease.
They now have a number of potential drugs that can
target these miRNAs directly.
Tailor-made strategy

Children with cystic fibrosis (CF) have lower than
normal levels of a protein called CFTR in their
lungs. This directly leads to a range of health
problems, including a damaging inflammatory
response in the lungs, build up of thick mucous,
and infection.
The inflammatory response is a major contributor
to the lung damage seen in CF, and it in turn is
controlled by a number of cells and pro-inflammatory
factors. A key feature of CF lung inflammation is
an abnormally high level of inflammatory cells
called neutrophils, driven by very high levels of a
pro-inflammatory factor known as interleukin-8 (IL-8),
produced by airway epithelial cells, the cells that
line the lungs.
This project aims to bring together two cutting
edge technologies, nanoparticles and MicroRNAs,
to both identify potential new drug targets, and to
use revolutionary drug delivery systems.
In recent years, genetic material known as MicroRNAs
(miRNAs) have been found to be important in

One particular miRNA they have identified, miR-17,
can actually dampen down IL-8, and, importantly, they
have also found that it is in abnormally low amounts
in the cells lining CF lungs. Can they increase the
amount of miR-17 in the lung cells and turn off IL-8
secretion, and the inflammation it causes? This is the
question this group seeks to answer in this project.
They have a tailor-made strategy to try to control lung
inflammation via miR-17. Using specifically designed
nanoparticles- ultra tiny particles designed to deliver
a drug cargo- they are using new drugs that can
improve the level of miR17, and testing these on lung
epithelial cells from children with CF.
There are many phases to this work. To begin with,
lung cells are grown in the lab, as a model for the
lining of the child’s lung, and these are then targeted
with a number of drug-bearing nanoparticles. Then
the most effective drug for controlling IL-8 secretion
by the lung cells must be identified. The ultimate
aim is to identify the most effective drug delivered
by nanoparticles to the epithelium in order to control
the agents driving the damaging inflammation. The
long-term goal is that these therapeutic nanoparticles
could be delivered using nebulizers, and be used to
treat children with CF.
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This project brings
together two cutting
edge technologies,
nanoparticles and
MicroRNAs

40,000

How this research helps:
New agents for controlling lung
inflammation in CF were identified and a
cutting-edge nanoparticle delivery system
developed. Further research is needed to
bring it to the next stage.

a nanoparticle is about
40,000 smaller than the
width of a human hair
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H
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Getting under the
skin of eczema
The problem:
Eczema is a common and debilitating
disease of early childhood that can lead
on to food allergy and asthma. Many
questions remain unanswered about what
triggers it, how it might be prevented,
and if disease severity can be predicted
in order to allow earlier intervention.

This was a major breakthrough, which helped to
explain some, though not all, of the skin barrier
defects found in this disease. Many questions,
however, remain unanswered and this project was
designed to address these. Why does eczema begin
so early in life, and why is the cheek often the first
site affected? Why does the disease persist in some
children and resolve in others? What factors influence
disease severity and the development of food allergy
and asthma in some, but not all children, and can this
be predicted?
Important Discoveries

Eczema is the most common inflammatory disease
of childhood, affecting as many as 1 in 5 children
in the UK and Ireland. It is also a disease of early
life: 45% occurs within the first 6 months of life;
60% in the first year; and 85% before 5 years of
age. Eczema has a huge impact on the quality
of life of children and their families, and is also
frequently associated with other conditions such
as food allergy and asthma.
The skin acts as a very effective barrier, but in eczema
this barrier is faulty, leading to skin inflammation,
irritation, immune abnormality, and frequent
skin infections. Prof. Alan Irvine, a Consultant
Dermatologist at OLCHC, is the lead on this study.
Together with his colleague, Prof. Irwin McLean
(University of Dundee), he previously discovered the
strongest genetic risk factor for eczema identified
to date – a genetic mutation coding for Filaggrin,
a protein important in the structure of the skin.

Over the three years of this PhD project, Dr. Maeve
McAleer, working with Prof Irvine, made a number of
important discoveries. They showed that Filaggrin
protein breakdown causes a change in the shape
of key cells within the skin of children with eczema,
essentially changing the structure of the skin, and
damaging its barrier function. It also explains why
children with Filaggrin mutations have persistent
disease and are at a higher risk of food allergy
and asthma.
They also found why the cheek is often the starting
point of the disease in early life. The immature cheek
skin has a lower natural moisturising factor for far
longer than other skin sites. A really important finding
is that triggers for the development of food allergy
may actually penetrate this immature and vulnerable
cheek skin in susceptible children. The skin, rather
than the mouth, may be the portal for developing
food allergy.
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Links:
Holland, Scotland,
Switzerland,
England

1 in 5
1 in 5 children in the UK and
Ireland develop eczema

The work highlights the importance of the early
postnatal weeks for skin protection – particularly
of the cheek.

60%

In the final phase of their work, they found
immunological biomarkers – biological substances
used as indicators of disease state – that correlate
well with disease activity. They measured biomarkers
in the plasma, from a blood test, and they also
developed a very useful, non-invasive, and painless
test using surface skin cells. These biomarkers
can help to predict the disease severity, allowing
early intervention.

60% of children with eczema are
diagnosed in the first year of life

How this research helps:
It explains the role of the immature cheek
skin as the starting point of the disease
and how this may lead to food allergy.
Use of appropriate moisturisers early,
may reduce or prevent eczema and food
allergy. Non-invasive biomarkers that
correlate with disease severity were
also identified.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H

21
Annual Highlights 2016

Paediatric Research Project Grants
Research Focus

Better vaccines
for kids
We know that vaccination of young children
works, because deaths from infectious diseases
have plummeted since their introduction.
However, because their immune systems are so
immature, very young children require many
boosters to ensure that a strong immune response
to infection is stimulated by most vaccines. Better
knowledge of how the immune system works and
develops from birth should allow better vaccine
design, and perhaps lead to fewer booster shots
being required. This is the subject of this research
project led by Dr. Sarah Doyle.

