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1. Title Hypotension, vasoreactivity and white matter intensities in the ageing brain: The Irish Longitudinal Study on Ageing (TILDA).

Principal Investigator Professor Rose Anne Kenny, Trinity College Dublin

Project Lay Summary

High blood pressure (hypertension) is known to cause brain ageing, from memory problems through to frank

dementia, and is common in older age, affecting 70% of people over 70 years of age. Low blood pressure

(hypotension) may be an even greater risk factor for cognitive decline and dementia; as it is an easily treatable

condition this offers a potential preventative measure for dementia. One of the commonest forms of low blood

pressure is a rapid drop in blood pressure on standing, which paradoxically can be present in a person who has

high blood pressure when sitting or standing. This can make treatment very difficult because treating the high

blood pressure with pressure-lowering medications can worsen hypotension and threaten brain function. It is

thus crucially important to find out which types of blood pressure problem cause the most serious damage to the brain so that these can be controlled.

The Irish Longitudinal Study on Ageing (TILDA) found that 40% of people over 80 show drops in standing blood

pressure and these are even more common in people who are frail: this low blood pressure is also linked to

poorer mental function. TILDA therefore offers an ideal opportunity to study the role of both high and low blood

pressure in brain ageing and to explain this relationship in a large longitudinal study. We will conduct MRI scans

in 600 over 65’s and correlate the scan information with unique measures of blood pressure, health and cognitive performance. We will then follow up people every two years to see the long term consequences for their health and mental function of these brain changes. Most importantly, we will find out which blood pressure problems cause most brain damage and will be able to recommend what treatments should be given in order to help prevent dementia.

2. Title Acute Kidney Injury (AKI) in the Irish Health System; Incidence, Severity and Clinical

Consequences

Principal Investigator Professor Austin Stack, University of Limerick

Project Lay Summary

Acute Kidney Injury (AKI), previously called acute renal failure, occurs when kidney function deteriorates rapidly

over hours or days and elevated levels of waste products accumulate in the blood. AKI is most common in

people who are hospitalized, particularly in critically ill people who need intensive care. AKI may occur in multiple settings and may vary in its severity and duration. It is increasingly recognised that a diagnosis of AKI may in the long-term lead to a higher risk of kidney failure or death. However, there are several things that we don’t fully understand about AKI.

1. How frequent is a diagnosis of AKI the Irish health system? And what is the profile of patients who are at

greatest risk of developing AKI?

2. Does the severity or the frequency of AKI events predict worse outcomes for patients?

3. What are the patterns of recovery following AKI and are these associated with bad outcomes?

4. Is there variation in care following AKI events and does this lead to differences in long-term outcomes.

Our goal is to improve our understanding of AKI by creating a large registry of patients from within the Irish

Health System. By linking patient information from laboratory databases with systems that track hospitalisations

and mortality, we aim to provide an enabling research framework to answer the research questions above. In

preparation, we have assembled a team of investigators from the University of Limerick and University College

Dublin with expertise in kidney disease, epidemiology, statistics, and information systems. This novel approach

will provide a cost-effective solution for describing the natural history of AKI and its clinical consequences. Better understanding of this complex illness will help inform national policy on prevention efforts and management practices.
3. Title Inequalities in Access to GP Care in Ireland: An Analysis using Longitudinal Data

Principal Investigator Professor Alan Barrett, Economic and Social Research Institute

Project Lay Summary

The principle of ‘equal treatment for equal need’ is a key component of health policy. However, Irish and

international evidence shows that factors other than health need are important in determining healthcare use. For example, there is extensive evidence that those who must pay for general practitioner (GP) care have fewer

visits than those who receive free care. This in turn has implications for health outcomes, including the extent of

undiagnosed chronic illness.

This project uses data from two large studies of children and the older population in Ireland to analyse these

issues. The data on children come from Growing Up in Ireland (GUI), an ongoing study of the lives of nearly

20,000 children, aged 9 months and 9 years when first surveyed. The data on the older population come from

The Irish Longitudinal Study on Ageing (TILDA), an ongoing sample of over 8,000 people aged 50+ years. The

data from GUI and TILDA include information on healthcare use, physical and mental health, health behaviours,

public healthcare eligibility, family background, household income, education, etc. In addition, we can link these

data to information on the location of GP surgeries and other health facilities (e.g., emergency departments

(EDs)) to calculate distances to healthcare facilities for each survey participant.

We use these various data sources to examine the determinants of GP service use, and use TILDA to further

examine the factors that lead some individuals to be unaware that they have a chronic illness such as

hypertension, high cholesterol, irregular heart rhythm, osteoporosis and depression. Many of these chronic

diseases are known risk factors for more serious conditions such as heart disease and stroke. The aim is to

provide practical evidence for policymakers and health practitioners seeking to ensure that healthcare resources

are directed to those in need of healthcare.

4. Title The Natural History of Cystic Fibrosis Liver Disease- Refining the Phenotype

Principal Investigator Dr Marion Rowland, University College Dublin

Project Lay Summary

The incidence of Cystic Fibrosis (CF) is very high in Ireland. Survival has improved greatly over the past 30

years. However as longevity has increased so has the development of complications including liver disease. The

diagnosis and treatment of liver disease in CF is particularly challenging. We do not understand the cause of liver

disease or why it remains dormant in some patients but becomes remarkably aggressive in others. In a case control study we demonstrated that CF patients with liver disease have impaired nutrition, increased risk of

diabetes, diminished lung function and increased mortality compared to those without liver disease.

However our understanding of liver disease in CF has been hampered by (a) the absence of long-term follow-up

studies on the evolution of liver disease in CF (b) the lack of a non-invasive test to identify liver disease and

monitor its progression. While long-term prospective studies are invaluable few are established because they are time-consuming, expensive and from an academic perspective generate little output for several years. Over the past 6 years we have established a twenty-year prospective study, which has enrolled 605 participants or 96% of the Irish pediatric CF population.

We now seek funding to continue this study. As this research progresses we will determine which individuals with cystic fibrosis are at increased risk of developing liver disease, which are likely to get life-threatening disease, why diabetes is associated with CF liver disease. Furthermore would early treatment of diabetes reduces the incidence or the progression of liver disease. We will also determine the reliability of a new investigation transient elastography to diagnose and monitor liver disease in CF. This would greatly enhance the capacity of our study the cause of CF liver disease, the rate of progression and evaluate potential new treatments for liver disease in CF.
5. Title Mapping the Pathway to Universal Health Care in Ireland

Principal Investigator Dr Steve Thomas, Trinity College Dublin

Project Lay Summary

The current Irish Government has committed itself to achieving universal access to health care, free at the point

of delivery, by 2016. Yet, at the moment, timely access to essential healthcare in Ireland is often determined by

ability to pay, such as with private insurance. Further, those without medical cards or GP visit cards face high

charges for GP care and may put off seeking care when they need it.

