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The National Children’s Hospital Foundation (NCH Foundation) 

is a voluntary organisation dedicated to supporting the National 

Children’s Hospital through equipment, research, education and 

special services for children. It is committed to provide for the 

health, happiness and welfare of children without religious or 

ethnic or other distinction by supporting the work of all involved 

in the delivery of care to patients and their families, including 

research or investigation which may further such work.

Since 2004 the NCH Foundation has allocated over four 

million euro to fund high quality research projects that have 

a meaningful impact on children’s health.  Clinicians and 

researchers at the National Children’s Hospital understand that 

research involving children is vital to enable them understand 

and treat diseases. 

Children differ to adults, and evidence based on research 

undertaken on adults is not sufficient for children, because 

disease affects children differently: children have diseases that 

occur only in childhood, their metabolism varies at different 

ages, and diseases develop differently in childhood. Research 

that involves children is essential to improve the understanding 

of childhood diseases, and to inform on how best to manage 

them. Children require research that addresses their needs, 

their diseases, their responses, and they require treatments that 

are tailored specifically for children. Without well-conducted 

research, there is no prospect of improving healthcare for 

children now and in the future. 

The NCH Foundation has funded paediatric research into 

a number of important diseases and illnesses:  Diabetes, 

Autism, Cystic Fibrosis, Neonatal Brain Injury, Asthma and 

Neurodevelopment.  This has already resulted in some 

significant results which will lead to better care and outcomes 

for paediatric care. To-date research carried out at the National 

Children’s Hospital has involved approximately twelve hundred 

children across thirty six projects.  We have adopted a “best 

practice” approach to our peer review process through the use 

of national and international reviewers for all our projects.  This 

report provides an overview of this research carried out by 

our clinicians and researchers and demonstrates the impact on 

improved treatments and recovery for sick children.  

More recently, the NCH Foundation announced a research 

funding programme for paediatric research in collaboration with 

the Health Research Board which provides €1 million for three 

national paediatric research projects that will benefit patients of 

the National Children’s Hospital in Tallaght and those involved 

in the delivery of care to its patients.  In addition, to support its 

commitment to train and foster the development of the next 

generation of leaders in academic general paediatrics, the NCH 

Foundation has provided funding for two PhD Fellowships on 

the basis of open competition. 

We would not be able to invest in this research without the 

continued support of many, to include our research committee 

members, peer reviewers and those who so generously donate 

and support the improvement of children’s health.   We would 

like to thank everyone who has contributed to bring about this 

vast body of knowledge in making a difference to the treatment 

and care of children.

Richard Knatchbull 

Chairman

Message from the Chairman
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Research Highlights
Thanks to funding from the NCH Foundation, clinicians and researchers at the hospital have conducted important research into 

many illnesses and diseases that impact on children. Since 2004 the NCH Foundation has allocated €3.875,000 to fund high quality 

research projects that have a meaningful impact on children’s health.  

The projects have been collated by each of the key disease 

/ illness topics focussed on at Tallaght Hospital over the last 

thirteen years and for which the hospital is renowned for its 

expertise and experience.

The report addresses each topic covered in a straight forward 

manner, highlighting each project’s aims, findings, impact on 

paediatric health and healthcare and need for future research.
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The Impact of Research 
conducted at the Hospital

In considering the measurement of impact on children and their 

health, the Board of the NCH Foundation has and continues to 

be mindful of a number of key metrics as part of its assessment 

criteria.  Measurements such the treatment of more patients, 

improved patient and family experience, and most importantly 

improvements in patient outcomes are the key determinants of 

each project’s success.

The Board of the NCH Foundation recognises that the three 

key components of care in a major teaching hospital are 

clinical, teaching and research.  For that reason, the Foundation 

is committed to its contribution to world class research in 

conjunction with Trinity College, Dublin and other academic 

institutions and recognises its contribution to academia, through 

the number of grants

The underlying research philosophy at the NCH Foundation has 

been and remains “today’s research is tomorrow’s treatment”.

In addition, the results of the research funded by the Foundation 

contributes to the overall profile of Trinity College, Dublin which 

is assessed by grants obtained, degrees awarded and research 

publications achieved.  To that end, the NCH Foundation is 

pleased with the results from this perspective and acknowledges 

the number of higher degrees obtained as well as the promotion 

in the careers of the successful candidates.

35
32
27
15
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Hospital Projects Previously Funded by the NCH Foundation
Diabetes
Nearly a quarter of a million people in Ireland have diabetes and doctors are seeing a rise in the number of people being 

diagnosed with type 1 diabetes.  95% of all children presenting to paediatric services with diabetes have type 1 diabetes.  

Type 1 diabetes (T1D) is a huge health, social and economic burden. Diabetes care can be more challenging for children 

under 5 years as they are more vulnerable to the harmful effects of low blood sugar and less able to communicate their needs.

Project: Irish Childhood Diabetes 
National Register 
Investigator: Prof Edna Roche, Paediatric Diabetes & 

Endocrinology

Total Funding Allocated:  €278,698 (2008 – 2016)

Background 

The provision of care to those with Type 1 diabetes is a core 

strength of the National Children’s Hospital.  This expertise 

is recognised nationally (as one of the HSE designated 

national centres for CSII provision) and internationally as a key 

participant (and National centre) in the international Hvidore 

study group of childhood diabetes and through participation in 

the international consortium Eurodiab.  The hospital treats over 

eight hundred children with type 1 diabetes annually.

The Head of Paediatric Diabetes and Endocrinology at the 

National Children’s Hospital is Professor Edna Roche.

Research Aims
Prior to the establishment of the Irish Childhood Diabetes 

Register (ICDNR or the National Diabetes Register) in 2008 

the only reliable data regarding T1D in Ireland was an early 

pilot study undertaken in the Department of Paediatrics at [the 

National Children’s Hospital]. A pilot study was a prelude to 

developing the National Diabetes Register. With the support 

of the National Children’s Hospital Foundation the National 

Diabetes Register was established in January 2008 and is 

ongoing.

Key Findings of the Research
This research provides, for the first time, robust data regarding 

the number of children with T1D in Ireland diagnosed since 

2008 who were under the age of 15 years at diagnosis. It collects 

data regarding the age group, geographical region and other 

key features. This data has been has been crucial to informing 

health planning and the new national paediatric diabetes model 

of care and invaluable to the Health Service Executive Paediatric 

Diabetes Working Group. 

In childhood, T1D in different age groups can have particular 

needs, and the National Diabetes Register helps target these 

groups. The under five year age group is particularly vulnerable 

and as such,  has been specifically targeted in its model of 

care and are prioritised for insulin pump therapy to improve 

their sugar control. The National Diabetes Register provides 

information on the number of patients aged under 5 and where 

they live, data that supports the delivery of appropriate services.

The cause of T1D is as yet unknown. Monitoring rates of 

diabetes can help track whether diabetes is rising or falling in 

populations and working with similar registers internationally can 

ultimately assist in identifying what triggers the development of 

diabetes in those with the genetic predisposition. The National 

Diabetes Register participates in the Eurodiab international 

collaboration of diabetes registers and monitors the rate of new 

cases of diabetes in different age groups annually. Monitoring 

incidence rates annually provides the information to design 

and monitor the appropriate services to care for children with 

diabetes.

Impact on Paediatric and 
Adolescent Health
The incidence of childhood T1D is recognised as a key health 

indicator by the World Health Organisation. The Paediatric 

Diabetes Working Group of the HSE use data from the National 

Diabetes Register to inform health planning decisions. The HSE 

has also requested that the National Diabetes Register provide 

annual incidence data as a key health indicator for child health. 

Prof Edna Roche
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Outcomes for T1D, in terms of prevention of diabetes related 

complications, such as blindness or amputation, are related to 

resource dependent disease management.  The ability to deliver 

care is reliant on accurate data. Availability of robust reliable 

data is vital to inform effective resource allocation decisions to 

optimise health outcomes and ensure effective utilisation of 

resources, while minimising the opportunity cost of misplaced 

resources. This is particularly critical in times when resources are 

scarce. 

The National Diabetes Register has made a difference to 

children’s health in the following ways:

•  Ensuring a single national Diabetes Register which 

captures [all children who present with diabetes at a 

hospital in Ireland]

•  Providing accurate data and forecasts used by the HSE 

to inform service provision and the Paediatric Diabetes 

Model of Care. The National Diabetes Register 

regularly provides data to the Department of Health, 

HSE and its working groups to inform and support 

health planning.

•  Identification of patient sub-groups requiring targeted 

care, e.g., children aged under five.

•  Provides a robust mechanism for disease forecasting 

and monitoring changes in incidence. 

•  Optimises service delivery, thereby enhancing patient 

care.

•  Collaborating with the National Retinal Screening (Eye) 

programme to reduce diabetes related eye disease by 

identifying those patients eligible for eye screening 

who have not been registered for this important 

systematic monitoring, and permitting early detection 

and treatment of diabetes related eye disease. 

Diabetes is the leading cause of acquired blindness in 

Ireland, which can be prevented by better diabetes 

control, early detection and treatment of eye disease.
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Project 1: 
•  Research in Autism Spectrum 

Disorder (2008)
•  Evaluation of Prevalence and 

Potential Causes of Ethnic 
Differences in Presentations of 

Autism Spectrum Disorders (2010)
Investigators:  Prof Louise Gallagher, Consultant Child and 

Adolescent Psychiatrist, Dr Denise McDonald, Developmental 

Paediatrician, Dr Emma Curtis, Consultant Paediatrician

Total Funding Allocated €214,531

Background 

The prevalence of autism in developed nations is reported to be 

in the order of 1/1000 for severe autism and 1/166 for milder 

spectrum cases.  In Ireland it is 1 /86.  The community paediatric 

service in the National Children’s Hospital, together with child 

mental health, are involved in the assessment of multiple cases 

of autism in preschool children every year. The investigators 

involved in the above research projects have detected an 

apparent disproportionate representation of children with 

autism from non-national families to this service. Moreover, 

diagnosis may be difficult in non-national groups and in younger 

preschool children.  

The hospital treats over nine hundred and eighty children 

through its specialist clinic annually.

The Lead Consultants   at the National Children’s Hospital are Dr 

Denise McDonald and Professor Louise Gallagher

Research Aims
This study aimed to establish whether children of an immigrant 

maternal population presented with a higher rate of autism than 

the indigenous population and to explore their presentation with 

regard to severity of symptoms, demographics and ethnicity. 

This research investigation had two components:

•  Firstly, to assess referral rates of non-national children 

with symptoms of autism and to chart their outcome 

over time in terms of the stability of the diagnosis 

compared with Irish children. 

•  The second complementary approach was to assess 

the younger siblings of children with autism diagnoses 

to determine clinical features suggestive of elevated 

risk in the sibling group.

Key Findings of the Research
This study is a retrospective case note analysis of 366 children 

who presented to the paediatric developmental service at 

the National Children’s Hospital, Tallaght, between 2007 and 

2009. In all, 248 children (68%) had mothers born in Ireland, 

58 children (16%) had mothers who were born in Africa, 53 

(14%) were born to mothers originating from a wider variety 

of countries, while maternal origin was not identified for seven 

children (2%).

An autistic spectrum disorder (ASD) was diagnosed in 131 

children and speech and language delay was diagnosed in 

132 children. Of the children with an ASD diagnosis, a higher 

proportion of the African cohort 13/18 (72%) presented with 

moderate/severe cognitive disability compared to the Irish 

group 9/55 (16%). The children in the African cohort showed 

Autism 

Autism is a devastating neurodevelopmental disorder of childhood presenting in the first three years of life. Autism is 

associated with life-long deficits in social interaction, communication and the presence of rigid and repetitive patterns of 

behaviour. Autism represents a major public health problem, affecting approximately 1 in 86 children throughout Ireland. 

The prevalence of autism as well as its associated morbidity place a considerable burden, on an individual, family, and 

societal level, in terms of decreased productivity, poor quality of life, and medical expenses. Research indicates that families 

caring for autistic children are under more stress than those caring for a child with a fatal illness. There is a lack of safe and 

effective treatments for Autism, particularly treatments aimed at core symptoms. 
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a higher heritability with 37% having a positive family history of 

autism reported compared to 26% of the Irish cohort with an 

ASD diagnosis. 

This study highlights an observation of increased rates of ASD 

among a migrant population derived particularly from children 

born to mothers originating in Sub-Saharan Africa. Further 

validation in an epidemiological sample is warranted, which if 

replicated, may help to identify possible aetiological risk factors.