Better, age-appropriate
vaccine design has
the capacity to
have global impact
on child health

The immune system is designed to protect against
infection (such as bacteria and viruses), and operates
a number of phases of attack in order to do so. The
initial- innate- phase offers a broad and immediate,
but non-specific protection, based on recognising
patterns common to many foreign agents, through
Pattern Recognition Receptors (PRRs). Its aim is to nip
the infection in the bud, or to contain it for a few days,
the time it takes for the more specific phase of the
attack to be effective.
This second, or adaptive phase, mounts a highly
specific and targeted attack directly on the individual
infectious agent, but needs some time exposed to
the infection in order to kick in. Together they provide
very effective protection against infection.
Understanding how both of these systems work
forms the basis of vaccine design. It is already
known that the adaptive (later-phase) of the immune
response is very immature or deficient in very young
children. What is not known is how the first line of
defence, and its system of PRRs, works from birth
into early childhood.

Robust response from newborns
Using umbilical cord blood to conduct detailed
analysis of the neonatal (newborn) immune responses,
Dr. Doyle and her team have made a number of
interesting discoveries. They have shown that the very
immature innate immune system is different, both
quantitatively and qualitatively, to the adult innate
immune system. Of particular interest, they have
shown that current vaccine design, based on studies
in adult cells, may not stimulate the strongest immune
response possible in the neonate. Current vaccines
stimulate the innate immune response through
cell membrane bound receptors, and this results in
a deficient response in the neonate, but a strong
response in adults. By stimulating receptors inside
the cell-cytosolic receptors – this group showed that
a very robust response occurs in the neonate. In other
words, the neonatal cells are very capable of a strong
immune response, if they are stimulated correctly.
This system of cytosolic nucleic acid receptors is
completely unchartered territory in terms of paediatric
research, and represents a new approach to vaccine
design. They plan to follow on this work with a new
research project to begin in 2017.
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Links:
Links: UK, USA (Stanford,
Duke, UCSC), University
of Bristol, Max Plank
Institute, Germany,
Glaxo SmithKline

Dr. Doyle and her team have also conducted in depth
analysis of the signalling system within the neonatal
cells, and are mapping the differences in these
systems between the developing immune system and
that in the adult. The research will contribute valuable
information on how the immune system in children
develops; better, age-appropriate vaccine design has
the capacity to have global impact on child health.

How this research helps:
It found alternative pathways to stimulate
the immature innate immune system that
show much improved responses, and
open the way for improved vaccine design
for the very young.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H
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Growing too fast,
too early
children in early childhood. Some early information
suggests that MicroRNAs (miRNAs) – a relatively
new class of gene controllers – may have a role in
this process by turning on or off genes that control
growth rate. Professors Murray and Stallings believe
that children with early accelerated growth will show
a difference in some miRNAs that drive this change
in growth rate by altering the expression of certain
genes involved in growth and appetite.

The problem:
Very early rapid growth in children is
associated with lifelong obesity; a new
understanding of the cause is needed.

Their ongoing study aims to identify differences in
candidate miRNAs between groups of children with
accelerated and normal growth rate, among those in
the Cork Baseline Birth Cohort. This is Ireland’s first
birth cohort, following over 2,000 children from birth
to 5 years.

Childhood obesity is a major international
problem, and in Ireland, 1 in 4 school going
children is overweight or obese. It is a complex
issue, and the exact origin of childhood obesity
remains unclear. While social and environmental
factors are known associations, there is also
evidence that some children may biologically be at
greater risk of early childhood obesity. This study
is specifically aimed at identifying the biological
reason for childhood obesity, with a view to
identifying early risk and allowing intervention.

Challenging search

The first 6 months of life are a time of rapid growth,
where an infant typically doubles their birth weight. In
some infants, this growth is accelerated, and this rapid
early growth dramatically increases the risk of life
long obesity, and other metabolic disorders. Recent
studies have shown that there is an 82% chance that
obese children will become obese adults; therefore
the need to develop interventions to halt this march
are needed.
This study, led by Professors Deirdre Murray and Ray
Stallings uses cutting edge technology to examine
the biological cause of this rapid early growth in some

Finding the candidate miRNAs is a challenge, as
there are over 2000 known in humans. Based on
information already available, in their initial pilot
study they focused on 11 candidate miRNAs and
found one exciting lead – miRNA122 – which showed
a difference between the children with accelerated
growth and those with normal growth rates.
This encouraged them to conduct an expanded
search of over 750 additional possible candidates,
from which a group of 50 miRNAs have emerged as
being of potential interest. From these, the group
will identify those miRNAs with the strongest link to
accelerated growth in infancy, using larger numbers of
children. In the next phase of the work, they will then
need to identify exactly what genes these control, and
how these are affecting growth in early infancy.
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This study uses cutting
edge technology to
examine the biological
cause of this rapid
early growth in some
children in early
childhood

Ultimately, they hope that this work will allow them
to develop an early indicator or risk score, where a
child’s pattern of key miRNAs can be used to predict
those at risk of growing too rapidly in early life,
allowing interventions to take place. The outcome of
the study will be of international importance, as early
interventions may reduce the risk of obesity and the
burden of obesity-related conditions in later life.

Some children may
biologically be at greater
risk of childhood obesity

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

How this research helps:

Enablers:

The development of an early biological
indicator or risk score of obesity in early
life will allow preventative interventions.

H
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Repairing tiny
broken hearts
The problem:
Implanted vascular grafts to repair
cardiac defects in young children need
to be replaced as the child grows .

About 1% of children born in Ireland are diagnosed
with a structural defect of the heart. The surgical
treatment for these defects often requires the
implantation of a vascular graft to re-direct
blood flow in the right direction. A significant
limitation in this field is the inability of current
graft materials to grow and remodel as the
patient grows, this may then require multiple
replacements. Tissue engineering has emerged as
an exciting alternative approach to this problem,
opening up the possibility of producing living
vascular conduits with the potential for growth
and remodelling within the patient.

This complex project had many stages. Initially, it
involved taking a blood sample from the umbilical
cord at birth, extracting a protein (fibrinogen) that
is involved in wound healings from the blood and
using it together with a biodegradable polymer to
manufacture a temporary tubular structure, through
which the blood will flow. The infant’s cells, also
removed from the umbilical cord, can be seeded
onto this tube,which has a base material designed
to mimic the natural cellular environment within a
blood vessel. In this project, this seeding of cells
onto the tube was successful, thereby creating a
living vascular graft.
Overcoming major challenges
The next phase was to optimise the appropriate
addition of nutritional supplements, to enhance the
formation of further essential components of the
graft, such as collagen and elastin, without which
the grafts would be too weak for implantation. The
success achieved in this challenging step brings
about a real improvement in the available grafts.