The benefits of universal health coverage for relieving the economic hardship from seeking care and ensuring

prompt access are well recognised and there is a strong international push to achieve this, led by the WHO. In

2005, all WHO member states, including Ireland, committed to achieving universal health coverage.

Nevertheless, in the current economic environment, with a 22% cut in the health budget over seven years, high

indebtedness and increased demand for health and social care, achieving universal coverage is a challenge.

While there is a government commitment to universalism, much government action since coming to power in

2011 has involved squeezing budgets and transferring the cost of care from the State to the people.

This research adapts and applies to Ireland new international methods for assessing the progress made towards

universal access to health care and measuring the gap with universalisation. It also appraises options for getting

there, reviewing international case studies and assessing and modelling options according to key criteria such as

cost, requirements and complexity. Finally the research identifies the challenges likely to be faced, by assessing

international experiences and evaluates whether and to what extent the current systems of organisation have the necessary capacity and flexibility to deliver their stated objectives. This evidence will help inform decision making and progress Ireland towards universal access, free at the point of delivery, for all the population.

6. Title An inter-sectoral analysis by geographic area of the need for and the supply and utilisation of health services in Ireland

Principal Investigator Dr Samantha Smith, Economic and Social Research Institute

Project Lay Summary

The objective of this study is to provide an understanding of the supply of and interaction between health and

social care services delivered in different sectors (acute hospitals: primary and community care; long-term care;

informal care at home) in Ireland to inform the Government’s policy of transferring activity and resources from the acute hospital system to other settings. This project will analyse the relative importance of factors within and outside acute hospitals that determine inpatient length of stay. While earlier studies included hospital and patient characteristics in analysing Irish hospital performance (Gannon 2008;O'Reilly et al. 2009;Keegan and Smith 2013), this will be the first Irish study to include the supply of and need for care outside hospitals in analysis of hospital performance. Policy measures to improve hospital efficiency, if designed without such analysis, risk penalising hospitals for factors outside their control and risk discharging patients without adequate community supports and care. This analysis will assist policy makers by identifying local areas with greater need for primary, community and long-term care services.

This project will profile health and social service need, supply and use by geographic area (county/city/Dublin

postcode); use multi-variate modelling techniques to distinguish the relative importance of factors influencing

length of stay; and, based on this analysis, identify areas with greater need for primary, community and long-term care services. Within-hospital characteristics to be examined will include: availability of acute beds; staffing; organisational factors; and hospital ownership. Patient characteristics to be examined will include: diagnosis; treatment; co-morbidities; age; gender; marital status; insurance/medical card status; admission source; discharge destination; and area of residence. Factors outside hospitals will include: demographic and socioeconomic indicators of health need; supply of GPs, allied health care professionals and community carers; and availability of community hospital, nursing home or hospice beds.

7. Title The CHARMS Intervention to improve sexual assessment and counselling in hospital cardiac rehabilitation: A pilot study

Principal Investigator Dr Molly Byrne, National University of Ireland, Galway

Project Lay Summary

Sexual problems are particularly common among people with cardiovascular disease, and have been shown to

negatively impact quality of life, psychological wellbeing (anxiety and depression) and relationship satisfaction.

Although cardiac rehabilitation guidelines highlight sexual counselling as an important component of cardiac

rehabilitation, Irish and international research indicates that it is rarely provided. However most cardiovascular

patients want to receive support in this area. We have recently completed the CHARMS Study [Cardiac Health and Relationship Management Study; HRB HRA 2007], where we reported levels of sexual inactivity (47%) and sexual problems (46%) significantly higher among a sample of cardiac rehabilitation patients (n=382) compared to an age matched general population sample. These were associated with higher levels of depression and anxiety. Sixty-six percent of patients reported that sex had never been addressed by their health professional, and where it was addressed, patient satisfaction was low. GPs (N=60) and cardiac rehabilitation staff (N=61) reported rarely addressing sexual issues with cardiac patients, lacking awareness, knowledge and confidence in addressing sexual issues and wanting more guidance in this area.

In the final phase of the CHARMS study, we consulted with key stakeholders to identify the components of an

intervention to improve sexual assessment and counselling in cardiac rehabilitation. These were (1) training for

cardiac rehabilitation staff, (2) cardiac rehabilitation staff-delivered structured patient sexual assessment and

counselling intervention during cardiac rehabilitation, (3) a patient information booklet and (4) awareness raising posters. In this application, we seek 24 months’ funding to finalise our intervention components and pilot the intervention in 2 cardiac rehabilitation centres. The aim of the pilot will be to assess the feasibility and acceptability of study procedures, estimate the validity of data collection tools and provide data to verify the sample size calculation for the main trial.

8. Title Evaluating the Impact of the Systematic Implementation of Advance Care Directives and Palliative Care Education on Quality of Care at End of Life in Long Term Care Settings

Principal Investigator Professor William Molloy, University College Cork

Project Lay Summary

It is essential that nursing home staff are equipped to provide high-quality end-of-life care, while it is also

essential that the wishes of the older person about their care are taken into account. Many nursing home

residents develop dementia, which can interfere with their ability to make healthcare decisions and to

communicate these. Advance care planning is the process of planning ahead for one’s future healthcare while

one still has the ability to make and communicate these decisions. The ‘LetMeDecide’ advance care directive (ACD) enables a person to record their healthcare wishes in advance so that these are known should a time ever come when the person can no longer communicate or decide for themselves. For long-term care residents who have already lost the ability to make or communicate these decisions, it is important that the medical team involves the resident’s family in the care planning process so that what is known about the resident’s values, beliefs and wishes about healthcare can be taken into account when deciding on the most appropriate treatment. This study will find out if the 'LetMeDecide’ advance care planning programme and a palliative care educational programme for staff has a positive impact on the quality of care at end-of-life. Both the staff and the family will be asked for their views on the quality of the dying and death experience, while measures will also be sought from the dying resident on their level of comfort and control. It is important that we understand the value and impact of advance care directives and advance planning in long term care settings prior to supporting a national policy on standard implementation.

9. Title STandaRd Issue TrANsfusion versuS Fresher red blood cell Use in intenSive care (TRANSFUSE) – a randomised controlled trial.