Impact on Paediatric Health
This study raised significant clinical observations in the 

presentation of ASD in immigrant groups. The investigators 

found that children presenting to services from immigrant 

groups, particularly those from African countries were more 

likely to be severely affected than other groups presenting. 

In addition, the investigators observed an average delay in 

presentation of 6 months in this group compared to the other 

groups in the study. This is relevant because the most severely 

affected groups were not accessing treatment as quickly as the 

less severely affected groups. Contrary to what was expected 

the African children presented with an increased familial risk of 

ASD. 

There are remaining questions regarding the relative impact of 

genetic factors and environmental factors on the presentations 

in this group. Further investigation of these factors could be 

important to understand the causes and possible strategies to 

reduce or limit disability associated with ASD in this vulnerable 

group.

This funding provided important resources to support the 

analysis that was completed by a research paediatrician and 

produced the research outcomes reported here.  This research 

has healthcare implications for the future in that it has helped to 

form the basis for the development of an ASD registry in Ireland 

that can provide more information on environmental risk factors 

in ASD. This registry is currently in a pilot phase and will develop 

into a longitudinal study that will provide a valuable resource to 

study the factors influencing clinical outcomes in ASD.

Project 2: Improving Diagnosis of 
Anxiety in Autism Spectrum Disorders 
(2013)
Investigator: Prof Louise Gallagher, Consultant Child and 

Adolescent Psychiatrist.

Total Funding Allocated €30,892

Background
Autism Spectrum Disorders (ASDs), characterised by 

abnormalities in social interaction, communication and 

behaviour, are common and disabling.  In addition to core 

features, problematic emotional reactions and maladaptive 

behaviours are frequently encountered in ASDs. 

There is substantial evidence that people with ASDs are at high 

risk of associated psychiatric disorders, particularly depression 

and anxiety. Anxiety symptoms are significantly impairing 

and often lead to referrals for assessment and treatment with 

medication. Available treatments are limited and are usually 

limited to medications used to treat the above comorbid 

symptoms in the general population. 

There are several issues that remain unclear in relation to the 

development of anxiety in ASD. It is not yet clear if anxiety is a 

truly a separable comorbid disorder. Nor is it what relationship 

anxiety in ASD has to anxiety occurring in the general 

population. Therefore it is not clear whether it is appropriate 

to treat anxiety in ASD with the same pharmacological agents 

or behavioural treatments. Most importantly, the diagnosis of 

anxiety disorders among children with ASD is limited to parental 

reports or the use of diagnostic instruments that have been 

developed for the typically developing population.

Research Aims
The aim of this research is to improve diagnostics of ASDs.  This 

is an ongoing study that to-date has involved the recruitment 

of participants with autism, anxiety and typically developing 

controls. Recruitment to date has included 16 children with 

ASD, 10 with anxiety disorders and 3 control children. Analysis 

has been carried out of clinical and behavioural characterisation. 

The investigators aimed to measures the levels of stress and 

anxiety in the context of ASD based on the measurement of 

body temperature changes, changes in respiration and heart rate 

and skin conductance. 

Key Findings of the Research
This study provided the potential to identify biomarkers 

for anxiety states that can be informative for parents and 

professionals in recognising anxiety, as it is very difficult for 

children with ASD to communicate regarding their anxiety. 
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Impact on Paediatric Health
This research has resulted in the development of key 

collaborations, which facilitated training of healthcare 

professionals in Ireland to provide specialist intervention for 

anxiety in children with ASD. This has since been implemented 

in the health service and has benefitted many children with ASD 

and anxiety to date.  Further outputs from this research will be 

useful to improve detection and treatment of in ASD in children.

In addition, collaboration was established with Dr Judy Reaven 

at the University of Colorado who developed a cognitive 

behavioural treatment for autism spectrum disorder called 

‘Facing your Fears’. Through the collaboration with Dr Reaven, 

the investigators facilitated a training program for ‘Facing 

your Fears’ in Ireland, which was attended by 60 healthcare 

professionals. Professionals were trained in the Facing your 

Fears intervention and the intervention has been implemented 

in several clinical services to treat children with ASD and anxiety.

Project 3: Vitamin D3 for Paediatric 
Autism - A Feasibility Trial (2014)
Investigators: Dr David Coghlan, Paediatric Consultant and 

Dr Conor Kerley, Nutrition and Dietetics.

Total Funding Allocated €20,000

Background
Autism spectrum disorder (ASD) is a complex, heterogeneous 

neurodevelopmental disorder. ASD is associated with significant 

genetic risk factors. However the impact of environmental 

factors cannot be discounted. Indeed, epigenetic mechanisms 

have been implicated suggesting that gene-environment 

interactions are important in mediating risk.

One potential environmental risk factor for ASD is vitamin 

D deficiency (VDD) which affects approximately 1 billion 

people. While VDD has detrimental effects on bone health, 

recent research suggest implications for neurological, 

immune and inflammatory disorders due to its unique role in 

brain homeostasis, neurodevelopment and immunological 

modulation, and gene regulation.

Multiple studies have noted inadequate vitamin D intake and/

or status in children with ASD. Recent reviews have detailed 

the associations between vitamin D and ASD. In this study the 

investigators sought to rigorously assess the effects of vitamin 

D3 supplementation in ASD. Vitamin D supplementation 

potentially represents a low-cost, low-risk method as an adjunct 

therapy to treat autism. 

Research Aims 

The investigators hypothesized that vitamin D supplementation 

would reduce autism symptoms and increase functionality. 

Therefore, vitamin D may be associated with reduced costs and 

multiple autism- and non-autism benefits, for example improved 

bone health.

For this trial 42 children with ASD were recruited and were 

randomized to either 2,000IU vitamin D3 daily or placebo for 20 

weeks. Over the course of the study, 4 children dropped out but 

the other 38 children completed all measures at the start and 

end of the study. 

Key Findings of the Research
Vitamin D supplementation was well tolerated but did not lead 

to any benefit regarding the treatment of Autism.   The results 

did not support supplementary Vitamin D for children with 

ASD.  Considering preliminary interventional studies of eight 

to sixteen weeks as well as the extent of Vitamin D deficiency 

in ASD and the low cost and high benefit to risk raio of Vitamin 

D supplementation, larger and preferably longer trials, perhaps 

focusing on primary prevention and/or younger children as 

well as relevant mechanisms and optimal dose/duration of 

supplementation / 25(OH)D levels with ASD are warranted.

Impact on Paediatric Health
This research has ensured that parents are informed when there 

is no additional benefit to supplementing their child with vitamin 

D other than replacing this vitamin when baseline levels are low. 

In conjunction, these children should be screened for Vitamin D 

deficiency as this is not done routinely. The work was presented 

at the Vitamin D Congress 2017 .This work has just been 

published in  Archives of Disease in Childhood 2017.

Dr David Coghlan
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Project 1: Cystic Fibrosis Respiratory 

Infections (2011)   
Investigators: Dr Julie Renwick, Microbiology, Prof Philip 

Murphy, Consultant in Clinical Microbiology. 

Funding Allocated: €40,714

Background 

Cystic fibrosis (CF) is a genetically inherited disease which 

causes premature death most commonly due to respiratory 

failure. Microbial colonisation of the airways is present in infants 

with CF soon after diagnosis, even by newborn screening, and 

remains present despite treatment. CF airway infections were 

once thought to be caused by single microorganisms (bugs) 

however with the advancement of DNA based methods in 

recent years it is now know they are caused by diverse and 

complex communities of microorganisms or “microbiomes”. 

The extent or diversity of these microbial communities, how 

they develop in the first years of life and their significance in CF 

disease progression is still largely unknown. 

By the age of 6 most children with CF have already experienced 

a decline in lung function and have been colonised by numerous 

microbes. Clinicians in this field believe that by age 6 a child’s 

disease pathway has already been determined. 

Currently it cannot be predicted which CF patients will do better 

and which will do worse into adulthood. Early intervention or 

prediction is the key to delaying declines in lung function and 

preventing airway damage. 

One of the major strengths of the hospital is the Department of 

Respiratory Paediatrics which has approximately one hundred 

and twenty young patients with Cystic Fibrosis and in excess of 

one thousand children with asthma.

The Lead Consultant in this Department is Dr Peter Greally.

Research Aims
This pilot project aimed to monitor bacterial communities 

in the CF airway by employing a highly sensitive 16S rRNA 

gene microarray capable of detecting up to 50,000 bacterial 

taxa in one assay. The researchers applied this technique to 

Bronchoalveolar Lavage (BAL) samples taken directly from the 

lower airway of infants and young children with CF on an annual 

basis. Inflammatory markers in the BAL samples, along with 

clinical information was recorded and linked to microbiological 

findings. 

Key Findings of the Research
The results from this project acted as preliminary data to apply 

for larger joint funding between the NCH Foundation and the 

National Children’s Research Centre (NCRC).   The investigators 

applied for this funding in 2011 and the funding was awarded in 

2012. 

This project provides the ability to fully characterise the 

airway microbiome in children with CF by determining how it 

develops from birth to age 6 and how it contributes to disease 

progression. 

The research group has now developed a suite of molecular 

assays they can perform in-house. This has resulted in a number 

of smaller projects in which the research team has aided the 

diagnostic laboratories in the identification of microorganisms 

from patient samples. 

Cystic Fibrosis

Cystic fibrosis (CF) is a genetically inherited disease which causes premature death most commonly due to respiratory 

failure.  Ireland has one of the highest prevalence rates of CF, 1 in 19 Irish people are carriers of the disease.  Despite 

advances in antibiotic therapies the average age of death of a person with CF in Ireland is only 25.2 years.  CF disease causes 

a thick mucus build-up in the airways which provides the perfect environment for microbes to colonise.  The microbes cause 

infection and inflammation which ultimately results in lung tissue damage, reduced lung function and eventually respiratory 

failure.

Dr Julie Renwick
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Large studies such as this project are paving the way for future 

developments and progression in the field of clinical diagnostics 

in chronic airway infections. Results from this work have already 

begun to change practice in the National Children’s Hospital and 

the future results will continue to shape the future of diagnostics 

in the field. As diagnosis of infection improves so too will 

therapeutic options and this will directly affect patient care in the 

future.  

In addition, discovery of a diverse microbial community in 

the lower CF airway has changed clinical perspective and 

understanding of CF airway infections. The results of this pilot 

project have changed how clinicians involved in the project view 

airway infections. 

Project 2: Polymicrobial Communities in 
the Airways of Infants and Children with 
Cystic Fibrosis (2012)
Investigators: Dr Julie Renwick, Clinical Microbiology, Prof 

Philip Murphy, Consultant in Clinical Microbiology.

Funding Allocated: €129,100

Research Aims
The Airway Microbiome in CF (AIM CF) project aims to monitor 

the development of the microbial community in the lower 

airways of children with CF in the initial years of life. Through 

AIM, CFs parent project entitled ‘Study of Host Immunity 

and Early Lung Disease in Cystic Fibrosis’ (SHIELD CF), the 

researchers are monitoring the microbial communities in 

the airways of over 100 children attending three paediatric 

CF centres in Ireland. AIM CF seeks to fully characterise the 

airway microbiome in children with CF by determining how it 

develops from birth to age 6, comparing it to the microbiome in 

the healthy airway and determining its involvement in disease 

progression. 

The investigators are employing cutting-edge next generation 

sequencing technologies to accurately detect the large variety of 

bacteria present and relate changes or shifts in these microbial 

community profiles to clinical outcomes.  

Key Findings of the Research
The investigators have developed collaborations with top 

sequencing and bioinformatics experts in Teagasc. To date, they 

have discovered that the lower CF airway microbial community 

is disrupted in early life and that each individual child with CF 

has a unique airway microbial community. This work has been 

published in PLoS ONE and has been presented at National and 

International conferences. 

The research team have identified key bacteria that are 

significantly more abundant in the airways of children with CF 

and have begun to uncover how these bacteria may be behaving 

in the CF airway. They have now collected and sequenced over 

380 lower airway samples from 106 children with CF and 65 

healthy children. 

Impact on Paediatric Health
The results of this research have been ground breaking and 

have resulted in a paradigm shift in how airway infections are 

viewed and treated. This will directly impact diagnosis and 

treatment of airway infections in children with CF in the future.