To date these tissue-engineered grafts have been
limited because of stretching of the graft wall that
would likely lead to rupture. It is thought that the
absence of elastic fibres, which protect vessels
against over-expansion, may ultimately be
responsible for this rupture.

1 in 100
1 in 100 children in Ireland
are diagnosed with a structural
defect of the heart

This research project, led by Dr. Tom Flanagan, has
focused on producing a novel vascular graft that can
be constructed primarily from materials isolated from
the infant, removing the potential for graft rejection,
and providing the child with a living graft capable of
growth. An additional aim was to ensure that the graft
had both the strength, and the correct structure, to
overcome the limitations of earlier grafts.
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Finally, to strengthen the vascular grafts further, the
team also designed, built and tested a customised
‘gym’ (bioreactor) to enhance the production of
mechanically stable tissue by the cells within the
graft. The bioreactor was also shown to enhance the
structure and strength of individual vascular grafts,
providing them with mechanical properties similar
to those of a normal blood vessel.

“Our research is focused on the
development of next-generation,
living cardiovascular implants
with the potential to grow
within a growing child,
thereby reducing the number
of consecutive surgeries and
improving the overall quality
of life of the patient.”

As this phase of the work comes to an end, the team
are excited about the prospects of these vascular
grafts in the clinic. They hold great promise for further
development as potential living devices in paediatric
patients. They now plan to move the research forward
from the laboratory to the pre-clinical testing phase,
by analysing the growth and developmental potential
of these vascular grafts in an animal model.

Dr. Tom Flanagan

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

How this research helps:

Enablers:

We have moved a step closer to
developing a living vascular graft that can
grow with the growing child and avoided
repeated cardiac surgery.

H
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Innovation Awards

Innovation
Awards
Advances in medicine rely on innovative
ideas; however, getting these new ideas
up and running can be a significant
challenge. The Innovation Award is
designed to foster new ideas, build
new partnerships, and support novel
research in child health. The aim is
to develop new, exciting avenues of
research, and to develop a pipeline
of new projects. Feasibility, pilot, or
proof-of-concept studies are among
the types of research supported by
these awards.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H

H

28
Annual Highlights 2016

Innovation Awards
Case Study

Beating heart cells
in a petri dish
Synchronised beating heart cells derived from
human skin cells have been successfully developed
in a new innovative initiative between NCRC and
the Regenerative Medicine Institute (REMEDI) at
NUIG. Using stem cell technology, the team in
REMEDI has shown that skin cells can be transformed,
or reprogrammed, into beating heart cells in a petri
dish. This is the first step in an ambitious project to
develop stem cell models of heart disease associated
with unexpected sudden death.

A model of beating,
patient heart cells was
generated in the lab
They are now recruiting affected families with Long
QT syndrome through the National Inherited Cardiac
Conditions service, which is delivered across the three
campuses of Our Lady’s Children’s Hospital Crumlin,
Cardiovascular Risk in the Young at the Adelaide and
Meath Hospital, and the Family Heart Screening Clinic
at the Mater Misericordiae University Hospital in Dublin.

With an NCRC Innovation Grant awarded to Dr. Terry
Prendiville, Consultant Cardiologist at OLCHC and PI
at NCRC, and co-funded by REMEDI (NUIG) the new
partnership set out to establish initially if beating heart
cells could be developed from a skin biopsy, in the lab.
They succeeded, a first in Ireland to grow these cells.
The overall purpose of the research is to investigate the
causes of unexpected, sudden death from inherited
cardiac conditions in young people, and to help test
therapies that may reduce the risk of sudden death in
survivors and relatives.

Skin samples will be taken from affected individuals
and closely related, but unaffected, family members
to allow a comparison between normal and diseased
heart cells grown from skin.
This will allow researchers to study electrical
conductivity in the normal and diseased heart cells,
which, when faulty leads to the arrhythmia underlying
the disease. They will also be able to test candidate
drugs for their ability to correct the arrhythmia. Having
heart cells from individual patients will also allow a
clearer understanding of each patient’s disease, and
the personaliased analysis of response to drugs.

The understanding of the genetic basis of inherited
cardiac conditions, such as Long QT Syndrome, has
improved our understanding of the mechanisms
of the disease. However, living heart cells cannot
be studied outside the body and this limits the
research on mechanisms involved. With the success
in reprogramming cells from a patient’s skin biopsy to
become beating heart cells, scientists and clinicians
now have a potential replica of patients’ heart tissue in
a laboratory dish.

The most ambitious aspect of the project is their
aim to use cutting edge genetic engineering
technology to attempt to repair the underlying
mutation in the cardiac cells.

The stem cell research, led by Prof. Timothy O’Brien,
was carried out by Sanbing Shen, Professor of
fundamental stem-cell biology, and post-doctoral
researcher, Dr. Min Liu, at REMEDI NUI Galway, in
collaboration with Dr. Terry Prendiville.

How this research helps:
A novel, tissue engineered living graft that
can grow and remodel with the growing
child has been produced in the lab; this
can now be tested in an animal model.

The next phase
Building on the success of the initial feasibility study,
the group then leveraged additional funding in a
joint scheme between NCRC, REMEDI and the Irish
Research Council, to further develop the project.
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Enabling Paediatric Research
Children’s Clinical Research Unit (CCRU)

Children need drugs
and treatments that
are tailored to their
needs, their diseases,
their size and how
their bodies work.

H

Children’s Clinical
Research Unit
Over one quarter of the
Irish population is under
the age of 18 – the youngest
in Europe – yet most of the
medicines given to children
have only been tested
in adults.

Paediatric clinical trials are needed to
• allow early access to new innovative medicines;
• help us to understand the changes in children
as they grow and develop;
• identify the correct dose with the least side effects
for children from small babies up to adolescents;
• new formulations of medicines that children can
more easily take, yet are still safe – for example
liquid syrups instead of a tablet or injection;
• study disorders that only occur in childhood;

As children are still growing and developing,
their bodies have a different metabolism to
adults. They range from 500g premature neonates
to over 100kg adolescents or young adults.
Treatments designed for adults may not be as
effective, or may have unforeseen side effects in
children. Some diseases occur only in children,
while many lifelong conditions start during
childhood. Effective treatments during childhood
can reduce or even prevent illness in later life.
Without research in children themselves, the situation
cannot change. Until recently, children were rarely
included in clinical trials, but clinical trials are essential
to develop drugs and treatments for children that are
safe and effective.