Principal Investigator Professor Alistair Nichol, University College Dublin

Project Lay Summary

Red blood cell (RBC) transfusion is required to treat a number of life threatening conditions within the general

hospital setting and Intensive Care Units (ICU). Red blood cell units represent a very limited but essential

resource. Given the value and relative scarcity of RBC, it is important to ensure its use in the optimal way. A

number of general factors currently direct ‘who’ gets ‘what’ blood. In Australia and Ireland blood for transfusion

is considered to have a ‘use by’ date of up to 5 to 6 weeks after collection. Therefore it is widespread practice to

use the older products first before they ‘go off’. Therefore the actual age of blood that is used in each patient

varies based on the rate of use and access to supply. Recent research has suggested that the fresher blood is associated with a better outcome for some patients. However this remains an area of debate and has major implications for the Blood Transfusion Services internationally. This project will test whether patients within the ICU who receive fresher blood actually do better than patients who receive standard issue older blood.

Patients in the ICU who are receiving red blood cell transfusion as part of their normal clinical management will

be given, randomly, either the freshest available blood or the standard aged blood in their hospital -as is current

practice. No other aspect of their care will differ. If it can be shown that fresh blood improves survival in this very sick group, doctors will have a new treatment that may improve survival in our critically ill patients. However, in addition this study will ensure that Blood transfusion services can ensure their policies for recruitment of donors and allocation and storage of this product are based on the best available evidence.

10. Title The STRIDER Trial: A Randomized Controlled Trial of Sildenafil Therapy In Dismal Prognosis Early-Onset Intrauterine Growth Restriction

Principal Investigator Professor Louise Kenny, University College Cork

Project Lay Summary

Severe early-onset in utero growth restriction (IUGR) affects babies in womb and is caused by reduced blood

flow through the placenta. There is no treatment or cure for IUGR and the current clinical management involves

intensive fetal surveillance with elective delivery performed when there is evidence of fetal distress and before

the baby dies in the womb. At gestational ages remote from term premature delivery is associated with

significant perinatal morbidity and mortality. Intact survival is less than 25% for an infant weighing 600g born at

25 completed weeks’ gestation, and is still only approximately 50% up to 28 weeks’ gestation. The key

determinants of death and morbidity in severe early-onset IUGR are gestational age at birth and birth weight.

Importantly, an increase in neonatal survival of 2% is reported for each additional day in utero. Clearly, any

intervention that prolongs gestational age could have significant beneficial effects on both survival and health.

Sildenafil is a drug that acts to increase concentrations of nitric oxide (NO) and consequently increases vasodilatation of NO-responsive vessels. On the basis of previous work in animal models and evidence from

previous studies of sildenafil in pregnant women, we believe that sildenafil may be a novel and innovative therapy for IUGR. We hypothesise that sildenafil causes vasodilatation of blood vessels in the womb, leading to

increased blood and oxygen supply to the placenta and fetus. Sildenafil has a known safety profile and some

data for safety in pregnancy. The STRIDER trial will determine whether sildenafil can improve fetal growth and prolong the gestation to delivery for severe-early onset IUGR. We believe that improved fetal growth is likely to delay the need for delivery and reduce the risk of prematurity-related death and disability. This landmark trial is the first of any treatment for this devastating condition.

11. Title Alendronate for Prevention of AntiRetroviral Therapy-associated bone loss (APART Study)

Principal Investigator Dr Patrick Mallon, University College Dublin

Project Lay Summary

Over six thousand people have been diagnosed with HIV infection in Ireland. People living with HIV are now

living longer because of effective therapy. However, therapy is life-long and is associated with significant side

effects. In addition, immune damage induced by HIV persists even with effective therapy. As a result, people with HIV experience higher than expected rates of diseases related to ageing, such as cardiovascular disease,

cancers and osteoporosis. Osteoporosis in particular has characteristics that are unique to HIV; there are higher

rates of both osteoporosis and fractures in people with HIV, with a central role for antiretroviral therapy in its

development. In particular, people with HIV who start antiretroviral therapy lose bone during the first year of

therapy, leaving them potentially more prone to osteoporosis as they age. It is important to have a clear understanding of how these co-morbidities develop and how to limit their effect on overall lifespan of people

living with HIV. This application brings together an international group of experienced collaborators to determine if bone loss accompanying initiation of antiretroviral therapy can be limited with a short course of a drug commonly used to treat osteoporosis; alendronate. We will conduct a clinical trial to randomize 80 people with HIV who are about to start antiretroviral therapy to either receive a short course of alendronate or a placebo taken weekly for 14 weeks and will determine the loss of bone density over the first year of antiretroviral therapy between the two treatment groups. This trial will answer an important question that will help the long-term management of not only people with HIV in Ireland, but across the world and increase our understanding of bone diseases in general, especially in those with HIV, which will help greatly in the management of this common condition.

12. Title INCA SUn: A prospective randomised multicentre study to optimise the management of Symptomatically Uncontrolled asthma.

Principal Investigator Professor Richard Costello, Royal College of Surgeons in Ireland

Project Lay Summary

Inhalers are used in the treatment of patients with severe asthma. About 10% of people with asthma fail to

achieve control of their asthma symptoms with inhalers. These patients with severe asthma, are often treated

with extra medications or have severe attacks. One reason why these patients may not achieve control of their

asthma is that they do not take their inhalers regularly enough or they do not take their inhalers with the correct

technique. Either way many get disillusioned failing to see an improvement in asthma control, not realising that

this is due to insufficient or inadequate use of their inhaler. The applicants have developed a method to see if they can achieve better outcomes by having patients participate in their own treatment. The basis of the intervention is a small device which is attached to an individuals inhaler. This identifies when and how the individual has used their inhaler. By collecting this information the indivdual can see how well they have used their inhaler and see the relationship between their adherence and the changes in their clinical symptoms. In this study we will compare the outcomes of this intervention with standard care.