Clinicians no longer understand airway infections as being 

caused by single organisms, and furthermore, results from 

this research may uncover microbial signatures in the lower 

airway that could predict disease progression from birth. This 

would be of immense value to clinicians, providing them with 

knowledge of vulnerable populations at risk of poorer prognosis. 

These patients could be followed more closely by attending 

more regular clinics and perhaps being given more rigorous 

prophylactic treatments. Of most benefit to patients would be 

early entrance and priority for lung transplant programmes. This 

will ultimately impact on patient quality and longevity of life. 

Further funding and support will allow the investigators to 

predict how these microbial communities will behave and 

even allow them to pre-empt exacerbations. Predicting 

patient outcomes and being able to identify more vulnerable 

populations will allow us to begin designing early interventions 

for improving quality and longevity of life for people with CF.
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Project 3: Polymicrobial Infections: 
Implications for Cystic Fibrosis Airway 
Disease (2014)
Investigators: Dr Siobhán McClean, Clinical Microbiology 

and Dr Peter Greally, Paediatric Consultant, in collaboration with 

Dr Julie Renwick, Clinical Microbiology.

Funding Allocated: €34,650

 

Background 

Airway disease in cystic fibrosis (CF) is characterised by a 

continuous cycle of infection and inflammation. Pseudomonas 

aeruginosa (PA) and Aspergillus fumigatus (AF) are the most 

common bacterial and fungal infections in people with CF. Both 

can cause persistent infections and can impact on the quality of 

life of people with CF.  Very little is known about what happens 

when patients are colonised with both infections simultaneously. 

This project was concerned with co-infection of both PA and AF 

in people with CF.

Research Aims 

This research aimed to understand the prevalence of PA and AF 

co-infection.  Comparisons were made between the ability of 

traditional culture methods with more recent molecular methods 

to detect both pathogens in the sputum of children with CF. 

Molecular detection methods were superior, as ttraditional 

culture methods were unable to detect a substantial portion 

of the AF positive samples that were positive by molecular 

methods. Both methods were comparable for detecting PA. 

Overall, it is most likely that the true incidence of AF and PA in 

children with CF is underestimated by current culture-based 

detection methods.  

Key Findings of the Research
The investigators subsequently scrutinised the CF National 

Registry and determined that patients with AF and PA co-

infections (whether intermittent or persistent) showed 

comparable loss in lung function relative to patients with chronic 

PA infection. In order to examine the impact of co-infection the 

investigators examined the virulence of AF and PA co-infections, 

in vivo, using an insect infection model.  The research team 

showed that co-infections with both AF and PA negatively 

affected the survival of the larvae more than PA alone, indicating 

that interactions between AF and PA could contribute to 

increased pathogenicity.  Moreover, co-infections with both 

pathogens resulted in a reduced inflammatory response in CF 

lung cells. This reduced inflammatory response may facilitate 

chronic co-colonisation the host, ultimately having detrimental 

effects on a CF patient’s health status.  

The investigators also showed that secretions produced by AF 

can inhibit PA biofilm growth. The isolation and characterisation 

of this anti-pseudomonal and anti-biofilm agent produced by AF 

may lead to a potential treatment of PA infection and is the focus 

of future work. New therapeutic avenues for treatment of PA 

infections in CF are urgently needed and early eradication is vital 

to prevent the establishment of chronic infection.

As a result of this research, an improved method for detecting 

AF is currently being piloted in the clinical Microbiology labs in 

Tallaght hospital. 

Impact on Paediatric Health
This research has identified better detection methods for A. 

fumigatus and P. aeruginosa from CF sputum samples. This 

could lead to earlier detection of these pathogens in the airways 

of children with CF and lead to earlier therapeutic interventions. 

Early eradication of these pathogens may have positive effects 

on lung function and the overall health of patients with CF. 

The investigators now have a better understanding of the 

impact of these infections when they occur simultaneously 

in people with CF.  It is now know that when they co-infect, 

these pathogens have increased virulence which could impact 

their treatment.  These pathogens caused a reduced immune 

response when co-infecting which this could explain why they 

are able to chronically co-colonise the host airways. 

New therapeutic avenues for treatment of P. aeruginosa 

infections in CF are urgently needed. The investigators have 

shown that A. fumigatus secretes an agent that inhibits P. 

aeruginosa biofilms. This agent could be a potential therapeutic 

against P. aeruginosa biofilms. 

Dr Siobhan McClean
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Project 4: Determining the Genome 
Sequence of the Cystic Fibrosis Pathogen 
Pandoraea Pulmonicola Microbial 
Diversity in Cystic Fibrosis Patients 
(2014)
Investigator: Dr Jonathan Collins, Clinical Microbiology

Funding Allocated: €10,050

Background
Cystic Fibrosis is a genetic condition that redisposes the 

patients’ lungs to continued attack by bacteria. Many of these 

bacteria are resistant to antibiotics but knowledge of them is still 

poorly defined. One bacteria of interest is Pandoraea, which are 

resistant to virtually all antibiotics, spread from patient to patient 

and causing rapid deterioration of the lung. How these bacteria 

are resistant and what mechanisms they use to invade and cause 

infection is unknown. 

Research Aims
Two key aspects of infection that broadly threaten the global 

population is emerging drug resistance and aggressive strains 

that have the capacity to ‘hop’ or transmit from one individual to 

the next. 

In this research one of the key battle grounds against these 

agents is in preventing them from infecting children with CF. 

These children are born with clear lungs but soon develop life 

limiting infections. Understanding the bacteria, how it develops 

and captures resistance, evades the body’s defences and 

transmits to others is vital in order to develop new drugs and 

measures to protect patients. 

The genomes DNA contains the blueprint for all of these 

features and by revealing the sequence of this blueprint the 

investigators can view the basis of their resistance and modes by 

which they invade and move from patient to patient. This work 

seeks primarily to be preventative by focusing on the aspects 

of infection and transmission that may lead to initial and then 

chronic infection. 

This project undertook to uncover the DNA sequence or 

blueprint of these bacteria by using advanced Next generation 

genome sequencing technology. 

Using detailed computer analysis of millions of sequences, the 

investigators uncovered bacteria with a unique array of proteins 

that confer resistance and a vast arsenal of drug pumps that 

forcibly remove antibiotics from the cell. Also identified were 

unique “pathogenicity Island”, which are groups of gene that 

assist with the microbes’ survival and capacity in invade and 

infect human cells. 

By understanding these mechanisms the potential then exists to 

design new drug, to develop new protocols to control infection 

and limit the capacity of these bacteria to cause early infection in 

children

Key Findings of the Research
This research revealed the genes, and pathways that the 

CF pathogen Pandoraea uses in its fight to infect, survive 

and thrive in the CF patient. The use of this vast database of 

information will have long term benefit and implications for the 

understanding and development of novel vaccines and agents to 

combat resistance to antibiotics. 

This research also offers a clear picture of the methods used 

by the bacteria to cause infection and resist antibiotics. This 

technology also allowed the investigators to go one step further 

by comparing other strains of Pandoraea to identify if and how 

they spread between patients. 

The use of this genome technology means it can answer 

questions related to any infectious agent. Therefore, it has the 

capacity to be universal in its usefulness. 

Impact on Paediatric Health
Fundamentally children with CF that contract certain bacteria 

find themselves clinically and socially isolated for fear of 

spreading the infection. This can have a profound impact 

on their psychological wellbeing. Research that leads to 

Dr Jonathan Collins
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rapid identification, monitoring and potentially eradication is 

paramount. This work has led to discoveries in each of these 

areas with the scope for further investigation.      

This project sought to acquire information on a bacteria initially 

identified in the Irish paediatric population, of which, very little 

was known. 

This research has also had a more immediate and direct impact 

on paediatric health. The use of the sequence information 

has led to a number of diagnostic tests to aid in the rapid 

identification of these bacteria directly from patients’ samples. 

A key feature of this research has been the continued 

development of the Genome Database at the National 

Children’s Hospital. 

This collection of genomes allows the investigators to, rapidly 

and with unparalleled accuracy, identify and monitor the spread 

of bacteria among patients. Specifically the investigators have 

been able to chart the spread to highly dangerous pathogens 

and identify key factors that cause outbreaks. The investigators 

are currently, through funding received from the NCH, able 

to initiate work on emerging bacteria such as Mycobacterium 

abscessus, a relative of TB. Very little is known about these 

bacteria and with its increased prevalence in paediatric patients, 

it is of critical value as a target for research. 

The investigators used a vast array of DNA based diagnostic 

tests in the CF laboratory, Tallaght Hospital. However due to the 

lack of information on this new emerging bacteria, tests cannot 

identify these species fully. With the use of the DNA Database 

being developed, the investigators, can definitively identify 

these bacteria and, more importantly, track them to determine 

if they have the capacity to transmit between patients. This 

research shows how genome analysis can lead to both long term 

potential and short term benefit for children’s health.     

The use of genome sequencing as part of a diagnostic option 

will revolutionise understanding of infection and the spread 

of disease. It has the capacity to give an unprecedented 

understanding of the genes and mechanisms that control and 

direct infection. 

Genome sequencing also allows the investigators to view in 

minute detail the movement of transmissible strains in any given 

population. The benefits of producing a database of genomes 

will allow for rapid and extremely accurate identification and 

monitoring of potentially life threatening infections.   

Research in the area of bacterial infection has brought with it the 

development of significant expertise in DNA based diagnostics. 

“At present, we are the only laboratory in Ireland that has the 

capacity to identify key CF pathogens through our ongoing 

innovations in DNA analysis. Our team have been at the 

forefront of identifying novel and emerging pathogens in CF and 

non-CF patients for many years. Our laboratory was the first to 

identify Pandoraea infection in our CF population and the first to 

confirm both their pathogenic potential and capability to transfer 

for patient to patient. The use of genome sequencing as part of 

this project has provided extraordinary insight into the routes of 

transmission and factors that contribute to infection. Moreover 

the project has allowed us to establish a Genome based platform 

to investigate an array of infectious agents at an unprecedented 

level of detail and accuracy. This advancement has meant that 

we are now perfectly placed at a key point in the evolution of 

our diagnostic and research service”

Dr Jonathan Collins, Research Scientist, Department of 

Medical Microbiology, Tallaght Hospital.
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Project 5: Controlled Trial of Dietary 
Nitrate in Paediatric Cystic fibrosis 
(2014)
Investigator: Dr Basil Elnazir, Consultant Paediatrician and Dr 

Conor Kerley, Nutrition and Dietetics.

Funding Allocated: €9,720

Background 

Cystic fibrosis (CF) is caused by a point mutation in the gene 

for the protein cystic fibrosis transmembrane conductance 

regulator (CFTR). CF is the most common lethal genetic disorder 

that affects the lungs, pancreas, liver, and intestine and is 

characterised by abnormal transport of chloride and sodium 

across an epithelium, leading to thick, viscous secretions. CF is 

associated with airway obstruction, decreased airflow, frequent 

viral and bacterial infection due to heavily colonized airways, 

and decreased ciliary motility. 

Dietary nitrate is water soluble and rapidly absorbed in the 

stomach and small intestine. Nitric oxide (NO) that is produced 

in the epithelial cells, similar to inhaled NO, may not reach the 

important elements in the bronchi which regulate Broncho 

motor tone, and this could be due to the known very short 

biological half-life of NO. Orally administered dietary nitrate 

could potentially reach these areas and thereby relax airway 

smooth muscle cells resulting in improved pulmonary function. 

Dietary nitrate potentially represents a low-cost, low-risk 

method to increase airway nitric oxide and potentially result 

in numerous benefits to those with CF, for example decreased 

microbial activity and infection rate. 

Research Aims 

The investigators tested the hypothesis that dietary nitrate 

will acutely increase exhaled NO in children with CF. They 

hypothesised that this increase in exhaled NO will accompany 

increases in plasma metabolites of NO (nitrate/nitrite) and they  

assessed the effect, if any, on pulmonary function.

The investigators hypothesise that dietary nitrate 

supplementation will increase exhaled nitric oxide in conjunction 

with plasma metabolites of nitric oxide (nitrate and nitrite). 

Considering the prevalence and burden of CF in Ireland, simple 

yet cost-effective strategies are urgently required to attenuate 

the multiple effects of CF. Convenient, lifestyle strategies (e.g. 

consumption of foods rich in dietary nitrate) empower the 

patient, and may prove to be simple yet effective strategies.

Key Findings of the Research
 This research is currently in progress.