• improve treatments for disorders that occur in
both children and adults but affect children in
a different way due to the different physiology,
like arthritis or heart disease;
• discover treatments that may improve children’s
quality of life.
These trials are carried out by dedicated clinical
research units in children’s hospitals around the world.
The existence of this clinical research infrastructure
at a hospital is a key factor in attracting these studies
and the NCRC supports the Children’s Clinical
Research Unit (CCRU) to do this at OLCHC.
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Enabling Clinical Teams
to conduct Clinical Trials
Led by Prof. Colm O’Donnell, Clinical Director, and
Mary Costello, Clinical Project Manager, the Unit
is made up of a team of Research Nurses, Study
Coordinators, Research Assistants, a Trials Pharmacist
and Data Manager. The Unit is embedded within the
hospital and working together with Clinical Teams
and key hospital departments such as Paediatric
Phlebotomy and the Diagnostic Laboratory, is able
to provide a wide range of supports.
As well as clinical trials that investigate new medicines
and treatments for children, other important types
of clinical studies are being conducted. Disease
registries gather valuable information on rare
diseases. Observational studies help us understand
how childhood illnesses change over time and gather
long term safety data on how children respond to
medicines or treatments as they grow. Biobanking
studies collect valuable samples that can be used for
further research studies, linking ‘bench to bedside’.
These studies underpin and complement the research
being undertaken in clinical trials.

Support Services
Feasibility Assessments
Clinical Trial Agreements
Support with Pre-Study Visits
Study Costing & Budget Review
Study Coordination
Good Clinical Practice Training
Project Management
Biobanking
Research Nursing
Sample Management
Trial Pharmacy
Regulatory Affairs & Ethics
Data Management
Quality Management Systems
Statistical Support
Inspection Readiness

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-

Connecting Irish
Children to Global
Clinical Trials Networks

In large scale global
multi-centre trials, hospital
sites are selected on a
competitive basis according
to their level of clinical and
research expertise. With OLCHC
and partner hospitals working
together with the CCRU
infrastructure, we have been
able to link Irish Children into
an extensive network of global
clinical trials at the forefront
of drug development.

////////////////////////////////////////////////////////////////////////

The CCRU outputs
OLCHC is the largest paediatric hospital in Ireland,
and the leading centre for the conduct of clinical
trials and studies in children. Since the CCRU was
set-up in 2011, the number and range of studies it
has supported has been growing year on year and
the hospital is now at the forefront of attracting
innovative global multi-centre trials to Ireland.
The graph shows the increasing activity. As we move
towards the New Children’s Hospital, we are focused
on the importance of building the research strength at
OLCHC, and strengthening the CCRU’s infrastructure
in order to continue this growth.
Both Pharma or ‘Industry-sponsored’, and Academic
‘Investigator-led’ studies are conducted at the
CCRU. Both have important roles to play to improve
outcomes for children’s health. The CCRU has
partnered with over 20 pharmaceutical companies,
ensuring that Irish children have access to the latest
groundbreaking medicines. Investigator-led studies
are also an essential feature of all high quality centres;
clinicians design trials to address key questions
that arise in the clinic to bring about improvements
in practice. Amongst these are the SHIELD and
DÓCHAS studies highlighted in this report.

Children represent a vulnerable
population group, however the
paediatric specific expertise in
the CCRU enables them to safely
take part in high quality, ethically
approved clinical trials

100
80
60

Studies supported by the CCRU
• Industry Supported
• Investigator-led

40
20
2010 2011 2012 2013 2014 2015 2016 2017
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Highlights: Therapeutic Areas
where Clinical Trials & Studies
are being conducted

Peanut Allergy
New global
clinical trials for
treatments to
reduce risk of
anaphlyaxis

The scale of clinical research has increased dramatically in
Ireland over the past five years, leading to better outcomes
for children and helping many avail of innovative treatments.
Exciting new developments are in the pipeline. The CCRU
and Clinical Teams at OLCHC are working to plan for these
future studies to ensure Irish children can benefit.

1

3

1
9

20

Early access to
innovative drugs
for children with
Cystic Fibrosis

Studies by Therapeutic Area
• Allergy
• Cleft Palate
• Dermatology
• Emergency Medicine
• Gastroenterology
• Haemostasis & Coagulation
• Infectious Disease
• Intensive Care
• Neonatology
• Neurology
• Psychiatry
• Respiratory
• Rheumatology

2
1
4
2
3

17

Taking part in
International
trials is ensuring
a better future
for children with
Haemophilia
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Enabling Paediatric Research
Discovery Banks

Discovery Banks:
Future Investment
Biobanks – or ‘Discovery Banks’ – are a
cornerstone of high quality biomedical
research. They contain biological samples
– blood, cells, DNA, tissues – that have been
donated for research. They are preserved
with precision and at such ultra low
temperatures, either -80oC (a home freezer
is typically at -18oC) or at -196oC (in liquid
nitrogen) that they can be used for research.
Indeed, cells stored in this way can be thawed
and grown in the laboratory for further study.
Future proofing
The biobank is invaluable for current and future
research: each sample has matched detailed
clinical data creating a wealth of information and
samples that future-proofs research. New and
better technology is being developed all the time,
and these banks provide a repository so the new
technology can be applied immediately to the
samples that are stored, and unlock the secrets
of disease.

Dividends
The NCRC has a number of “Discovery Banks”
but the following three, SHIELD, DÓCHAS and
BASELINE, are the most extensive. In all cases they
are tracking children over a long period; and the
longer the investment, the greater the return from the
biobank. The three outlined below are already paying
dividends with a number of spin-off projects arising
from the material in the banks, with results already
impacting on child health.
They will continue to pay. With biobanking that
follows children from diagnosis, through growth to
adulthood, major questions can be asked: Why do
some children get more aggressive disease? Why
do some children respond to treatment and others
do not? Can we predict who will do well, who will do
badly? Can we find new therapies? The answers lie in
these “Discovery Banks”.

We refer to our biobanks as ‘Discovery Banks‘
because they lead to new discoveries on how and
why disease occurs, and lead to the development
of new therapies. Children provide samples as they
grow and their disease progresses, or improves; the
samples then allow researchers to track and trace all
biological changes and match these to the child’s
clinical symptoms.
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Why do some children get more
aggressive disease than others?
Why do some children respond
to treatment and others do not?
Can we predict who will do well,
who will do badly? Can we find
new therapies? The answers lie in
these “Discovery Banks”.