13. Title Functional as well as structural brain connectivity and epigenetic changes in major depressive disorder associated with remission and persistence of symptoms over a 5 year course

Principal Investigator Professor Thomas Frodl, Trinity College Dublin

Lay Summary

Still less than one third of patients with MDD achieve remission with an adequate trial of a standard antidepressant after 10–14 weeks of treatment. This project will provide a crucial part of the research required for the development of more effective therapy strategies and for understanding the backgrounds for achieving remission from depression. Since approximately 500,000 people in Ireland have or will get MDD in their life, advances in this area aim to significantly reduce the cost of treating the disease. In this project we will clinically as well as with the use of novel neuroimaging techniques and established epigenetics follow-up participants of our previous depression study after 5 years in order to understand the clinical course and in particular neuroplastic structural, functional and diffusion changes in the brain associated with clinical outcome. A better understanding of the longitudinal course and of neuroplastic changes in the brain in patients with depression is greatly needed, since currently only about 30% of patients remit following their first antidepressant intervention and the others remain depressed with the need to choose different treatment strategies. For instance knowing that someone will be more likely to respond to a certain therapy strategy and that someone else needs a different therapeutic input will have a significant impact in the quality of health care. Moreover, knowledge about recovering from disease is important to facilitate development of new therapy strategies and antidepressants. An integrated model consistent with different clinical, imaging and epigenetic methods is necessary to integrate knowledge about depression. Finally, the work proposed here will embark researchers on careers in research to a multidisciplinary working environment. The project will generate data that can be used in established European neuroimaging networks and can be a basis for further European funding opportunities.

14. Title The Low Von Willebrand factor Ireland Cohort (LoVIC) study.

Principal Investigator Professor James O'Donnell, Trinity College Dublin

Lay Summary

Von Willebrand factor (VWF) is a large plasma protein that plays an essential role in normal blood coagulation.

Inherited VWF deficiency is responsible for the commonest inherited bleeding disorder (von Willebrand disease

or VWD) that affects up to 1% of the general population. Although substantial progress has been achieved in

understanding VWF biology in recent years, the mechanisms that are responsible for causing VWD remain

poorly understood. This is particularly true for patients with mild to moderate reductions in blood VWF levels.

Interestingly in these individuals, mutations of the VWF gene do not appear to be responsible for the disease.

Instead, other as yet unknown genes are responsible for modulating the reduction in blood VWF levels. The fact

that the biological basis responsible for causing Low VWF levels is not understood, poses significant clinical

challenges with respect to diagnosis and management of these patients. To address these questions, we propose to establish the Low VWF Ireland Cohort (LoVIC) study and a new international research network. This study will include all Irish patients with Low VWF levels who will be followed up in a longitudinal manner. The study design will enable us to investigate the relationship between Low VWF levels and bleeding symptoms in these patients. In addition, we will determine whether the reduced levels of VWF are due to a reduction in VWF production, or reduced survival of VWF in the circulation. Cumulatively the findings from this study will be of direct relevance in terms of managing this cohort of individuals. In addition, because VWD is so common in the general population, our results will also have significant public health implications.

15. Title A systems-based patient stratification tool of Bcl-2 family protein interactions to evaluate acute treatment responses in rectal cancer patients

Principal Investigator Professor Jochen Prehn, Royal College of Surgeons in Ireland

Lay Summary

Cancers of the rectum (the lower part of the large intestine where the body stores stool) are a common cause of

cancer-related death in Ireland and cause a significant burden to the quality of life of affected patients. Surgery is the mainstay for the treatment of rectal cancer, but surgeons often prefer to 'downstage' or 'shrink' the tumour prior to surgery in order to achieve a better surgical outcome and to reduce surgical complications or the necessity of a stoma. This 'downstaging' of the tumour is achieved through aggressive radio- and chemotherapy over a period of 2-3 months, however many patients will not respond to this treatment because their cancer cells are resistant to such therapy. Hence for a majority of patients the radiochemotherapy may not only be unnecessary, but may even delay surgery and increase the risk of further tumour progression. In a previous, successful study in colon and rectal cancer patients [1], we developed a new test that is capable of telling the surgical and medical teams whether a patient will respond or not to radiochemotherapy by analysing a set of proteins from a small biopsy of the tumour that is routinely taken during medical examination. Rather than looking at individual proteins or genes, this diagnostic test takes into account the complex regulation of tumour cell death in response to radiochemotherapy. Here we will validate this new diagnostic tool in a larger cohort of rectal cancer patients, and will further improve it by investigating whether the inclusion of important genetic and other patient data increases its predictive power. Finally, we will investigate whether this new diagnostic tool can also be used to identify those patients who may benefit from novel therapeutics that target cell death defects and that are currently in the clinical testing phase.

16. Title Ketamine for depression relapse prevention following electroconvulsive therapy: a randomised pilot trial with blood neuroplasticity biomarker evaluation

Principal Investigator Professor Declan McLoughlin, Trinity College Dublin

Lay Summary

Depression affects up to 20% of people in their lifetime and can be a severe debilitating illness. Indeed, the

World Health Organisation has estimated that depression will soon be the second leading contributor to the

burden of disease worldwide. One of the big problems for patients and doctors is that currently available antidepressant drugs and psychotherapies do not work for 30% of people. However, about 60% of such treatment-resistant patients will recover fully with electroconvulsive therapy (ECT). Even though it was

developed over 75 years ago, ECT continues to be the most powerful treatment for severe, often life threatening, depression. Despite that, we have recently reported that severe depression symptoms return (called a “relapse”) in nearly 40% of such responders within six months of completing a course of ECT. Actually, such high relapse rates are seen for all patients with treatment-resistant depression, irrespective of what treatment they have received. There is thus an urgent need for better treatments to prevent relapse and one such possibility is an old drug called ketamine. Ketamine blocks the activity of glutamate, one of the major chemical messenger systems in the brain. Because of this effect it is sometimes used as an anaesthetic but it can also make you feel a bit “high” and so is sometimes abused as a recreational drug. Fortunately, in small doses it is quite safe. Recently, it has been found that ketamine has a remarkably rapid, but brief, antidepressant effect, including reducing suicidal thoughts. We wish to evaluate ketamine as a way to reduce relapse rates in people who have just been treated successfully with ECT for severe depression. Developing such a new treatment, and understanding how it works, would be of tremendous benefit to persons with severe depression, their families, and the wider society.

17. Title Resistant hypertension in general practice: prevalence, prognosis, description and development of platform cohort for future research

Principal Investigator Professor Andrew Murphy, National University of Ireland, Galway

Lay Summary

High blood pressure causes, or helps to cause, almost two-thirds of all strokes and half of all heart attacks. Most

people with high blood pressure can be treated by changing what they eat, doing more exercise or taking

medications. However, among people with high blood pressure are some whose blood pressure remains too

high despite taking three drugs including a diuretic ('resistant hypertension’). Some may not be taking their drugs correctly. Others may simply have high blood pressure when they go to see their doctor, but it comes back to normal when they go about their daily business. However, it is hard to work out how important these two things are for individual patients. Leading researchers have suggested that between 15% and 30% of treated patients with high blood pressure have resistant hypertension. Everyone agrees that there is a need for further research about how common resistant hypertension is, what happens to patients who have it, and how to treat them. With HRB funding, we showed that we could, using new software, remotely look at patient medical records and decide whether they had resistant hypertension or not.