Dr Basil Elnazir
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Neurodevelopment 

Project 1: Childhood Assessment 
of Multiple Organ Dysfunction Post 
Neonatal Encephalopathy (CHAMPION 
STUDY) (2015)

Investigators: Dr Zunera Zareen, Paediatric Neurodisability, 

Dr Denise McDonald, Developmental Paediatrician, Dr Deirdre 

Sweetman, Neonatologist, Prof Eleanor Molloy, Consultant 

Neonatologist and Professor of Paediatrics.

Funding  Allocated :  €108,828

Neonatal brain injury is an important cause of neonatal death 

and disability such as cerebral palsy. Perinatal global hypoxia-

ischaemia is associated with neonatal encephalopathy and can 

result in brain injury in both term and preterm infants. Cerebral 

palsy (CP) has an incidence of 13.5% infants who had Neonatal 

Encephalopathy (NE). There are many heterogeneous causes of 

CP but NE is the predominant precursor. Cardiac, renal, hepatic 

and haematological dysfunction are well described. In addition, 

persistent inflammation has been associated with neonatal brain 

injury and has been poorly characterised in later childhood. 

Therefore, multi-organ as well as neurodevelopmental follow 

up studies are required to ensure complete resolution and 

avoid complications in later childhood or adulthood. Although 

neonates with NE have evidence of multi-organ failure this 

may appear to normalise, and follow up of cardiac, renal, 

haematological systems is not routine.

Aims of the Research
The researchers hypothesise that early multi-organ dysfunction 

in neonates with encephalopathy may persist in later childhood. 

They aim to: 

•  Evaluate the presence and /or of multi-organ 

dysfunction in children with brain injury, 

•  Measure the impact of multi-organ dysfunction on 

quality of life and developmental progress in children,

•  Examine innate immune function in children with brain 

injury compared to controls.

Key Findings of the Research
Following scientific and ethical approval from the institutions 

accommodating this project, a total of 147 patients have been 

recruited to date.

 

The investigators plan to recruit few more patients and continue 

with the assessment of multi organ dysfunction. Multi-organ 

dysfunction (MOD) in neonates with NE is not quantified 

beyond the new-born period. The investigators assessed MOD 

and found the following in children with NE: increased incidence 

of neuro-developmental, neuropsychiatry, gastro-intestinal and 

sleep problems when compared to normal children. Long term 

follow-up and multi-organ assessment is required to prevent 

further complications in later childhood.  

 

MOD scoring system is developed and undergoing valuation 

for new-borns with NE. The investigators plan to develop 

a childhood MOD scoring system and correlate neonatal 

outcomes with long term organ function. The investigators 

carried out detailed assessment and examination of renal, 

cardiac, haematological, hepatic and immune system focussing 

on various long-term issues associated with each organ 

dysfunction and suggested parameters and novel biomarkers 

for monitoring MOD. Based on this data, the childhood MOD 

scoring system will be developed which will help clinicians to 

monitor MOD.

The CHAMPION study has also demonstrated abnormal 

immune responses in children at school-age following neonatal 

encephalopathy showing that the dysfunction in immunity seen 

in newborns with NE persists into childhood. Inflammasome 

and hypoxia inducible factor-1α (HIF1α) pathways are 

important mediators of inflammation and brain injury. This 

study demonstrated an increase in HIF1α, within the CP group 

when compared with the controls upon treatment with LPS 

which decreased by melatonin. Understanding the immune 

response in these children with NE and CP and exploring 

systemic inflammation holds promise for future development of 

immunomodulatory adjunctive therapies.

Dr Zunera Zareen
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Impact on Paediatric Health
Therapeutic hypothermia (TH) is the only treatment available 

for infants with Neonatal encephalopathy, but morbidity 

and mortality rates remain high. There is an urgent need for 

adjunctive therapies. Targeting specific immune pathways may 

be a therapeutic option in persistent inflammation in children 

with brain injury. The CHAMPION study demonstrated that 

melatonin can modulate these responses and may have 

beneficial effects.

Predictions about long term outcomes following NE are 

improving both qualitatively and quantitatively. For a better 

insight into multi organ dysfunction and for improved prediction 

of long term outcome, monitoring should include novel 

biomarkers and new diagnostic tools. The development of 

MOD scoring system will also guide clinicians towards advanced 

clinical planning and follow up for NE and CP throughout 

childhood. 
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Allergy

Penicillin

Project: Feasibility Study for 
Investigation of Suspected Penicillin 
Allergy in Low Risk Children (2012)
Investigator: Dr David Coghlan, Paediatric Consultant

Funding Allocated €49,500

Background
Penicillin antibiotics are the most widely prescribed paediatric 

medication worldwide and the most commonly reported 

medication allergy. However, true penicillin allergy is rarely 

confirmed and studies indicate 90% of people who claim allergy 

can actually tolerate penicillin. 

An oral penicillin challenge is considered the gold standard 

in assessing children with suspected allergy but is seldom 

performed due to lack of appropriately trained staff and 

insufficient facilities. 

The investigator introduced a standardised nurse-led protocol 

to evaluate children with suspected penicillin allergy fulfilling 

low risk criteria. This standardised protocol appears to be safe 

for use and efficient in the evaluation of low risk children with 

suspected penicillin allergy.

Research Aims
•  To validate a standardised protocol for the evaluation of 

children with suspected penicillin allergy fulfilling low 

risk criteria at the National Children’s Hospital.

•  To assess the safety and efficacy of the protocol in 

diagnosis and management of children with suspected 

penicillin allergy.

• To implement the protocol locally.

Key Findings of the Research
In this study a total of 40 children participated, including 22 

girls and 18 boys. There were 36 (95%) negative challenges 

completed, allowing these children to be safely prescribed oral 

penicillin in the future. There were 2 (5%) positive challenges 

developing similar signs to their initial reaction.

Impact on Paediatric Health

Many people believe they have penicillin allergy because of 

an episode of rash as a child when they were on a course of 

penicillin. The majority of these rashes are caused by the virus 

itself infecting the child. Because the rash occurs during a 

penicillin course an assumption is made that the rash was due to 

the drug. 

Diagnosis of suspected Penicillin Allergy and prescribing of non-

beta-lactam antibiotics can lead to the following: more expense, 

less effectiveness, lore toxicity, increased risk of antibiotic 

resistance and ultimately delayed treatment. As a result of 

this study the investigators can show that the majority of such 

people do not have true penicillin allergy and are safe to have 

oral penicillin in the future when required. 

This protocol is now used on a weekly basis for children with a 

presumed diagnosis of penicillin allergy. A shortened protocol 

has also proved useful for very low risk children. The protocol 

appears to be safe for use and efficient in the diagnosis and 

management of low risk children with suspected penicillin 

allergy. Implementation of the protocol locally and dissemination 

to other centres will happen over time. Ultimately it is hoped 

that penicillin will be administered to low risk children in the out-

patient department setting in the future.

Continued funding will enable researchers to disseminate this 

protocol to all Irish paediatric centres and make it a standard of 

care. Further research might explore using this protocol on a 

more ambulatory basis negating the need for day admission.
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Asthma

Project: Trial of Vitamin D 
Supplementation on Clinical and 
Subjective Symptoms of Paediatric 
Asthma (2014)
Investigators: Dr Basil Elnazir, Consultant Paediatrician and 

Dr Conor Kerley, Department of Nutrition and Dietetics

Total Funding Allocated €7,300

Background
Asthma represents a major public health problem, affecting 

approximately 300 million people worldwide and 470,000 

people in Ireland. Indeed, Ireland has the fourth highest 

prevalence of asthma in the world. Specific to the age group 

of this study, 18.9% of Irish 13 -15 year olds have an asthma 

diagnosis, with almost 40% of 13-15 year olds reporting 

experiencing wheezing.

The prevalence of asthma as well as its associated morbidity 

and mortality place a considerable burden, on an individual, 

family, and societal level, in terms of decreased productivity, 

poor quality of life, and medical expenses. Indeed, due to a 

combination of hospital admission, A&E and GP visits, and 

medical prescriptions, asthma care cost the Health Service 

Executive €463 in 2003. 

Fortunately with the introduction of specific medicines in the 

last 30 years, asthma is no longer a major cause of mortality. 

Nevertheless, one person per week dies from asthma in Ireland. 

This mortality rate has been consistent over the past decade, 

making asthma mortality in Ireland a serious problem.

Despite advances in therapeutic options and management, 

more than three quarters of asthmatic patients are sub optimally 

controlled, and this has been documented in Irish asthmatics 

medication requirements. Indeed, there are approximately 

2,115 hospital admissions and visits of Irish children with asthma 

annually.

The investigators reviewed numerous existing human studies 

and potential mechanisms whereby vitamin D may influence 

asthmatic disease. Associations between vitamin D and both 

asthma/allergy appear stronger in children than adults, with 

some research studies even suggesting that childhood asthma 

may be caused by vitamin D deficiency (VDD). An alternative 

hypothesis suggests that increased vitamin D status is associated 

with increased asthma/allergy incidence and severity, potentially 

increasing asthma risk and severity. 

Indeed, several observational studies suggest that vitamin 

D supplementation in neonates may increase the risk of 

developing allergic disease. Several recent randomised trials 

of vitamin D supplementation in paediatric asthma have 

demonstrated inconsistent results, with some demonstrating 

benefit, but others showing no beneficial effect. A recent meta-

analyses of vitamin D supplementation in children with asthma 

concluded that the available very low to low quality evidence 

does not confirm or rule out beneficial effects of vitamin D 

supplementation in children with asthma.

In light of this, the investigators wanted to assess the effects of 

vitamin D3 supplementation on subjective asthma symptoms, 

lung function, and biomarkers of inflammation/allergy in 

Caucasian children with uncontrolled asthma. 

Research Aims
To date, there have been only small, vitamin D intervention 

studies in paediatric asthma. Although interventional trials 

suggest a benefit of vitamin D repletion, they are limited by 

small sample sizes, short duration and potentially inadequate 

vitamin D dose, highlighting the need for adequately powered 

trials utilising adequate vitamin D dosing. 

To build on existing evidence, the investigators conducted a 

randomised, double-blind, placebo controlled trial of vitamin 

D3 supplements for paediatric asthma at the National Children’s 

Hospital. Baseline results demonstrate - for the first time in 

Ireland - suggest a positive correlation between vitamin D 

status and pulmonary function. The investigators have stored 

blood samples which will be used to assess relevant genetic, 

inflammatory and immune markers to provide mechanistic clues 

as to how vitamin D is important for asthma. This would make 

the trial - 100% conducted and funded by the NCH - the most 

comprehensive and detailed trial of vitamin D in paediatric 

asthma to date.

For this trial the investigators recruited 51 children with asthma 

who were randomised to either 2,000IU vitamin D3 daily or 

placebo for 15 weeks. Over the course of the study, 12 children 

dropped out but the other 39 children completed all measures at 

the start and end of the study. 

Key Findings of the Research
Vitamin D supplementation was well tolerated but did not lead 

to any benefit regarding the treatment of asthma.19



Research Projects Currently 

Being Funded
The NCH Foundation is committed to prioritising paediatric 

research in supporting the work of the National Children’s 

Hospital. The Foundation has adopted a strategic approach to 

research in the coming years, which has required considering 

the overall future direction, activities and projects of the NCH in 

light of the changing environment for paediatric services along 

with current landscape within the hospital, existing resources 

and the health needs of the wider community.  Below are a 

selection of research projects that are in progress and will be 

funded by the NCH Foundation in 2017 and beyond.

Cystic Fibrosis

Project 1: Isolation and Characterisation 
of an Anti-Pseudomonal and Anti-
Biofilm Agent Produced by Aspergillus 
Fumigatus: A Potential Therapy 
Investigators: Dr Peter Greally, Consultant Paediatrician, 

National Children’s Hospital, Tallaght, Dr Siobhan McClean, 

Clinical Microbiology, Dr Julie Renwick, Clinical Microbiology, 

Prof Sean Doyle, Consultant in Clinical Microbiology.

Funding Allocated: €50,727

Background 
This project seeks to examine secondary metabolite production 

in cultures of the fungus, Aspergillus fumigatus, when grown 

in co-culture with the CF bacterial pathogen, Pseudomonas 

aeruginosa (PA). Pseudomonas aeruginosa (Pa) is a major 

pathogen in cystic fibrosis and other common medical 

conditions. Conventional antibiotics are ineffective against 

Pa and even newer ones are becoming less effective. A major 

medical challenge is to develop novel agents that kill or inhibit 

Pa growth, especially after transition from planktonic to biofilm 

formation.