Discovery Banks
Case Study

DÓCHAS

A beacon of hope for childhood IBD

This biobank was given the name DÓCHAS,
the Irish word for hope, to underline its aim to
bring hope to children with inflammatory bowel
disease (IBD). Childhood IBD consists of two
main conditions, Crohn’s disease and ulcerative
colitis. These are very debilitating, lifelong, and
progressive conditions that have a huge impact on
the child’s health and quality of life. IBD in children
is on the rise: a particularly sharp rise is seen in
children under the age of 10.

Achievements
585 participants already recruited to DOCHAS
Over 3500 samples banked
Complete database of all Irish children under
16 years diagnosed with IBD
Impact on practice: provided evidence
for new nutrition treatment as first line
therapy for all newly diagnosed children
with Crohn’s disease
3 spin off international studies

DÓCHAS actually stands for Determinants and
Outcomes for Children and Adolescents with IBD,
and is a biobank that stores tiny pieces of diseased
gut, blood, and oral swabs taken from every child
with IBD at diagnosis, and at follow up appointments.
Each sample has matching, detailed clinical
information. The children are seen in the National
Centre for Gastroenterology and Hepatology in
Our Lady’s Children’s Hospital, Crumlin, where the
team, Dr. Séamus Hussey, Prof. Billy Bourke and
Dr. Annemarie Broderick have established this
research resource.
The causes of IBD are linked to genetics,
environment, gut bacteria and the immune response.
This database and biobank will be used to study
the disease from every angle and time point, to
understand how and why it occurs, why it is on the rise
in young children, and how we can best intervene.
GEM: genetics, environment microbiology in IBD
Genetics, gut microbiology and the environment
are all known to play a role in IBD. For a patient
diagnosed with Crohn’s disease, a certain
number of currently healthy siblings, or children
(for adult patients), will themselves go on to
develop the condition.
GEM is an International research study, in which the
DÓCHAS team is participating, to examine healthy
individuals at higher risk for developing Crohn’s.
The three key factors – genetics, environment and
microbiology of the gut – will be examined. The
global target is to enrol 5,000 people in the study.
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Links:
Mount Sinai Hospital,
and Hospital for Sick Kids,
Toronto,Canada; Wolfson,
and Shaare Zedek Medical
Centres, Israel

5,000
the global aim is to study
5,000 family members of
patients with Crohn’s disease
iNEOPICS: UC in very young children

TUMMY-UC: Listening to children

IBD can occur at any age, but increasingly, the
disease is being diagnosed in young children. 

To understand and document the severity of the
symptoms of ulcerative colitis in a child, paediatricians
have developed an interview based method that
is scored by the clinician. It would be better to
hear directly from the child, and an international
study – TUMMY-UC is aimed to do just that. The
aim is to develop an age appropriate, child-centred
questionnaire that will be scored directly by the
children and their caregivers. The first phase of the
study is complete, and involved children and their
caregivers in 6 international centres identifying
relevant questions. The second phase, underway, is to
make sure that the language used is age appropriate.

The interNational Early Onset Paediatric IBD Cohort
Study (iNEOPICS), which originated in SickKids,
Toronto, believes that genes, more than other factors,
play a role in this early form of the disease. The team
at OLCHC, have joined the effort to study this.
iNEOPICS studies kids in 3 groups, based
on the age of diagnosis:
• Under 1 year: Infantile IBD;
• Under 6 years: Very Early Onset Inflammatory
Bowel Disease (VEO-IBD);
• Under 10 years: Early Onset IBD.
Children and their parents will have their genes
analysed. The aim is to develop new treatments
and cures that allow these young people to lead
full, happy and healthy lives.

This will give a real voice to the child in describing
how this debilitating disease affects their lives, and
how severe it is.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H
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Discovery Banks
Case Study

Links:
Imperial College London,
University of Queensland
Australia

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
H

SHIELD CF
Cystic fibrosis (CF) is a genetic condition that
results in debilitating and progressive damage to
the lungs and gastrointestinal tract. It is associated
with a shortened life expectancy, and a high
disease burden for children and their parents.

Achievements
Over 8,000 samples in SHIELD discovery bank
3 spin off studies
Over 25 peer reviewed publications
National network for clinical trials in children
with CF
New major national paediatric research centre
opened in partnership with RCSI

It is now established that by school-going age, many
children will already have irreparable lung damage,
often without having had any significant clinical signs
of this. Early detection, and intervention has the
ability to change the disease course in CF, improving
lung health in children, extending life expectancy, and
improving quality of life for these children. For these
reasons, CF research is a priority area for the NCRC.
We have been developing an ambitious research
resource – SHIELD CF- over the past 7 years. This
Study of Host Immunity and Early Lung Disease in CF
is based on the creation of a biobank of samples from
children from their initial diagnosis at heel prick test,
and annually through their growth and development
into early adulthood. The biological samples, are
matched by clinical details in a database, and this
allows clinicians and scientists to mine both this
information and the matching samples, to make new
discoveries about the basic biology of cystic fibrosis.
Currently linking OLCHC, with the NCH Tallaght and
University Hospital, Limerick, it is the aim to roll this
programme out to all 6 centres in the country where
children with CF are seen.
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Impactful medical research is cyclical in nature – linking bedside
questions, to bench investigations, and back to bedside with
improved diagnostics or treatments. SHIELD CF is the engine
that drives the full range of CF research at OLCHC and
NCRC, and some examples are outlined below

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Protease Activity:
Lung Measurement

The airway microbiome in
children with CF (AIM CF)

CF Urinary biomarker study
(The CUBS study)

Proteases are proteins that can
break down lung tissue when there
is uncontrolled infection. Little
is known about these proteins
in early CF lung disease. This
study measures different types of
protease activity in the lungs of
preschool children with CF, so that
we can understand more about
early lung disease progression.

How do healthy and diseasecausing bacteria vary in the lung
over time? Are they related to
inflammation, changes in antibiotic
use or lung function? The answers
could be very important for
children with CF.

Substances produced in damaged
lungs can be excreted in urine.
Collecting urine is easy and
painless for parents and children
(unlike some other tests). This
study is collecting information
about what substances are in the
urine, how they naturally vary
over time and whether we can
see any patterns in these
substances relating to lung
infection, inflammation or
damage in children with CF.