The overall aim of the project is to

(a) Look at all the global evidence describing how common resistant hypertension is (prevalence)

and using the software tool in 100 general practices to

(b) work out the prevalence of resistant hypertension

(c) see what happens to these patients over two years And with ten general practices, and a hospital Resistant Hypertension Clinic, to

(d) describe the characteristics of these patients looking at blood pressure readings taken over a whole day and

how well patients are taking their medications, including examining their urine

(e) form a team of patients who definitely have resistant hypertension and who are ready for future research.

18. Title Galactosaemia, translating novel monitoring approaches into improved clinical Practice

Principal Investigator Professor Eileen Treacy, Trinity College Dublin

Lay Summary

Galactosaemia is an inherited condition caused by a lack of an enzyme (catalyst) which normally breaks down

galactose (the sugar found in milk products). This affects 1:16,000 births annually in Ireland (the highest

incidence worldwide), and is screened for by the National Newborn Screening Programme. When an affected infant is diagnosed, galactose is immediately restricted from the diet. This prevents often fatal liver disease and other immediate complications but does not prevent long-term complications such as intellectual impairment, neurological complications, speech difficulties and infertility in females which occur in the majority of patients. Galactosaemia is thus one of the understudied rare diseases with limited treatment options. We have shown in detailed biochemical and gene studies that major abnormalities affecting complex molecules, particularly glycoproteins (proteins with sugar chains attached) persist in treated individuals which may lead to disturbances of the body’s intrinsic cellular machinery and the complications seen. In this research we now plan to expand from our earlier studies to see if we can match specific biomarkers, genes and glycosylation pathways which could be modified with new treatments and provide improved monitoring options for this condition. We aim: (1) to further develop the measurement of the blood immunoglobulin glycoprotein, IgG as an improved clinical test for monitoring the galactose control in patients; (2) to test in patient samples the abnormal functioning of a number of genes which we have identified which may be linked to the complications of cognitive impairment

and infertility and compare these findings with known fertility and hormonal tests and; (3) collaborate with our

European clinical and research partners to develop a European Galactosaemia clinical and research network

and Patient Registry. We believe that these studies will greatly improve the understanding of Galactosaemia and

future treatment options and improve our patient outcomes.

19. Title Sodium InTake In Chronic Kidney Disease (STICK): A Randomised Controlled Trial

Principal Investigator Professor Martin O'Donnell, National University of Ireland, Galway

Lay Summary

Chronic kidney disease, which affects an estimated 300,000 people in Ireland and over 50 million people in the

developed world, is responsible for a considerable burden of premature mortality and morbidity. All patients with chronic kidney disease are recommended low salt diets, i.e. less than a teaspoon of salt per day (which is <5-6g of salt, which contains <2-2.3g of sodium). The average intake in the general population is double the recommended intake, between 1-2 teaspoons per day, which is considered ‘moderate’ intake. In patients with hypertension, reducing from moderate (average) to low intake is associated with a small reduction in blood pressure. However, achieving this low target salt intake is difficult, and can have a negative knock-on effect on other healthy dietary factors and kidney hormones. In addition, there is no convincing research to show that patients with chronic kidney disease and normal blood pressure benefit from low salt intake. In fact, the small amount of research that does exist shows that the change in kidney function is the same in people who consume

low salt diets (<1 teaspoon) and moderate (1-2 teaspoons=average intake) salt diets. Moreover, there are some small studies that report that low-salt diets may increase the risk of death due to heart disease. Given that all patients with chronic kidney impairment are recommended a low-salt diet, it is important that we confirm that this recommendation truly benefits patients. In this randomized controlled trial (the first to address this question), we determine whether recommending a low salt intake, compared to average/moderate intake, is associated with a slower rate of decline in kidney function in patients with chronic kidney impairment. The results of this study will provide information to guide future research, that will have critical implications for management of patients with chronic kidney disease.

20. Title Genetic basis of reflux nephropathy-related hypertension and renal failure in children

Principal Investigator Professor David Barton, The Childrens' Medical and Research Foundation

Lay Summary

Vesicoureteric reflux (VUR) is the backflow of urine from the bladder towards the kidneys. It is a common disorder in children, but is often not diagnosed because it may have no symptoms. In some children, it stops

happening as they grow, and they suffer no ill effects. However, it can be associated with kidney damage, and is a major cause of high blood pressure and of kidney failure in children. It is more common in children who have

repeated urine infections, and that is when it is usually detected. It can be treated by endoscopic surgery, and

this usually stops the urine backflow from happening, but sadly it often does not prevent kidney failure from

developing, so we need to understand why this is. VUR runs in families, and more than 250 Irish families have

volunteered to help us to find the causes by donating blood samples so that we can study their DNA. The inheritance of VUR is proving to be very complicated, and we are amongst a number of laboratories in different

countries working on the problem. New technologies for testing DNA for common variations, and for reading

DNA sequences to find new variations, are starting to make a big difference to the rate at which we can find

answers, but there is still a lot more to do to find which variations cause VUR, and then we still have to find out

how they cause it. The aim is that eventually we shall be able to predict which children will grow out of their VUR without any trouble, and which ones are at risk of kidney damage, and to discover how to prevent kidney damage and high blood pressure from developing.

21. Title Rehabilitation following Oesophageal Cancer: Idenfitying Rehabilitative Needs and Strategies

Principal Investigator Dr Juliette Hussey, Trinity College Dublin

Lay Summary

The treatments used to cure cancer of the oesophagus (food pipe) are usually twofold. Patients may first receive

chemotherapy (drug treatment) to shrink the cancer followed by surgery to remove the oesophagus from the

body. Patients who undergo this treatment for oesophageal cancer experience a number of weakening side effects which have a negative impact on their ability to complete normal activities and on their quality of life.

These side-effects include muscle wasting, extreme tiredness, poor appetite and weight loss. Today increasing

numbers of people are surviving after oesophageal cancer. Very little is known about the best rehabilitation

(exercise and diet) advice to provide to this group in order to assist them to recover fully following treatment.