Research Aims
This research seeks to a novel approach to identifying a new 

antipseudomonal agents by exploring Pa inhibition observed in 

vivo by co-pathogen Aspergillus fumigatus.  The project will be 

mainly concerned with using analytical techniques to identify the 

antibacterial components of such fungal supernatents.

This project has potential to create much Intellectual Property 

(IP) rights, around the novel antibacterial compounds generated 

by the Aspergillus fumigatus organisms. There is an urgent need 

to identify novel antibiotics to eradicate and treat Pseudomonas 

infection, as well as other antimicrobial resistant bacteria, in our 

CF patients.

This CF field is in need of alternative avenues for managing 

airway infection. The results of this project aim to provide new 

knowledge on the area of CF microbiology.The investigators 

have potentially found a new anti-pseudomonal agent and they 

wish to purify it, identify it and explore its full potential as an 

anti-biofilm agent. It is hoped that this knowledge will inform 

the development of more efficient treatments of P. aeruginosa in 

children with CF and this will impact on the quality of life of CF 

patients and overall lifespan.

Project 2: Early Detection of 
Pseudomonas Aeruginosa Infection in 
Children with Cystic Fibrosis
Investigators: Dr Julie Renwick, Clinical Microbiology, Dr 

Peter Greally, Consultant Paediatrician, Dr Susanna Frost, 

Funding Allocated: €44,914

This research project will establish, for the first time at the 

National Children’s Hospital, a DNA based technique for the 

rapid identification of known and emerging pathogens, in 

addition to assessing the microbial diversity in the lungs of 

CF patients. The RISA (ribosomal intergenic spacer analysis) 

technique based on an analysis of the variable intergenic 

spacer region between the 16S and 23S rRNA genes is a well-

established method of microbial identification. 

This project proposes a novel application of this technique 

as an innovative approach to early diagnosis of infection with 

pseudomonas aeruginosa in complex clinical samples, which will 

potentially facilitate early intervention and prevention of chronic 

infection with this problematic organism. 

The second aspect of the project involves using RISA to explore 

the microbiome composition at various stages of P. aeruginosa 

infection. This research will extend the previously published 

Dr Peter Greally
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findings that the presence of P. aeruginosa is associated with 

reduced microbiome diversity. Therefore the outputs will 

provide a greater insight into the impact of P. aeruginosa on 

other lung colonisers and establish if specific changes in the lung 

population could potentially be indicators of early P. aeruginosa 

colonisation. 

Research Aims
This research has the potential to have an immediate impact in 

terms of rapid diagnosis and early treatment of P. aeruginosa 

colonisation in CF patients but also has the capacity to detect 

emerging pathogens specific to the Irish CF community. The 

longer term potential of detecting changes in the microbiome 

as a signal of susceptibility if successful would be a highly 

significant development in CF microbiology. 

Project 3: Polymicrobial Infections for 
Cystic Fibrosis
Investigators: Dr. Peter Greally, Consultant Paediatrician 

and Dr Siobhan McClean, Clinical Microbiology.

Funding Allocated: €32,350

In instances of Cystic Fibrosis airway damage begins in early life 

and the course of infection and inflammation in early childhood 

can influence future prognosis. Until recently these infections 

were understood to be caused by single microorganisms. 

With advances in molecular diagnostic techniques, it is now 

understood that hundreds of micro -organisms now coexist in 

the CF lungs. 

Aspergillus fumigatus and Pseudomonas aeruginosa are the 

most common fungus and bacteria isolated from the CF airways. 

In the CF clinic in the National Children’s Hospital patients it 

was observed that having co-infections with A. fumigatus and 

P. aeruginosa result in poorer FEV1 scores (forced expiratory 

volume) compared to those colonised with either of those 

pathogens alone. 

Few studies have been conducted on the interactions between 

microorganisms found in the CF airways and no studies have 

examined the consequences the interactions may have in CF 

airways. With the recent discovery of complex communities of 

microorganisms existing in the CF airways, it is imperative that 

we begin to understand how significant CF pathogens interact in 

the airways and contribute to disease progression.

Research Aims
This research aims to investigate how A. fumigatus and P. 

aeruginosa interact in the CF airways thereby contributing to CF 

lung disease. Clinical isolates of both species will be collected 

from co-infected CF patients and examined for their ability to 

interact with each other in vitro and with CF airway cell lines.

Additionally this research will establish techniques which can 

be applied to investigate other co-infecting microbial species for 

their influence on chronic lung diseases and will impact how we 

treat airway infections in the future.

This project aims to provide new knowledge on a novel area of 

CF microbiology, polymicrobial infections, and their involvement 

in CF disease progression. It is hoped that this knowledge will 

inform the development of more efficient treatments for CF 

infection and this will impact on the quality of life of CF patients 

and overall life span.

Project 4: Evaluating the Role of 
Macrophage Migration Inhibitory Factor 
(MIF) in Accelerated Pseudomonas 
Aeruginosa Biofilm Formation in Children 
with Cystic Fibrosis.
Investigators: Prof Seamas Donnelly, Professor of Medicine, 

Head of Dept of Clinical Medicine, Dr Michelle Armstrong, 

Research Fellow in Respiratory Medicine. 

Funding Allocated: €24,296

Currently, there is an urgent unmet clinical need to develop 

novel anti-pseudomonal therapies in CF. This research assesses 

the role of the protein, Macrophage Migration Inhibitatory 

Factor (MIF), in the bacterium Pseudomonas Aeruginosa (P. 

aeruginosa) biofilm formation in children with CF. MIF is a key 

pro-inflammatory cytokine with unique tautomerase enzymatic 

activity. 

Prof Seamas Donnelly
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Research Aims 

The overarching aim of this research is to evaluate the effects 

of MIF in P. aeruginosa biofilm formation and bacterial survival 

during antibiotic treatment using clinical isolates from children 

with CF. 

The search for novel methods to deal with antibiotic resistance 

represents a global imperative and a significant challenge. This 

application builds on a highly novel and potentially ground 

breaking observation, namely that gram negative bacteria, and 

in particular, P. aeruginosa hijacks a specific function of a human 

protein, namely MIF’s enzymatic activity, to enhance biofilm 

formation and contribute to accelerated antibiotic resistance. 

This research hypothesises that early intervention in children 

with CF to address the emerging P. aeruginosa colonisation-bias 

may prove beneficial in slowing down disease progression in 

CF.  Hence, in this application the programme of work will assess 

the potential of an anti-MIF-tautomerase strategy as a candidate 

therapy in P. aeruginosa infection in children with CF.

Project 5: Susceptibility to Chronic P 
Aeruginosa in Cystic Fibrosis: Is early A. 
fumigatus exposure the key ?
Investigators: Dr. Peter Greally, Consultant Paediatrician.

Funding Allocated: €62,187

This project proposes to carry out a study to understand the 

factors that predispose some CF patients develop chronic P. 

aeruginosa colonisation that will allow the development of new 

therapeutic avenues for the early treatment of P. aeruginosa 

infections in CF. Currently it is unknown why some CF patients 

become chronically colonised with P. aeruginosa infections while 

others can clear the infection. 

Research Aims
To establish whether early exposure to A. fumigatus is a risk 

factor for future colonisation with P. aeruginosa.  The project 

aims to confirm that co-colonisation with A. fumigatus and P. 

aeruginosa results in poorer health outcomes for CF patients 

by performing a longitudinal retrospective analysis of the CFRI 

database.  It further aims to to determine if the interactions 

between P. aeruginosa and A. fumigatus result in changes in 

gene expression in P. aeruginosa and increased virulence. 

Neurodevelopment

Project 1: Bright Horizons Newborn 
Neurodevelopmental Follow-Up Program 
(2015)
Investigator: Dr John Kelleher, Consultant Neonatologist

Funding Allocated: €22,327

Research Aims
This research addresses key outcomes for two different groups 

of newborns regarding developmental outcomes, including 

motor, language and socialisation attainments. Electronic data on 

the neonatal course of the premature newborns is already stored 

by all maternity units within the Vermont Oxford database.

There is a paucity of information on later developmental 

outcomes of these children, including motor, language and 

socialisation attainments. The study, in collaboration, with the 

three Dublin maternity hospitals, aims to evaluate the outcomes 

of both groups of children using Baley 111 assessments at 24 

months corrected age. 

An additional outcome of the study includes an assessment of 

intelligence quotient (IQ) of a cohort of the infants at between 

5 and 6 years of age using the Wechsler Preschool and Primary 

Scale of Intelligence. An assessment of the health related quality 

of life of infants will be performed and the parents will be 

interviewed and serve as proxies for the child’s health related 

quality of life in helping to create and electronic register of 

children. 

Project 2: Impact of Stress on 
Brain Development in Children and 
Adolescents
Investigators: Dr Arun Bokde, Assistant Professor in Neuro-

imaging , Department of Psychiatry, Trinity College, Dublin  and 

Prof Eleanor Molloy, Consultant Neonatologist and Professor of 

Paediatrics

Funding Allocated:  €135, 837

Dr Arun Bokde 22
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The brain development process is a plastic process where 

complex interaction between genes and environment takes 

place leading to a range of different phenotypes. Brain plasticity 

is maximal in early life and stress can lead to profound effect on 

the brain’s development. Significant brain damage in early life is 

associated with poor emotional perception in young adults and 

associated with reduced brain resilience in later life. 

Much of the research to date with regards to stress has centred 

on children and adults, and focused on examining individual 

structures within the brain. This proposed research will focus 

on studying the effects of stress on adolescents’ brains with 

particular focus on the structural networks that are altered by 

stress. This proposed project will take place over 3 years.

Research Aims
The objective of the project is to investigate the effects on 

stress on neural development of grey matter and white matter 

of 14 year old children. The analysis will focus on the changes 

in structure of specific brain networks affected by stress and 

will use newly developed methods to investigate changes in a 

network and not within a single region. 

The data will use an existing European multi-centre study 

across 4 countries of circa 2,200 participants, with the Irish site 

including 220 participants. The study includes 100 children from 

the Tallaght catchment area. 

This project will provide results on how stress is capable of 

structurally altering certain regions of the brain which may 

lead to altered functional processing and the development of 

mental disorders. This project will add to the existing knowledge 

of the detrimental effects of stress, and provide the basis for 

future studies to be conducted with regards to adolescents in 

particular. 

The social impact of the proposed project is an improved 

understanding of stress. Depression is very high in Ireland as 

well as within the Tallaght catchment area. Teaching people 

strategies for coping with stress and increasing resilience would 

contribute significantly to this challenging problem. 

Project 3: Paediatric Outcomes and 
Serum Biomarker Panel in Acute 
Traumatic Brain Injury /Concussion 
(PROSPER)
Investigator: Prof Eleanor Molloy, Consultant Neonatologist 

and Professor of Paediatrics.

Funding Allocated: €126,752

Traumatic brain injury is one of the most common causes 

of neurological morbidity and includes concussion. Post 

concussion Syndrome (PCS) combines clinical, cognitive and 

behavioural symptoms and occurs in one in seven school 

children sustaining a TBI for three months or longer. At present 

there are no evidence-based clinical guidelines or accurate early 

tests to predict PCS in children.

Research Aims
This research aims to prospectively evaluate novel clinical and 

biochemical markers neurocognitive function at presentation 

in the Emergency department and at 6 weeks in children 

presenting with TBI. Specifically it seeks to explore the 

following:

•  To prospectively investigate serial neuroimaging and 

biomarkers to predict neurocognitive outcomes in 

Paediatric TBI/concussion. 

•  To retrospectively audit the management and 

outcomes of children with TBI/concussion presenting 

to Paediatric Emergency departments in Dublin. 

•  To evaluate staff and parental knowledge of the 

assessment and management of acute traumatic brain 

injury in children and create a suitable educational 

package suitable for staff and parents. 

To complement this project, the investigator will retrospectively 

review the records of children with TBI admitted to the Dublin 

EDs over a 2 year period to quantify the number of cases with 

moderate, mild and severe symptoms as well as PCS. Finally the 

group will provide an educational module on the management, 

assessment and follow-up of children with TBI. Paediatric 

Traumatic brain injury is increasingly recognised to have 

significant longer-term neuro cognitive effects. More than 90 

children are admitted annually following TBI to NCH and several 

fold greater numbers are assessed in the ED. However, there is 

no structured follow-up and management for children with TBI 

in Ireland or internationally. 