CF:INK
Irish Network for Clinical Trials in Kids with CF
In 2016 Prof. Paul McNally and his team established a national clinical research network including all
paediatric CF clinical sites in Ireland. This offers advantages for sites, parents and study sponsors and
gets us one step closer to ensuring that every child in Ireland with CF can be involved in clinical research
studies from birth, and potentially have access to the most cutting edge new treatments before they
are widely available. This network will also enable us to translate important clinical and lab research
seamlessly back to our patients.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•
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Discovery Banks
Case Study

Links:
NCRC , UCC, Children’s
Hospital of Philadelphia,
Cincinnati Children’s
Medical Centre and
Boston Children’s
Hospital.

Happy Birthday
BASELINE
BASELINE is the first Irish birth cohort study –
following babies from birth to determine why
some babies and children go on to develop
certain diseases, while others remain healthy.

Achievements
Over 2,OOO children in the cohort
turned 5 years in 2016
Spin off studies in obstetrics, nutrition, allergy,
genetics and childhood development
Predictive indicator of eczema and food allergy
at 2 years found
Early low iron stores linked with delayed
development
Small and thin at birth linked to delayed
development
Over 20 peer reviewed papers from the
Baseline cohort

Based in Cork, BASELINE arose from an earlier study
of women, (SCOPE), which took maternal blood
samples from early pregnancy, and BASELINE began
by taking samples from the babies’ umbilical cord
at birth; all these have been biobanked. This allows
scientists to look back to see if any elements in the
umbilical cord, or in the mother’s blood, could have
been used to predict disease in these children.
In total, 2137 children were enrolled at birth, and in
the first phase of the study, these children were seen
at 2, 6, 12 and 24 months, and received detailed
assessments of their diet, general health, growth and
development. The main research focused on: the
effects of poor growth in the womb; the incidence
and prevalence of food allergy and eczema in early
childhood; and the incidence and effects of maternal
and infant vitamin D status on the growth and health
of Irish children. Studies of the effects of early growth
trajectory on later body weight were also included.
This is a collaborative project between experts in the
fields of obstetrics, nutrition, childhood allergy and
childhood development. Professors Louise Kenny,
Deirdre Murray, Jonathan Hourihane, and Mairead
Kiely in UCC, and Professor Alan Irvine in TCD and
OLCHC, lead the project.
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Some of the important discoveries made to date,
that will have impact on child health include:

2,000

• Water loss from the skin at birth can be measured,
and this can help predict the risk of later eczema
and food allergy at 2 years of age. Using early,
intensive moisturisers and emollients in these
children could prevent eczema and food allergy.

Recruitment of over 2,000
babies into the study in began
in 2009, and the last baby
recruited to the study turned
5 years of age in 2016

• From very soon after birth, the skin is colonized
by lots of healthy bacteria that prevent unhealthy
bacteria from taking control. Children with severe
and persistent eczema have bacterial profiles
that differ to those who don’t suffer from eczema.
Further study of this may help us to understand
why these children develop eczema, and what
we can to do to prevent it.
• Children with low iron stores, even before
they show signs of anaemia (low red blood
cell count), have an increased risk of delayed
development. This is extremely important as
it means that we need to supplement these
children long before they become anaemic.
• Babies that are both small and thin at birth
have a risk of delayed development at two
H
years that is five times that of children with
normal body fat levels at birth. In the future,
this will help doctors to predict which babies are
most at risk and should receive early intervention.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Enablers:
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Enabling Paediatric Research
New Research Grants

€2 million investment
in new NCRC research
awards over 3 years
In a major investment in new research at NCRC, the CMRF
have provided €2 million for 7 new research grants over
the next 3 years. Congratulations to the recipients of new
Paediatric Research Project Grants: these substantive grants
will support lead investigators (Principal Investigators)
with proven track records to build on their earlier research.
A brief summary of each award follows.
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-

Control Switches for Eczema
Eczema is the most common skin disease of children
in the developed world. When severe, it has a huge
impact on the quality of life of the child and the
family, and is a stepping-stone to the development
of asthma and allergies.
Eczema involves complex interactions between the
skin, the immune system, and the environment,
although how this results in disease is not yet
understood. Professors Alan Irvine and Irwin McLean
(University of Dundee), in a breakthrough recognised
worldwide, identified mutations in a gene called
filaggrin, which is important for skin barrier function,
as a possible factor. While this revolutionised how
we think about the disease, this mutation can only
explain about half of the cases of eczema.

Together with TCD researcher Dr. Janna Nousbeck,
Prof Irvine has now been awarded funding to look
for master switches of the genes involved in eczema.
MicroRNAs (miRNAs) are a relatively new class of
genetic controllers, and in this study, Prof. Irvine and
Dr. Nousbeck hope to identify miRNAs involved in
eczema, and to determine whether these molecules
can predict how the disease will progress. Ultimately
this could lead to more effective treatments, and help
protect children from developing eczema- associated
asthma and allergies.

Eczema is the most common
skin disease of children in
the developed world

42
Annual Highlights 2016

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-

Damage limitation in childhood obesity
Ireland has one of the highest rates of childhood obesity in the world, with one
in four Irish school-going children either overweight or obese. These children are
at a higher risk of developing diabetes, heart disease, autoimmune conditions,
and many common cancers. Furthermore, obese children have up to an 82%
chance of becoming obese adults, thus further increasing their risk of developing
complications over their lifetime.
NCRC funded research led by Professors Donal O’Shea (St Vincent’s University
Hospital) Declan Cody (OLCHC) and Dr. Andrew Hogan (Maynooth University),
has previously shown that children with obesity have higher levels of factors
(cytokines) that drive inflammation, and these changes are present in obese
children long before the development of clinical disease.
Exactly how or why this happens is unknown. This new study of changes in how
the immune system fuels itself and is responsible for the described defects
driving inflammation, aims to address this. Supported by a 2016 NCRC Paediatric
Research Project Grant, they will also investigate the potential of diabetes
medications Metformin and GLP-1, already used in adults, to correct the immune
system changes seen in childhood obesity. Building a rationale for targeting
inflammation in childhood obesity that could prevent the serious diseases linked
with obesity from developing, is an aim of the project.