This project plans to complete measures of physical performance (walking and ability to climb stairs) at cancer

diagnosis and throughout treatment to gain a greater understanding of the extent to which physical performance is negatively affected by oesophageal cancer treatment. In addition, we will track changes in body composition (body fat and muscle content), food intake and blood markers which may be affecting a patient’s ability to be active. When the cancer treatment is complete, patients will be invited to complete a 12-week recovery programme which will include a walking programme, diet advice and education sessions with different healthcare professionals. The aim of this programme will help patients return to normal activity levels and to improve their quality of life. This study will be the first to measure the impact that treatments for oesophageal cancer has on the ability of patients to complete normal activities. This study will also show for the first time how a rehabilitation programme involving exercise and diet advice may help a patient recovery in the early period following treatment.

22. Title Development of Bioactive Therapeutics Harnessing Stem Cell Mechanobiology

Principal Investigator Professor Fergal O'Brien, Royal College of Surgeons in Ireland

Lay Summary

Tissue engineering is an emerging field of medicine that aims to treat diseased or damaged tissue through regeneration, rather than replacement. In order to achieve this, implantable scaffolds, that act as templates for

tissue formation, are designed so that they not only provide structural support but also provide signals to cells that encourage them to grow and develop into desired tissue types. The signals that are provided by the scaffolds can either be biological, such as growth factors, or physical, such as the stiffness of the scaffold that cells grow upon. Not only can cells sense the stiffness of their underlying material, but they can also sense other

forms of physical stimulation, such as the flow of fluid (e.g. blood). Previously, we have shown that adult stem cells, known as mesenchymal stem cells (MSCs), respond to fluid flow by producing a biological molecule known as placental growth factor (PGF). This growth factor is capable of directing the MSCs to differentiate towards bone cells and could therefore be incorporated in scaffolds to enhance bone regeneration. The proposed study

aims to study the therapeutic potential of PGF and other factors produced by cells in response to physical stimulation. It will also look at the influence of age on these factors as it is well established that children have a remarkable ability for natural wound healing. By identifying how age changes the ability of cells to respond to physical stimulation, bioactive agents capable of harnassing the immense regenerative capacity of children will be identified and incorporated into tissue engineered scaffolds. In doing so, these scaffolds will recapitulate the regenerative capacity of children in the application of therapeutics to promote bone regeneration in adults.

23. Title Effect of Glucagon like peptide-1 therapy on obesity driven inflammation and comorbid

inflammatory conditions.

Principal Investigator Professor Donal O'Shea, University College Dublin

Lay Summary

Obesity has been shown to cause and worsen diseases such as diabetes, psoriasis, arthritis, asthma and cancer. Increased inflammation is the basic process, which causes obesity related diseases. Inflammation is the body’s normal way of dealing with an infection or injury, but is usually specific and short lived. However, in obese people this inflammation is on-going, resulting in inflamed tissues and organs, ultimately causing disease. GLP-1 is a hormone made by our body under normal conditions but lost in obesity. GLP-1 due to its effects on insulin and hunger is now a treatment for type 2 diabetes. Recent research has shown that GLP-1 also has effects on inflammation, resulting in reduced inflammation and improvements in diseases such as psoriasis and Parkinson’ disease. We aim to study how GLP-1 improves inflammation in people with type 2 diabetes. We will study patients who have type 2 diabetes along with one of the following linked inflammatory conditions: psoriasis, arthritis or asthma. We will also study the effect of GLP-1 on immune cells from obese children. Improved understanding of how GLP-1 affects inflammation will allow us to see if GLP-1 therapy could be a useful anti-inflammatory treatment in obesity and obesity related diseases.

24. Title Single blind randomised trial of supportive text messages for patients with alcohol use disorder and a comorbid depression

Principal Investigator Dr Conor Farren, Trinity College Dublin

Lay Summary

Most patients who present with problem drinking also present with mood problems. Problem drinking and mood problems co-occurring together in individuals lead them to have more severe symptoms, greater disability and poorer quality of life than individuals with only problem drinking, and they pose a greater economic burden to society due to their higher use of health services. We seek to develop a new, enhanced, efficient, innovative and cost effective treatment strategy aimed at reducing the burden that these co-occurring conditions impose on the suffers and their families as well as the community and health systems. In a recent pilot study of supportive text messages for patients with problem drinking and co-occurring depression, we established that patients who received twice daily supportive text messages for three months had significantly less depressive symptoms than those who did not receive such messages. There was also a trend to finding that patients who received the supportive text messages were more likely to have higher alcohol free days than those who did not receive any supportive text messages. This study seeks to extend the knowledge gained from the pilot study. We will randomly assign a larger group of patients with problem drinking and any kind of mood disorder into two groups. One group will receive supportive text messages for six months duration whilst the other group will receive no supportive text messages. We will follow the patients up at six months and again at 12 months to determine which of the two groups would have less alcohol and mood problems. We anticipate that patients receiving supportive text messages would report significantly greater alcohol free days as well as significantly less relapses, hospitalizations and mood symptoms than those not receiving such messages. The technology would also be acceptable to patients as well as cost effective.

25. Title Disease Modification in rheumatoid arthritis using AMPK directed therapies; restoring metabolic balance to innate immune pathways.

Principal Investigator Dr Ronan Mullan, Trinity College Dublin

Lay Summary

Rheumatoid Arthritis (RA) is a chronic inflammatory disease affecting 1-2% of the population. Over time, RA

causes joint destruction, chronic pain and lifelong disability. In addition to these effects, increased resistance to the effects of insulin and alterations in glucose handling mimicking effects seen in type II diabetes occur in RA.

Adverse effects including premature frailty from muscle wasting and damage to blood vessels leading to heart

attack and stroke, contribute to increased morbidity and mortality in both diseases. AMP-activated protein kinase (AMPK) is a cellular enzyme, which is exquisitely sensitive to low energy levels during times of starvation. When activated by low cellular glucose levels, AMPK dramatically slows cellular metabolism through a combination of reduced glucose consumption, and by disabling cell processes like cell replication, protein synthesis and inflammatory responses that consume excess energy. There is growing evidence that AMPK becomes switched off not only by the high glucose levels seen in diabetes, but also in cancer cells leading to the growth and spread of cancer, and within inflammatory cells where runaway increases in glucose consumption in a process known as aerobic glycolysis provides fuel to the fire of unbridled inflammation. Despite the fact that there is a wide body of evidence that existing and experimental medical therapies can switch off inflammation by activating AMPK, this has still not been tested in inflammatory diseases like RA. In this pre-clinical study using an array of approaches on living tissues including tissue taken from the inflamed joints of RA patients, we will directly test AMPK activating compounds to prove that they can be used in medicine to stop inflammation in RA. We believe that results from this study will lead directly to new AMPK directed therapies with better long-term disease outcomes for patients with RA and other inflammatory diseases.