The investigators aim to quantify the extent of this population 

in Dublin’s emergency departments and examine novel serum 

and neuro-imaging biomarkers to predict those children 

at higher risk of long-term neurological injury and post-

concussive syndrome. Early identification of these children 

will allow rapid and early intervention by neurology and also 

neurodevelopmental psychology as well as detailed plans for 

returning to sport and regular activities. There are no evidence-

based international guidelines for the management of TBI in 

children, despite being the group at highest risk of long-term 

consequences. 24



Project 4: Down Syndrome, Inflammation 
and Clinical Outcomes (DISCO)
Investigators: Prof Eleanor Molloy, Consultant Neonatologist 

and Professor of Paediatrics.

Funding Allocated:  €105,063

Down syndrome is associated with increased incidences of 

infections in childhood and other inflammatory conditions such 

as rheumatoid arthritis and early onset of Alzheimers disease. 

Modulation of inflammatory signalling during infection may 

improve developmental outcomes. In addition children with DS 

may also have dysfunction of more than one origin including 

cardiac, respiratory and GI issues and this may impact on long-

term outcomes. 

The investigators hypothesise that altered inflammatory 

responses and increased incidences of infections may contribute 

to adverse neurodevelopmental outcomes.

Research Aims 
This research addresses the multitude of other medical 

problems that children with DS encounter.  In addition to their 

intrinsic cognitive problems, these children appear to suffer from 

subsequent brain injury after birth.  The authors of this research 

propose that altered inflammatory responses and increased 

incidence of infections are involved in the pathogenesis of brain 

injury.

Specifically, this research seeks to address the following:

•  Multi-organ outcomes: This research will evaluate 

detailed clinical multi-organ outcomes and correlate 

with detailed developmental outcomes including 

audiology, Bayley’s Developmental Scales (BSID 

111) and WIPPSI and explore the effects of organ 

dysfunction on outcome. 

•  Inflammatory response to infection and 

immunomodulation: this research will examine pro and 

anti-inflammatory cykotine responses and correlate 

with incidences of infection and developmental 

outcomes. It will evaluate inflammatory responses 

and host defences to pathogens, which are 

implicated in several inflammatory diseases such as 

inflammatory bowel disease, rheumatoid arthritis and 

atherosclerosis. 

Children with DS have a high risk if infection and 

neurodevelopmental issues. This research will improve the 

understanding of the systemic inflammatory responses in 

children with Down syndrome and the potential for newer 

adjunctive therapies. This project will be integrated into the new 

Down syndrome follow-up clinic in Tallaght. 

This project will work in parallel with the clinic for children 

with DS follow-up in Tallaght. In view of the strengths of 

neurodevelopmental follow-up in Tallaght, this clinic will add to 

this expertise with a dedicated preterm follow-up programme 

which does not currently formally exist in Ireland. The multi-

disciplinary expertise in Tallaght including psychology, SLT, 

dietetics, respiratory, endocrinology, surgery, orthopaedics, 

physiotherapy, gastroenterology, neurology and immunology 

will facilitate the care of infants with complex multi-organ 

disorders. 

This project will also be in parallel with the National Down 

Syndrome Registry, which is based in Tallaght Hospital and 

coordinated by Prof Eleanor Molloy, Prof Edna Roche and Fiona 

McGrane. 

Project 5: Neonatal Brain Injury: 
Understanding Systemic Inflammation 
and Immunomodulation (NEBULA study)
Investigator: Prof Eleanor Molloy, Consultant Neonatologist 

and Professor of Paediatrics.

Funding Allocated: €39, 741

This research proposal will explore a novel concept of the 

possible relation of brain injury and persisting inflammation (NE) 

to neurodevelopmental outcome.

This is an innovative research project that builds on this research 

group’s considerable experience in the area. There is significant 

interest in the role of melatonin to reduce neuro disability in 

hypoxic ischaemic encephalopathy (HIE) but a paucity of data 

as to how it could work. This novel work will examine circadian 

rhythm of infants after HIE. The circadian rhythm is the primary 

control mechanism for melatonin production, which itself 

modifies immune function and response.

Prof Eleanor Molloy
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Research Aims
This research will elucidate the mechanisms underlying the 

improvement on outcome seen with melatonin use in HIE 

allowing more targeted approaches to treatment and better 

understanding of the potential roles of this naturally –occurring 

immune modulator in children at risk of adverse outcome. It 

can help elucidate the mechanisms of action and effects of a 

potentially life-altering and improving therapy in infants at risk of 

death and sever disability. It links laboratory findings with clinical 

outcomes assessed in a robust fashion.

The area of neonatal brain injury is very topical as the 

only proven therapy is therapeutic hypothermia. Further 

understanding of the aetiology, impact of multi-organ 

dysfunction and inflammatory response in these infants will 

allow the development of a panel of biomarkers to correlate with 

clinical and MRI outcomes. 

There is little public awareness of the problems associated with 

NE and neonatal brain injury and this research intends to raise 

awareness of these issues. This project aims to improve and 

standardise quality of care to infants with NE and their families. 

This research will establish detailed guidelines for the optimal 

management of infants with NE and audit the outcomes 

including quality improvement for management of infants on 

therapeutic hypothermia therapy.

This project will work in parallel with the Neonatology follow-

up clinic commencing in Tallaght with Prof Molloy to continue 

the care of infants with neonatal encephalopathy born in the 

Coombe Infant’s and Infant’s University Hospital. 

This would be a unique service nationally to care for neonates 

following hypothermia therapy. The multi-disciplinary expertise 

in Tallaght including psychology, SLT, dietetics, respiratory, 

endocrinology, surgery, orthopaedics, physiotherapy, 

gastroenterology, neurology and immunology will facilitate the 

care of pre-term infants with complex multi-organ disorders.  

 

Project 6: Preterm Infection 
and Systemic Inflammation and 
Neurodevelopmental Outcome (PRISM)
Investigator: Prof Eleanor Molloy, Consultant Neonatologist 

and Professor of Paediatrics.

Funding Allocated: €39,741

This research is relevant to preterm neonatology, as both 

infection and inflammation cause major morbidity in this 

population. It is known that these have deleterious effects on 

outcomes, and it is also recognised that female infants do better 

that males when extremely preterm. This research examines 

several interesting issues: 

•   the feasibility of early identification of potential 

infection/ inflammation, 

•   how better to understand how the preterm infant 

responds to early infection with its inflammatory 

response and,

•  how previously described gender differences in 

responses may apply to preterm infants. 

This research is novel from a scientific perspective and 

potentially relevant to day-to-day clinical practice. The use 

of early identifiers of infection in this preterm population is 

potentially extremely useful. In addition, in vitro information on 

modification of the inflammatory process in the preterm infant 

has potential therapeutic application in the future, if successful. 

The vulnerability of the preterm infant to these process and the 

MODS resulting from inflammation makes this research very 

relevant from a clinical perspective.

Research Aims
The aim of the work is to break new ground by providing a 

detailed descriptive knowledge of immune development in 

relation to disease and give rise to new avenues for therapeutic 

development. This project will provide valuable insight and the 

link between clinical and translation outcomes is potentially 

extremely useful.  

Pre-term infants are at risk of long-term complications especially 

neurodevelopmental issues. There are >500 pre-term infants 

<32 weeks gestation born in Ireland per annum. This project 

will allow further understanding of the aetiology of preterm 

infection and systemic inflammation. The investigator aims to 

publish in paediatric and scientific journals, including Paediatric 

Research, Stroke and Journal of Immunology. The area of 

neonatal inflammation and neurodevelopmental outcome is very 

topical and there is the potential for new adjunctive therapies to 

improve long-term health outcomes. 

Further understanding of the aetiology and inflammatory 

response in these infants will allow the development of a panel 

of biomarkers to correlate with clinical and MRI outcomes. 

The research team will correlate neonatal outcomes with the 

assessment by our paediatric developmental psychologist and 

Bayley’s neurodevelopmental follow-up. The team also plan 

to explore the mechanisms relating to gender disparities in 
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outcomes of preterm infants. Ultimately they wish to modulate 

inflammatory signalling during sepsis which may improve 

survival in sepsis and prevent related complications. 

Project 7:  Development of the Irish 
National Register of Children with Down 
Syndrome
Investigator: Prof Edna Roche, Paediatric Diabetes & 

Endocrinology.

Funding Allocated: €88,094

This project proposes to undertake a 3 year feasibility pilot 

study to establish and consolidate the Irish National Register for 

Children with Down Syndrome.

Research Aims
The aim of the project is to consolidate and establish the 

national register for children with Down Syndrome.  This 

project has wide support nationally from both clinicians and 

families. Whilst it is believed that Ireland has the highest rate of 

Down Syndrome at birth, there are no reliable data regarding 

the number of babies born with Down Syndrome each year 

in Ireland, nor where they live. The aim of this project is to 

provide for the first time reliable data regarding the incidence, 

demographics, health issues and healthcare needs for children 

born with Down Syndrome in Ireland employing a robust 

prospective longitudinal methodology.  These data will inform 

healthcare planning to provide effective and efficient use of 

scarce healthcare resources for the care of children with Down 

Syndrome.  It will permit monitoring of changes in incidence and 

will provide denominator data to monitor disease frequency, 

healthcare outcomes and clinical audit for those with Down 

Syndrome.

Project 8: UNICORN study: Underlying 
mechanisms in Neonatal Immune 
metabolic dysregulation and brain injury
Investigator: Prof Eleanor Molloy, Consultant Neonatologist 

and Professor of Paediatrics.

Funding Allocated: €99,473

Neonatal brain injury has a multifactorial aetiology and causes 

significant neurological morbidity such as cerebral palsy.  

Therapeutic hypothermia (TH) is the only treatment available for 
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neonatal encephalopathy (NE) but morbidity and mortality rates 

remain high.  There is an urgent need for adjunctive therapies to 

improve neurodevelopmental outcomes.

This project proposes to investigate the underlying mechanisms 

in neonatal immune metabolic dysregulation and brain injury

Research Aims

NE is associated with abnormal persistent systemic inflammatory 

cell and metabolic function and may be amenable to 

immunomodulation.  The aim is to correlate these results with 

the degree of brain injury using a detailed MRI and ultimately 

with neurodevelopmental outcome.

Project 9: BRAIN: Brain injuries in 
neonates: MRI Networks
Investigator: Dr Arun Bokde, Assistant Professor in 

Neuroimaging, Dept of Psychaitry

Funding Allocated: €145,000

This project proposes to use brain imaging data to quantify 

the functional integrity of the neural networks in Neonatal 

encephalopathy infants and a group of healthy neonates.  It 

will also examine the relationship between the structural and 

functional integrity measures of the brain and their association 

with inflammatory markers and clinical phenotypes.  The 

research proposes to advance the understanding of the brain 

changes occurring due to NE and will be the first step in 

developing biomarkers for brain injury in this clinical population.

Research Aims
The function network integrity of the NE patients and control 

infants will be different.  This specific aim will use resting state 

fMRI to measure the RSN and using graph methods qualify the 

global structure of the brain.

Investigate the linear association between the functional 

connectome and inflammatory markets

28



Vaccines

Project 1: Identification of Novel Vaccine 
Antigens to Prevent VTEC Infection in 
Children
Investigators: Dr Susanna Frost, Clinical Microbiology and 

Dr Siobhan McClean, Clinical Microbiology.

Funding Allocated: €33,750  

VTEC (verotoxigenic E coli) can cause bloody diarrhoea. It is 

most frequently seen in young children and is relatively common 

in Ireland. Complications of the infection can include kidney 

failure and, in very rare cases, death. There is currently no 

vaccine available for this condition. We aim to study the bacteria 

and try to identify potential vaccine targets.

Research Aims
This research involves undertaking a review of cases over a 

5 year timeframe in an effort to identify key epidemiological 

factors that will enable further understanding of the illness. The 

research will also focus on all new cases in the next year. The 

researchers will seek request a sample of blood and permission 

to grow and study the bug itself from clinical specimens.

This research aims to study the bacteria itself and the blood of 

children who have recently incurred the infection in an effort to 

identify good vaccine options to prevent further children getting 

this infection. 

Project 2: Paediatric Immunology and 
Virology
Investigators: Prof. Eleanor Molloy, Dr. Nadeem Gadelsayed 

and Dr. Nigel Stevenson 

Funding Allocated: €50,000

This project proposes to investigate the immune evasion 

mechanisms of Respiratory Syncytial Virus (RSV) in paediatric 

patients attending the National Children’s Hospital Tallaght and 

look towards the development of novel curative therapeutics.