82%
obese children have an 82%
chance of being obese adults
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The incidence of
Crohn’s disease in
Irish children has
doubled since 2005
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•- -•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Avoiding surgery for intestinal
scarring in Crohn’s disease

New drug targets for
childhood ulcerative colitis

Paediatric Crohn’s disease is on the rise in the
developed world, and for at least 30%, this will lead
to fibrosis (scarring) of the intestines. This can lead to
blockages in the bowel, which requires surgery, often
more than once. There is no treatment for fibrosis,
and there is no way of predicting which patients are
at risk.

Ulcerative colitis is one of the most common
forms of inflammatory bowel disease (IBD).
It is a long-term, painful condition caused by
uncontrolled inflammation in the large intestine.

The incidence of Crohn’s disease in Irish children
has doubled since 2005, and at least 30% of
affected children will develop fibrosis (scarring)
of the intestines. This may require surgery, even
multiple surgeries over their lifetime. Thus, we need
to develop ways of identifying children at risk of
developing fibrosis, and to generate new drugs to
help treat, or better yet prevent, it from occurring.
Professors Ulla Knaus (UCD), Billy Bourke (OLCHC
& UCD) and Dr. Séamus Hussey (OLCHC) believe
that NOX4, an enzyme that is part of the body’s
defence system, may play a role in fibrosis and may
possibly be a new drug target. This work builds on the
DÓCHAS biobank for Inflammatory Bowel Disease,
and the team’ established international track record in
analysing NOX4 and related enzymes in tissues.

Current treatments for ulcerative colitis are nonspecific, and often ineffective, especially in children,
and there is a pressing need for better treatments.
According to Dr. Pat Walsh (TCD), a Principal
Investigator on this project, it is likely due to the
complex nature of long-term intestinal inflammation.
Working with Dr. Séamus Hussey as co-Principal
Investigator, they previously made the new discovery
that a molecule- IL-36 – could be key to promoting
this inflammation.
Their new research project will now determine what
role this molecule plays in disease development and
progression, and if it may act as a new drug target to
switch off this damaging inflammation. They will use
biobanked samples (from the DÓCHAS project) and a
new pre-clinical model to tease out how IL-36 affects
this disease.
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Improving vaccine
responses in children

For this reason, NCRC has been supporting research
into neuroblastoma for many years, and our experts
have world-standing in this field. The Principal
Investigators on this project, Dr. Olga Piskareva
and Prof. Ray Stallings, believe that drug resistance
is spread from cell to cell in the tumour, by small
bubble-like structures – exosomes – breaking off
from drug resistant cells and causing resistance in the
neighbouring cells. They believe that the exosomes
contain material that controls genes, MicroRNA,
which can confer drug resistance. They have
assembled a powerful team of clinicians and scientist
to ensure that the work is clinically relevant, and
patient focused. They hope to develop predictors of
drug response based on biomarkers in the blood. In
this way, the treatment of patients will become much
more personalized and targeted.

In the past 50 years, vaccination has saved more
lives worldwide than any other medical product
or procedure. Yet, despite global efforts, 2 million
children under the age of 1 still die every year from
vaccine-preventable disease. Part of the problem is
that many vaccines do not work efficiently in children
under 9 months, as their design is based on studies
of adult cells. This leaves a dangerous ‘window of
vulnerability’, during which children are not properly
protected against serious infections. The immature
immune system of the neonate and infant is poorly
studied; however, Dr. Sarah Doyle has been changing
this with her recent work. Her preliminary studies
have identified key differences between the innate
(first line) immune responses in the neonate and
the adult, and more importantly have shown that by
re-designing some vaccine components, more robust
and protective immune responses can be developed
by the neonatal immune system.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

Difficult to diagnose,
difficult to treat cancer
In recent years, huge progress has been made in
certain types of childhood cancers, such as leukaemia.
Unfortunately, this is not the case for all cancers, and
Clear Cell Sarcoma of Kidney (CCSK), the second
commonest kidney cancer of childhood, still presents
diagnostic and therapeutic difficulties. They are quite
aggressive tumours with few treatment options, and
are very difficult to eradicate.

In this follow up project, Dr. Doyle has teamed up
with Professor Ed Lavelle, a world expert in
vaccine design based in TCD, to pursue this
line of investigation. Their aim is to advance the
development of age-appropriate vaccine design,
and to close the ‘window of vulnerability’ to infection
in the very young. Success would have major
international effect and could save the lives
of hundreds of thousands of children worldwide.

Professor Maureen O’Sullivan’s group were the first
to discover a genetic abnormality associated with this
cancer, this was followed later by a second genetic
defect being identified. Most of the CCSKs studied
have one or other of these mutations, and it seems
possible that these defects might actually separate
the cancer into two different subsets. Not only are
these cancers difficult to diagnose and treat, but
they are also difficult to study, as there are no cell
lines – a tool commonly used in the lab to study
different cancer types – available to study them.
Prof. O’Sullivan’s group, in earlier work supported by
an NCRC grant, have generated their own cell line
models to study these genetic defects. Their aim
is to gain a better understanding of the biology of
this devastating cancer, and, importantly, to identify
possible vulnerabilities within it that may form future
drug targets. Such detailed understanding may lead
to therapies that can directly target the cancer cells
and leave healthy cells unscathed. This project builds
on extensive earlier work, and on the substantial team
of experts who are collaborating on this study.

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•

What causes neuroblastoma
to become drug resistant?
Neuroblastoma is a cancer of childhood, and is rarely
diagnosed in children over the age of 10. In fact, 40%
of neuroblastoma cases occur in children under the
age of 1 year. It has poor survival rates because at
diagnosis, in 50% of children, the cancer will already
have spread. Additionally, the range of therapies is
very limited, and children often relapse and become
drug resistant. For these children, the 5-year survival
rate of less than 10% is dismal.
Therefore, we need to find new avenues for treating
neuroblastoma – based on better biomarkers for
disease classification and a clearer understanding of
how drug resistance comes about.
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Enabling Paediatric Research
National Paediatric CF Research Programme

First National
Paediatric CF Research
Programme Launched
Through funding received from the CMRF, the
NCRC has forged a new partnership with the Royal
College of Surgeons in Ireland (RCSI) to launch the
first National Paediatric Cystic Fibrosis Research
Programme. In a novel initiative, the programme,
which will cost more than €1.1 million over 5
years, will be jointly supported by RCSI and
the NCRC.
It will strengthen paediatric CF translational research
at both OLCHC and the NCRC, harness the expertise
in CF at RCSI, and enable research findings to be
translated into practice.
Ireland has the capacity for world-leading research
in childhood CF. 1 in 19 Irish people carry a CF gene
mutation, making it the most common hereditary
condition of children in Ireland. All children with CF
are seen annually in a small number of centres, and
by a small group of experts who work collaboratively.
At NCRC, the development of the SHIELD biobank,
that tracks all children, newly diagnosed with CF from
birth, provides an invaluable resource for meaningful
research, and will provide a considerable head start
to this programme. At RCSI and OLCHC, there is
longstanding expertise in the area of CF treatment
and research, and bringing all of these elements
together in a sustainable research project was the
purpose of this new partnership.