26. Title Enhancing the antimicrobial efficacy of mesenchymal stem cells (MSCs) for eliminating sepsis induced acute lung injury (ALI) using a novel combination of immune-stimulants

Principal Investigator Professor Neil Rowan, Athlone Institute of Technology

Lay Summary

Despite advances in medicine, pneumonia is still a common disease accounting for 5% of deaths in Ireland and

is the most common cause of acute lung injury and acute respiratory distress syndrome (ALI/ARDS) where there

currently remains no specific therapy. Studies carried out by this and other research groups have recently shown

that bone-marrow derived mesenchymal stem cells (MSCs) are able to reduce mortality and bacterial sepsis in

rodent infection models. However, the potential therapeutic value of cell-based patient therapy with MSCs

remains undefined which is attributed in part to a dearth in critical knowledge underpinning the complex

mechanisms responsible for these beneficial effects in vivo. This study will also investigate the novel synergistic

use of β-glucans derived from medicinal mushrooms as these have been shown to similarly modulate the innate

immune system to fight sepsis. The aim of this frontier project is to evaluate and to define the antimicrobial

properties of MSCs (± β-glucans derived from medicinal fungi) on clinically-derived bacteria (polymicrobial) that

cause pneumonia. We propose to investigate MSC±β-glucans both ex vivo and in a pre-clinical study with the view to formulating the best therapeutic approach for resolving pathogen-mediated ALI. MSCs produced from the Centre for Cell Manufacturing Ireland (NUI Galway) will be comprehensively examined for antibacterial activity against clinical pneumonia isolates and for MSC’s ability to augment the human immune response to fight sepsis. The applicants are recognised leaders in their respective fields of study, have a rich history of fruitful

collaboration, and have the desired commensurate mix of expertise to comprehensively deliver on this project.

This next-generation therapeutic-project is strongly aligned with national prioritisation for research and with the

strategic direction of AIT and NUI Galway where envisaged outcomes will have a profound influence on patient

care and quality of life.

27. Title A Prospective Assessment of the Biological Burden of Stress in Caregivers: Impact on Cognitive Performance, Mood and the Benefits of Mindfulness

Principal Investigator Dr Gerard Clarke, University College Cork

Lay Summary

The age structure of the population in Ireland is changing rapidly and the HSE predicts that the 65+ year old age

group will contribute 20% of the population by the year 2036. Already, nearly 5% of the population are engaged

as caregivers for ill elderly relatives and this is particularly stressful for those whose spouses or parents suffer

from dementia. The health and general wellbeing implications is understudied and poorly appreciated,

particularly in the context of mental health and cognitive performance. Serious consequences also arise for an

already struggling healthcare system and economy. This demands that we improve our understanding of its

impact and develop effective strategies to combat the detrimental effects. The stress of family dementia caregiving promotes inflammation and is associated with health issues such as cardiovascular problems. This combination of stress and immune activation can also alter the availability of tryptophan, a precursor to serotonin which is the main target of antidepressant therapies. In this study, we aim to examine the impact of family dementia caregiving on tryptophan availability and to determine how this affects mood and cognitive performance in terms of memory and decision making. We will further seek to examine the stress-response in caregivers and determine whether a mindfulness-based stress reduction approach, which has previously been shown to alleviate stress and improve general wellbeing, can improve the mental health and cognitive consequences of caregiving in this population. The potential benefits of this study will be crucial to advancing our understanding of the stress-related health implications of family dementia caregiving, in pinpointing the biological basis for these health problems and to define the benefits of mindfulness in this cohort. It is hoped that the findings will be of great benefit to the individuals involved in caregiving, to society as a whole and to the healthcare system.

28. Title To validate the feasibility of targeting the interaction between the proteins GRP78 and IHG-1, in order to generate novel therapeutics for the treatment of triple negative breast cancers.

Principal Investigator Dr Madeline Murphy, University College Dublin

Lay Summary

Background: Breast cancers that lack the three molecules used to classify breast cancers; the oestrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor receptor 2 (HER2), are described as triple negative breast cancers. Approximately 15 per cent of all breast cancers are triple negative. Triple negative cancers tend to be aggressive and are likely to spread. Drugs commonly used to treat other types of breast cancer are not effective against triple negative cancers leaving patients with fewer treatment options. Many women presenting with TNBC are resistant to standard chemotherapy and there is a critical need to identify drugs that specifically target this specific type of breast cancer.

Aim: The aim of this project is to investigate how triple negative cancers resist standard chemotherapy. We have

identified a novel pathway that is important in cell survival that may aid triple negative cancer cells resist

chemotherapy. In this project we will test the importance of this pathway in allowing cancer cells maintain viability when treated with chemotherapy and importantly, will investigate using laboratory based experiments how we can inhibit this pathway to restore tumour sensitivity to drug treatment resulting in cancer cell death.

Patient benefit: This research holds great potential for the development of an improved therapy for patients with TNBC as it may allow the development of new drugs that are designed to treat this specific type of breast

cancer. Furthermore it has the potential to contribute to a better understanding of the many ways in which a

cancer cell can become resistant to drug therapy and therefore could lead to the development of new drugs that

are specifically designed to treat the 15% of women who present with this aggressive type of cancer annually in

Ireland (300/2600 www.ncri.ie).

29. Title An antimicrobial susceptibility testing-based approach for Helicobacter pylori eradication: will tailored therapy overcome the increasing failure of standard empirical therapy?

Principal Investigator Professor Deirdre McNamara, Trinity College Dublin

Lay Summary

Helicobacter pylori infection is a public health issue. It remains one of the most common infections in adults in

Ireland (22%) and is associated with significant morbidity and mortality as the primary cause of stomach ulcers

and stomach cancers. Infection is more common in lower socioeconomic groups and increases with age. Despite significant work to date resulting in a better understanding of the organism and its complex interaction with man, eradication rates with standard therapies are falling. Primary resistance to commonly employed antibiotics is increasing at an alarming rate, and represents the single largest barrier to the successful management of patients with Helicobacter pylori-associated disease. The frequent use of antibiotics such as clarithromycin and metronidazole for common community acquired infections, as well as patient compliance, are major factors which contribute to the decline in treatment success. The wider H. pylori research community has recognised the need to address antibiotic resistance as a priority and with some urgency. Helicobacter pylori testing for sensitivity to antibiotics is not undertaken routinely in most hospitals and the availability of local primary resistance data is lacking. With a significant track record in Helicobacter pylori research, we aim to assess the prevalence of local H. pylori antibiotic resistance. To achieve our aims we will analyse stomach samples of a representative cohort of patients who have not undergone eradication therapy previously to test for primary antibiotic resistance. We will assess the impact of tailoring therapy based on antibiotic resistance data with a view to improving H. pylori eradication rates. The expertise we develop will assist both community- and hospital-based practitioners through appropriate relevant local feedback on treatments with a view to achieving improved eradication rates and thereby better disease prevention and control.