   

Research Aims
The project aims to investigate:-

•  The effect of RSV upon the IFN pathway (Stat1, Stat2, 

and IRF9 protein).

•  The effect of RSV upon anti -viral ISG (MxA, OAS, 

PKR) induction

•  The effect of RSV upon IFN  – induced inflammatory 

cytokine (CXCL10,CXCL8, TNF- @IL-6) induction

•  Capture a comprehensive diagnostic and clinical 

report of RSV infected children attending the National 

Children’s Hospital at Tallaght.
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Other Paediatric Research

Project 1: Developmental and stress 
system outcomes in infants born to 
women who were depressed during 
pregnancy: follow up at two years
Investigators: Prof. Veronica O’Keane, Consultant 

Psychiatrist.

Funding Allocated: €91,500  

This project proposes to carry out a research study based on the 

findings of a previous study to evaluate mother and infant at the 

24 month time in the longitudinal peri-natal depression research 

project.  This research is a continuation of a previous research 

study carried out by Professor O’Keane.

Research Aims
To evaluate mother and infant at the 24 month time point in 

the longitudinal perinatal depression research project in the 

following domains:

Child development using standardised questionnaires and 

structured observation analysis in the developmental laboratory, 

Department of Psychology in TCD.

Maternal mood state

Maternal and paternal / carer-baby interactions

HPA axis function using cortisol measurement from saliva

Epigonetic measures in the GR gene in mother and baby dyads

Project 2: Comprehensive and Effective 
Laboratory Test Reference Intervals for 
Irish Children: the CELTIC Ranges Project
Investigators: Dr. Gerard Boran, Consultant Chemical 

Pathologist, TCD Biochemistry Unit

Funding Allocated: €148,311

The project proposes to conduct the CELTIC ranges study to 

improve diagnostic accuracy by providing a comprehensive and 

harmonised set of locally-determined reference for commonly 

ordered tests using a combination of healthy Irish school 

children and hospital attenders, but will also reduce diagnostic 

risks and serve as an invaluable resource for the future of 

Paediatric laboratory medicine.

Research Aims
To deliver a comprehensive set of locally-determined reference 

intervals for commonly ordered tests.

This phase 1 project will be further developed through two 

further phases over the coming years.
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Research Funding Programme 
with the Health Research Board
In 2016 the NCH Foundation announced a research funding 

programme for paediatric research in collaboration with the 

Health Research Board. The programme provides €1 million 

from the NCH Foundation for three national paediatric research 

projects that will benefit patients of the National Children’s 

Hospital in Tallaght and those involved in the delivery of care to 

its patients.

The Health Research Board will manage the process to select 

the best research proposals. Proposals for paediatric research 

have been invited in clinical, population health and health 

services research.

Mairead O’Driscoll, HRB and Murrough McMahon, 

previous Chairman of the NCH Foundation.

Speaking at the funding announcement, Chairman Murrough 

McMahon stated:  “The National Children’s Hospital Foundation 

has invested in paediatric research over many years at Tallaght 

and we view that this investment in three national paediatric 

research projects will greatly enhance the body of knowledge 

on children’s illnesses, their care and cure in a real and practical 

way.

“With the imminent establishment of a new paediatric hospital 

on the site of St James Hospital, as well as two new Satellite 

centres at Tallaght and Blanchardstown, we hope that this 

investment will not only greatly benefit our own patients at the 

National Children’s Hospital in Tallaght but all sick children.”

“We are delighted to work in collaboration with the Health 

Research Board on this initiative as this alliance ensures that all 

elements of this paediatric funding programme are operated 

at the highest standards of international practice, and aside 

from the benefits it will bring to the patients and staff of the 

National Children’s Hospital Tallaght, it will hopefully help in the 

development of a national paediatric research culture.”

Mairead O’Driscoll, Director of Research Strategy and Funding 

at the HRB, further added:

“We are delighted to work in partnership with the NCHF to 

support paediatric research. As with all of our funding, our goal 

will be to ensure that we select the very best research proposals 

that will deliver the most benefit to patients”.

The three 2017 National Children’s Hospital 

Foundation successful projects are:-

Professor Brian McGuire of National University of 

Ireland, Galway.

Lending an ear: “iPeer2Peer” plus “Teens Taking Charge” Online 

Self-Management to empower children with Arthritis. The 

overall goal of this combined programme is to improve the 

quality of life of teenagers with arthritis in Ireland. 

Childhood arthritis is common and makes everyday activities 

difficult for young people. It is a chronic illness that can cause 

children to experience pain, fatigue and emotional upset. 

This makes it more difficult for children to see friends and do 

enjoyable activities. When children become teenagers they start 

making more choices about their health care. But most teens 

do not learn how to take care of their arthritis on their own or 

get the help they need to be able to do so. Most teenagers with 

arthritis have also never met another teen living with arthritis. 

This is where online programmes and peer mentoring can help. 

Canadian researchers developed “Teens Taking Charge (TTC) 

Managing Arthritis Online” and “iPeer2Peer” to help teens learn 

to make decisions about their health, meet and be inspired by 

other young people living with arthritis. Teens who have gone 

through the Teens Taking Charge and iPeer2Peer programmes 

showed improvements in their ability to take care of their health, 

their understanding of arthritis and they have less pain. The 

research team of the current proposal actively engaged Irish 

teenagers living with arthritis, their parents and health care 

providers, using individual and focus group interviews, which 

revealed their interest in both programmes. The proposed study 

will pilot test whether an integration of iPeer2Peer with an Irish 

version of Teens Taking Charge is something Irish teens will use 

and be helpful in teaching teenagers to take better care of their 

arthritis, (i.e., is it effective and feasible?). 
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Professor Eilish McAuliffe of University College 

Dublin.

A study into children’s unscheduled primary and emergency 

care in Ireland: decision making, trends, outcomes and parental 

perspectives (CUPID)

The Irish healthcare system is partly publicly funded by 

government spending and partly privately funded by out-

of-pocket payments and private health insurance. Universal 

healthcare coverage is a situation where all people who need 

health services receive them, without undue financial hardship, 

based on need, not income. In 2011 the government announced 

that universal healthcare coverage will be introduced to Ireland. 

In July 2015 GP visit cards that allow free GP visits were made 

available to all people under 6 years old and over 70 years old.

This project aims to describe the patterns of children’s visits 

to their GP and Emergency Departments and the factors that 

lead to these patterns. It will also describe the healthcare 

outcomes when children attend the Emergency Department. 

It will investigate if free GP visits have affected these patterns 

and what geographic areas or communities are worst affected. 

The project will also explore GPs’ decision making when they 

refer children to the Emergency Department and what factors 

and pressures affect this important decision. By talking to 

parents individually and in groups their viewpoints, preferences 

and stories will be collected and shared. The discussions with 

parents and GPs will help to explain the patterns that will be 

identified. The lessons learned from this research will be shared 

with policy makers to help them make decisions that improve 

healthcare for children in Ireland.

Professor Afif EL-Khuffash of the Royal College of 

Surgeons of Ireland

A longitudinal assessment of cardiac function of children with 

Down syndrome using novel echocardiography techniques.

Down syndrome is a condition where there is an extra 

chromosome 21. Babies with Down syndrome have well 

recognised features. Some babies with Down syndrome have 

an abnormal heart and need surgery to correct the defect. This 

study looks at the proportion of babies who have a normal heart 

structure. Those babies can have abnormal heart function over 

the first few days of life, particularly over the right side of the 

heart. This can happen because the blood vessels in the lungs 

fail to relax adequately after birth. This has not been studied 

before.  Research must be performed to evaluate heart function 

in these patients. This will improve understanding of these 

infant’s hearts in early life.  More knowledge, may in the future, 

improve ability to manage these patients and predict outcomes. 

Echocardiography is an ultrasound technique used to assess the 

function of heart muscles.  Newer echocardiographic methods 

can assess heart function in a more accurate way. The study 

will follow heart function in babies with Down syndrome over 

the first 2 years of age using these methods. The information 

learned we will improve ability to manage these babies and 

predict poor outcomes such as the need to prolonged oxygen 

and ventilation. 

PhD Fellowship Funding 
Programme
The Board of the National Children’s Hospital Foundation is 

committed to train and foster the development of the next 

generation of leaders in academic general paediatrics. As part 

of its overall strategy in this regard, the NCH Foundation is 

providing funding for three PhD Fellowships on the basis of 

open competition. 

The three successful applicants are pursuing PhD projects 

which translate research to real patient benefit with the focus on 

helping improve the lives of patients at the hospital in Tallaght 

and beyond. The outcome of the Fellowships may lead to 

further more sustainable research in this area as well as creating 

an environment for a partnership approach within the paediatric 

research community.

The following successful applicants have each been awarded a 

PhD Fellowship:

Ann Connolly, Advanced Registered Nurse 

Practitioner

Proposed PhD Project: The Health Care Journey 

Experienced by Adolescents and their families 

with Epilepsy in Ireland: Implications for future 

development of transitional healthcare services.

In light of the development of the New Children’s Hospital at St 

James’ Campus and the establishment of the Children’s Hospital 

Group (CHG), it is widely accepted that the models of nursing 

care currently in use in the three children’s hospitals require 

review and updating to reflect the planned changes to the way 

children’s healthcare is to be delivered nationally.  

This study aims to explore the adolescent’s and their family’s 

healthcare journey as they transition from child to adult epilepsy 

healthcare.  Specifically, it aims to establish, from the service-

users’  perspective, how transitional healthcare services can be 

adapted to meet the needs of service users.
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A phenomenological study exploring the experiences of 

adolescents with epilepsy and their families will be conducted. 

The adolescent’s experiences of living with epilepsy will be 

explored in terms of what this means regarding their health 

care needs and how these can be addressed. Previous 

research has focused on quantitative methodologies that fail 

to capture the invaluable insight of patient experiences of their 

healthcare journey. By placing the patient at the center of this 

study, important insights will be gained into the challenges 

experienced by the adolescence with epilepsy in Ireland. 

Specific care needs of this population will be identified and 

thus provide opportunities for future reorganization of epilepsy 

transitional care services in Ireland

Siobhan O’Connor, Nurse Practice Development 

Coordinator (Paediatrics)

Proposed PhD Project: Developing an Irish Children’s 

Nursing  Model of Care

In light of the development of the New Children’s Hospital at St 

James’ Campus and the establishment of the Children’s Hospital 

Group (CHG), it is widely accepted that the models of nursing 

care currently in use in the three children’s hospitals require 

review and updating to reflect the planned changes to the way 

children’s healthcare is to be delivered nationally.  

The National Model of Care for Paediatrics in Ireland proposes 

that there will be a hub and spoke model of care, with the New 

Children’s Hospital linked to the 19 children’s units nation-

wide.  The New Children’s Hospital will be the central hub of 

an integrated healthcare system for Ireland’s children, young 

people and their families.  The Department of Nursing across 

the three children’s hospitals in the CHG believe it is timely to 

consider the development of an Irish Children’s Nursing Model 

of Care.

This study aims to develop a standardised children’s nursing 

model of care, a framework within which nursing care will be 

delivered to the children of Ireland and their families at the New 

Children’s Hospital, once it becomes operational in 2020.  The 

model of care developed will also contribute to the nursing care 

delivered at the Satellite Centres at Tallaght Hospital and at 

Connolly Hospital in Blanchardstown. With the implementation 

of a hub and spoke model of care, as proposed in the National 

Model of Care for Paediatrics in Ireland (2009), the Irish 

Children’s Nursing Model of care which will result from this 

study will be applicable nationally.

Aimee O’Neill, Art Therapist was awarded a special 

merit award with support for her PhD project

Proposed PhD Project: Developing an Evidence-Based 

Model of Care for a Clinical Art Therapy Service for 

the New Paediatric Hospital.

This PhD study aims to demonstrate the feasibility, value and 

efficacy of clinical art therapy in a paediatric setting through 

group interventions for patients with a diverse range of medical 

diagnoses. This research will form the basis of a model of care 

for an evidence-based clinical art therapy service for the New 

Paediatric Hospital. 

This study will be the first PhD in Ireland on art therapy in a 

paediatric hospital, one of only three Art Therapy PhDs in 

Ireland and the first with a specific focus on clinical outcomes 

for children. This study builds on pioneering work at Tallaght 

Hospital developing the only art therapy service for children 

in hospital in Ireland over the last 6 years and will support this 

national innovation with rigorous outcome based research to 

direct the service in the future. 