Keeping young lungs healthy
The focus of the research to be conducted by
Dr. Coppinger will be to develop biomarkers of early
lung disease – essentially red flags that will alert
clinicians to ongoing lung damage that may not show
any signs clinically. Detecting early lung disease in
young children is critical to prevent irreparable lung
damage. Such early detection of lung disease and
targeted intervention will reduce disease progression
and improve both the length and quality of life of
children with CF.
The overall programme is expected to contribute,
at an international level, to the understanding of the
underlying biological mechanisms in cystic fibrosis, and
to identify new potential drug targets for children with
CF. The unique infrastructure for CF research already in
place in NCRC, and the clinical expertise in OLCHC and
partner hospitals, will fast forward this programme to
begin to produce novel results in childhood CF.
Additionally, the programme will position Ireland as
a hub of high quality paediatric CF research that is
sustainable into the future.

€1.1

An open competition was launched to recruit a
top-level scientist to work alongside the clinical
experts in paediatric CF, led by Prof. Paul McNally,
Consultant in Respiratory and Sleep Medicine at
OLCHC and an associate Prof in RCSI. Dr. Judith
Coppinger, a senior scientist with experience in
CF research in the Scripps Research Institute
(California) and in the University of San Diego,
as well as more recently in UCD, emerged as the
successful candidate.

€1.1 million partnership
investment in childhood CF
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NCRC Board
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Dr. Ruth Barrington
•
Chair of the NCRC Board

Professor Conleth Feighery
•
Consultant Clinical
Immunologist

Professor Andrew Green
•
Professor of Genetics, UCD and
Consultant Medical Geneticist

Professor Paul Browne
•
Head of School of Medicine,
TCD and Consultant
Haematologist

Professor Owen Smith CBE
•
Professor of Paediatrics,
UCD, Consultant Paediatric
Haematologist, OLCHC

Ms. Joanne Ferris
•
Group Director, Primark
(Chair of the Nominations
Committee)

Professor Paul McNally
•
RCSI Associate Professor of
Paediatrics, and Consultant
in Paediatric Respiratory
Medicine, OLCHC

Ms. Carol Hilliard
•
Assistant Director of Nursing
and Nursing Practice
Development Coordinator
OLCHC

Professor Alfred Nicholson
•
Professor of Paediatrics,
RCSI and Consultant
Paediatrician
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Professor Hannah McGee
•
Dean of the Faculty of
Medicine and Health
Sciences, RCSI

Mr. David O’Donohoe
•
Solicitor, Arthur Cox
(Chair of the Governance
Committee)

Professor Eleanor Molloy
•
Professor of Paediatrics,
TCD and Consultant
Neonatologist

Mr. William Shannon
•
Accountant (Chair of the
Finance Committee)

Professor Jonathan Hourihane
•
Professor of Paediatrics, UCC
and Consultant Paediatric
Allergist, Cork University
Hospital

Dr. Paula Kilbane CBE
•
Director of Grafton
Recruitment
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Funding

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•The National Children’s Centre (NCRC) is financed
predominantly by grants received from the
Children’s Medical & Research Foundation (CMRF).
In 2016 the NCRC, to remain aligned with the
CMRF, changed its financial year end to the 31st
March from the 31st December.
In the fifteen month period to the 31st March 2017, the
NCRC received €4.3m in funding from the CMRF and
an additional €0.4m funding from various other external
sources, which represented an overall decrease in
funding of 8% from 2015 when €5.2m was received.
2016/17 Expenditure
Despite the reduction in grant funding in the period the
NCRC continues to maintain a significant investment in
research as detailed in the figure opposite.
In summary of the total grant funding received in the
period of the €4.7m, circa 68% was allocated to direct
research associated activity which included Project
Grant Awards, the Clinical Research Unit and the
MD/PhD/ MSc education program, with the balance
invested in the Laboratory and Indirect Research Costs.

The New Research Awards focused mainly on Infection
and Immunity (48%), Cancer (24%), Gastroenterology
(25%) and others (3%), with circa 76% of the investment
clinically connected with Our Lady’s Children’s Hospital
Crumlin. The research activity creates collaborations
between Research Institutions and Hospitals both
nationally and internationally which serves to enhance
the value of the Research Investment further.
The Future
Early in 2017 the NCRC agreed with the CMRF to grow
funding in the NCRC on a 3 year rolling basis to the
31st March 2020. This 3 year rolling financial plan will
provide the foundation for the NCRC to issue further
New Research Project, Clinical Research Fellowship and
Innovation Calls and Awards in 2017/18 and annually
cyclically thereafter.
The NCRC Board and management as a key strategic
priority, with the support of the CMRF, is committed to
deliver the annual growth in research funding in 2018
and beyond.

€2.4

2016/17 New Research Awards
During the period over two years since the last research
project grant was awarded, the NCRC issued New
Research Awards totaling to circa €2.4m.

€2.4 million investment
in new research awards
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Expenditure

Indirect Research Costs

January 2016 to March 31st 2017

-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-

46%

9%

14%

19%

4%

16%
66%

13%

13%

66% (€0.6m)
Corporate Administration
& Management Costs

9% (€0.4m)
Externally Funded Projects
19% (€0.9m)
Indirect Research Costs

16% (€0.15m)
Research Programme
Management Costs

13% (€0.6m)
Laboratory Cost

14% (€0.13m)
Training & Education

13% (€0.6m)
Clinical Research Unit

4% (€0.03m)
Communications & Outreach

46% (€2.2m)
Research Grant Calls
Total €4.7 million
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Excellent medical research cannot occur in
isolation. The NCRC and its researchers are
networked nationally and internationally
ensuring a global reach for our research.

Global Reach
-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-•-
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Switzerland

Aachen
Munich
Essen

Japan

Kaiserautst

Tokyo

Israel
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USA
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Boston
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Croatia
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