Inaugural Research Study Day
The NCH Foundation, in partnership with the Department 

of Paediatrics, TCD, proudly presented Tallaght Hospital’s 

inaugural Paediatric Study Day on Friday 9th December 2016, 

attended by doctors, nurses, healthcare professionals and 

researchers. This Study Day showcased paediatric research 

funded by the NCH Foundation and the role of this research in 

the delivery of care to children in the hospital.

Mr Richard Knatchbull, Chair of the NCH Foundation 

Research Committee, acknowledged, “the significance of 

working with Trinity College, Dublin as our academic partner 

and the benefits it brings to the research role, including greater 

co-operation, first class training and supervision of students, as 

Pictured being congratulated by Paediatric Directorate 

Nurse Manager, Marian Connollly are Siobhan O’Connor 

and Ann Connolly, recipients of the NCHF Fellowship 

Programme 2017.33



Mr David Slevin, CEO of Tallaght Hospital, Prof 

Eleanor Molloy, Professor and Chair of Paediatrics 

and Child Health, Minister Katherine Zappone, Mr 

Richard Knatchbull, Chair of NCH Foundation Research 

Committee.

well as excellent results from research”.

According to Mr Knatchbull, “The NCH Foundation has never 

had the opportunity to showcase the research that it has 

funded, in all having funded over 42 projects covering topics 

such as Cystic Fibrosis, Childhood Diabetes, Autism, and Neo-

Natal Developmental Issues.  The NCH Foundation has spent 

just under €4 million to-date and plans to spend more in the 

coming years.”

The opening address for the Study Day was delivered by Dr 

Minister Katherine Zappone, Minister for Children 

and Youth Affairs. The Minister noted “the importance of the 

1st Paediatric Study Day, the innovative ways in which the NCH 

Foundation has sought to fundraise, its immense philanthropic 

efforts and contribution to paediatric care since 1952, when 

it was established specifically for the care and treatment of 

children”. 

The Minister emphasised her support for inclusion of children 

in research and in medical trials. She acknowledged the need 

for further research in paediatric care and to foster a culture 

of research and innovation relating to childhood issues. The 

Minister recognised that “it is an exciting time to be a researcher 

and clinician, and an opportunity to improve our understanding 

of childhood and development.” Minister Zappone 

acknowledged that future research with the new hospital will 

provide the best, most efficient and compassionate care for 

children. The Minister closed by highlighting that these are 

exciting times for paediatric research and medicine in Ireland, in 

particular for the delivery of paediatric services and healthcare 

for all children in Ireland. 

The NCH Foundation was delighted to announce Prof Owen 

Smith, Special Advisor to the Children’s Hospital 

Group, as a guest speaker. Prof Smith recognised that “the 

Paediatric team at Tallaght Hospital is providing an integral 

role in developing the integration process with the other two 

children’s hospitals. The new children’s hospital will play a 

central role in educating and training doctors, nurses, health 

and social care professionals who specialise in Paediatrics and 

neonatology.” Prof Smith noted that there will be exceptional 

opportunities on the campus to partner in the area of clinical 

research as well as to further develop existing clinical synergies. 

 

The following research studies, funded largely by the NCH 

Foundation, were presented at the Study Day:

Presentation: Does This Child Really Have a Penicillin Allergy?

Presenter: Dr David Coghlan, Paediatric Consultan

Dr Coughlan presented research findings and outcomes from 

a study funded by the NCH Foundation, entitled Feasibility 

Study for Investigation of Suspected Penicillin Allergy in Low 

Risk Children. Dr Coughlan outlined the standardised nurse-

led protocol which has been introduced to evaluate children 

with suspected penicillin allergy fulfilling low risk criteria. This 

standardised protocol appears to be safe for use and efficient 

in the evaluation of low risk children with suspected penicillin 

allergy.

Presentation: The Irish Childhood Diabetes National Register 

(ICDNR)

Presenter: Prof Edna Roche, Paediatric Diabetes and 

Endocrinology

The presenter addressed the Type 1 diabetes, a life-long chronic 

condition caused by the autoimmune destruction of insulin 

producing cells of pancreas, resulting in the inability of the body 

to use glucose as fuel. It is rapidly fatal without insulin therapy. 

Effective management of diabetes requires good glycemic 

(blood sugar) control. Poor control of diabetes results in the 

development of major complications, such as eye disease 

causing blindness, kidney disease, amputations, heart disease, 

stroke, coma and death. 

Good diabetes care is reliant on robust data, “If you can’t 

measure it, you can’t manage it”. The Irish Childhood Diabetes 

National Register (ICDNR) was established by researchers at the 

University of Dublin and National Children’s Hospital on January 

1st 2008 with the generous support of the NCH Foundation. It 

is a national prospective consented register of new diagnoses 34



of T1D in those aged under 15 years and employs a robust 

methodology. 

Future plans for the ICDNR include continued monitoring, 

research and reporting of the epidemiology of T1D in Ireland. 

In addition, the Register, in partnership with Diabetes Ireland 

and the IT, Tallaght, has developed an extensive multimedia 

campaign to promote earlier diagnosis of T1D to reduce the 

presentation in the life-threatening complication of Diabetic 

Ketoacidosis, which has serious long-term consequences.

Presentation: Bright Horizons Newborn Neurodevelopmental 

Follow-Up Program. 

Presenter: Prof John Kelleher, Consultant Neonatologist

 

The presenter explored neonatology and the care of the sick 

and/or premature newborn, which has seen tremendous 

advances during the twentieth century. Nowadays neonatal 

care of premature and sick newborns in Ireland has achieved 

rates of survival without such morbidities as retinopathy of 

prematurity and infections at various extreme gestational 

ages that are similarly comparable with the best international 

outcomes. However, the outcome of survival without moderate/

severe disability at two years of age corrected for prematurity 

is currently unknown in Ireland. The Bright Horizons program 

aspires to address this deficit in knowledge of premature and 

sick newborn developmental outcomes for the Coombe hospital 

newborns born in 2014.  

Presentation: The Cystic Fibrosis Airway Microbiome

Presenter: Dr Julie Renwick, Clinical Microbiology

Dr Renwick explained the characteristics of Cystic Fibrosis, as 

an autosomal recessive genetic disorder, leading to secretion 

of abnormally thick mucus into the airways. 95% of mortality is 

caused by infection of the airways.

The presenter outlined the research she has undertaken to 

compare the microbiome of the healthy airway to that of the CF 

airway. The research, funded by the NCH Foundation, has led to 

improved understanding of CF airway infections. 

Presentation: Research in Autism Spectrum Disorders

Presenter: Prof Louise Gallagher, Consultant Child and 

Adolescent Psychiatrist

The presenter discussed several research studies in ASD funded 

by the NCH Foundation that have investigated both genetic and 

environmental risk factors for ASD and have been influential in 

supporting Irish researchers at Tallaght Hospital and the Trinity 

Autism and Neurodevelopmental Disorder Group to participate 

in large international research consortia. 

Some of the milestones of this research have been the 

identification of different types of genetic risk and the role in 

genetic testing and counselling for ASD and Developmental 

Delay. However there remain many unanswered questions, and 

in particular, environmental factors that contribute to ASD are 

not yet well established.

Currently, the presenter is researching better ways to detect 

and treat anxiety disorders using wearable technologies and 

measuring physiological measures such as cortisol and amylase 

in response to stress. Additionally the presenter is involved in a 

large study to identify patients with rare genetic causes of ASD 

known as Neurexin 1 deletion. This involves characterisation of 

patients with these rare mutations using behavioural, medical 

and neuroimaging data and creating cell models to test new 

drugs using induced pluripotent stem cells. The focus is to 

identify better treatments and interventions for people with ASD 

to support them to achieve their potential.

Presentation: Co-Infecting Microbes: Implications for Cystic 

Fibrosis Airway Disease

Presenter: Dr Siobhan McClean, Clinical MIcrobiology

The presenter highlighted research into CF funded by the 

NCH Foundation. Cystic fibrosis is the most common genetic 

condition in Ireland.  Chronic airway infections are the 

leading cause of morbidity and mortality for patients with CF.   

Pseudomonas aeruginosa and Aspergillus fumigatus are the 

most common bacterial and fungal pathogen isolated from the 

CF airways.  It had been noted that children attending the CF 

clinic at the NCH that were co-colonised with both pathogens 

had poorer FEV1 scores, which led the presenter to study co-

infections with these pathogens in more detail. 

Presentation: A retrospective study of the efficacy and 

tolerability of Levetiracetam (Keppra) as a first line monotherapy 

in childhood epilepsy.  

Presenter: Ann Connolly, Registered Advanced Nurse 

Practitioner

The presenter explored Levetiracetam, an anticonvulsant 

licensed as monotherapy in those over 16 years of age and as 

add-on therapy in childhood epilepsy since 2005.  Off-label 

use of Levetiracetam has increased considerably over the 

last decade. There have only ever been four retrospective 
35



studies of Levetiracetam monotherapy use in children naive to 

anticonvulsants, involving one hundred and fifty five children 

and documenting seizure freedom in more than sixty percent. 

The researchers found Levetiracetam in monotherapy to be an 

effective and safe anti-convulsant for children with focal and 

generalised epilepsy aged three months to eighteen years.

Presentation: Childhood Assessment of Multiple Organ 

Dysfunction Post Neonatal Encephalopathy (CHAMPION 

STUDY)

Presenter: Dr Zunera Zareen, Neurodevelopment

The presenter outlined research funded by the NCH 

Foundation, which neonatal brain injury, an important cause 

of neonatal death and disability such as cerebral palsy. 

Cerebral palsy (CP) has an incidence of 13.5% infants who 

had Neonatal Encephalopathy (NE). The presenter plans to 

continue with the recruitment and assessment of multi-organ 

dysfunction. This includes psychology assessment, WPPSI 

(Wechsler Preschool & Primary Scale of Intelligence), which 

measures cognitive development of pre-schoolers and young 

children. Also included will be cardiology assessment including 

Echocardiography.

Presentation: Scoping Minors Attitudes to Safety Helmets 

(SMASH) Study

Presenter: Christian Micallef, Registered Advanced Nurse 

Practitioner 

 

The presenter explored the use of wheeled recreational devices 

(WRDs) is common amongst children.  The bicycle is one of the 

most popular WRDs.  Safety measures can be applied to ensure 

that children on WRDs are relatively protected from serious 

injury.  A Cochrane systematic review reported that helmets 

reduced the risk and severity of head injury by up to 88%, and 

reduce the risk of facial injury by 65% for cyclists of all ages.  

Currently there is no legislation mandating safety helmet use for 

juvenile cyclists. 

The Irish Road Safety Authority (2016) recommends that 

all children should wear safety helmets while cycling.  It is 

envisaged that leading on from this presented study, public 

health information will be tailored through the use of public 

education sessions and leaflets with a view to informing children 

and parents on the use of safety equipment, with emphasis on 

injury prevention.

The SMASH study identified that the utilisation of safety 

equipment was low 57 (14%) amongst children who presented 

to the PEDs with an injury from a WRD. A total of 338 (84%) 

children did not wear a helmet.  Lack of availability, physical 

appearance, peer pressure and lack of knowledge were the main 

themes which emerged as the reasons given by children for not 

wearing a helmet while on a WRD.

Presentation: Vitamin D Intervention Trials in Asthma and 

Autism

Presenter: Dr Conor Kerley, Nutrition and Dietetics

This presentation assessed the impact on and benefits of 

Vitamin D for Asthma and Autism. Limited exercise can reduce 

exposure to sun, which can in turn reduce levels of vitamin D. In 

addition, poor diet can also lead to vitamin D deficiency.

Despite studies indicating negative results, research suggests 

that vitamin D is likely to reduce both the risk of severe asthma 

exacerbation and individuals’ usage of healthcare facilities. 

A randomised controlled trial of vitamin D supplementation 

in children with autism spectrum disorder (2016) shows that 

autism symptoms of the children improved significantly, 

following 4-months of vitamin D3 supplementation. It also 

demonstrates efficacy and tolerability of high doses of vitamin 

D3 in children with ASD. 

Dr Kerley outlined his future research plans and aspirations, 

which involve updating the Cochrane review on asthma and 

vitamin D, and publishing an ASD-vitamin D study
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