30. Title Proof of Concept Studies to Validate Clinical Microsensors for the Real-Time Detection of Oxygen and pH

Principal Investigator Professor John Lowry, National University of Ireland, Maynooth

Lay Summary

Currently there is no efficient method of continuously measuring oxygen (O2) or pH in real-time in hospitals. Existing techniques suffer from slow, indirect recordings and require the undesirable removal of a blood sample

from patients. Doctors are extremely interested in measuring both of these parameters since they provide important information about the health of the person. The main advantage of our technology is the continuous real-time measurement that it provides. The sensor platform is based around the principles of long term in vivo electrochemistry (LIVE) which allows for the continuous determination of biochemical changes in tissue and other biological media over extended periods. Doctors have expressed their desire to have real-time biochemical monitoring available during procedures and have acknowledged that such technology would greatly improve clinical practice. The initial stage of this project will involve validating both sensors in preclinical models and confirming that they are responding to changes in living tissue. The candidates chosen will have significant experience in surgical procedures and animal welfare. The second part of the project will involve the candidates working under the guidance of a clinical expert in the Galway Clinic or St Vincent’s Hospital. A proof of concept

study will be designed by the team and carried out under the supervision of the doctor. This proof of concept study will confirm that the O2 and pH sensors can function in humans. These studies are necessary to convince doctors to use the technology in the future and assist in their integration into hospitals.

31. Title Examining the effects of S1P receptor drugs in Alzheimer’s disease

Principal Investigator Professor Kumlesh K. Dev, Trinity College Dublin

Lay Summary

Alzheimer’s disease (AD) represents one of the major brain illnesses that we now face. Treatments against this

disease are limited and offer little in terms of cure. With the global population age now rising, AD is suggested to

affect 1 in every 3 people. If left untreated, AD has potential to bring about collapse in healthcare, financial and

societal systems. Given the gravity this illness could pose on humanity we have little choice but to investigate all

probable avenues of treatment. Recently, a new drug called ‘fingolimod’ has been shown to be beneficial in animal models of AD, providing some hope, which warrants immediate follow-up study. This drug is already

approved as the first oral medicine for use in patients with Multiple Sclerosis (MS) making its use in patients with AD a real possibility. Fingolimod works by binding to proteins called ‘S1P receptors’ (S1PRs) on immune cells which stops bad immune cells getting into the brain. Fingolimod also binds to S1PRs on brain cells and is

thought to promote directly the good function of these brain cells. This double-action on immune and brain systems provides some optimism for the use of S1PR drugs in AD. Additional hope comes from the fact that new, more selective S1PR drugs (compared to fingolimod) have now been developed; however, these new selective S1PR drugs have never been tested in animal models of AD. In this project, we will test if these new S1PR drugs provide neuroprotection in animal models of AD. If these selective S1PR drugs prove to limit brain damage in animal models of AD, this will pave the way for development of a new class of S1PR drugs for the

treatment of AD.

32. Title The Heme Oxygenase System as a Therapeutic Intervention for Psoriasis

Principal Investigator Dr Aisling Dunne, Trinity College Dublin

Lay Summary

Psoriasis is a chronic inflammatory skin disease that causes cells to build up rapidly on the surface of the skin,

forming thick silvery scales that become itchy, dry and sometimes painful. Current treatments for psoriasis

depend on disease severity and include topical ointments, light therapy and systemic medications which are

reserved for more severe cases. Many of these systemic medications are associated with severe side-effects

and as a result can only be used for limited periods of time hence there is a need to develop additional therapies

with fewer adverse reactions. In recent years the mechanisms driving psoriasis-associated skin inflammation

have been elucidated and key pro-inflammatory molecules have been identified. We and others have found that

we can block the production of these molecules by turning on a pathway which leads to the production of anti-inflammatory and anti-oxidant molecules called linear tetrapyrroles (LTPs). Interestingly, these molecules are

also produced in large quantities by blue-green algae such as Spirulina platensis (also referred to as Spirulina, a

commonly consumed dietary supplement). We have developed a method to extract LTPs from native Irish algae

and propose to test these molecules along with their synthetic commercially available counterparts (currently

produced from animal products or bacteria) in human blood cells and skin cells from healthy individuals and

those suffering from psoriasis. There is no treatment that can cure psoriasis. However, it is possible to control

and clear it. Because these products are produced naturally and are consumed in Spirulina as an ‘immune

boosting’ agent they are likely to represent a safe and attractive treatment option for the prevention/treatment of psoriasis either as components of topical agents or as food additives.

33. Title A multi-pronged translational approach towards testing a novel JAM-A inhibitor to reduce aggressive HER2-dependent breast cancer progression

Principal Investigator Dr Ann Hopkins, Royal College of Surgeons in Ireland

Lay Summary

Although breast cancer surgery and treatment have greatly improved in recent years, certain types of tumours

are much more aggressive than others and therefore represent a greater risk to the patient. One such type of

breast tumour is identified by the fact that it has high levels of a specific tumour marker called HER2. Therapies

targeting HER2 have proven very successful, but there is a growing need to develop new therapies that might

work from a different angle because many patients have become resistant to the existing drugs. In 2013, our lab

were the first to publish that levels of HER2 can be regulated by a molecule called JAM-A. This suggested enormous potential in attacking HER2-dependent cancer signalling from the angle of targeting JAM-A rather than HER2 directly. Therefore we designed and synthesised a novel inhibitor of JAM-A signalling, KB3. In our preliminary tests, KB3 has shown promise in reducing HER2-dependent signalling in breast cancer cells. Therefore this grant proposal will use innovative patient-focussed models to rigorously test the potential of KB3

to reduce HER2-dependent breast cancer progression. Successful outcomes from the project would take us one

step closer to having a completely new drug to target aggressive HER2-dependent breast cancers. The next step

following on from this project would be the first testing of KB3 in humans. Overall we have strong evidence to

suggest that our novel angle of using JAM-A as a target to get to HER2 could be a very valuable anti-cancer strategy for a large patient population.

34. Title Splint cost - Sensor providing longitudinal information on nocturnal tooth grinding and compliance of splint therapy

Principal Investigator Professor Brian O'Connell, Dublin Dental University Hospital

Lay Summary

Many people grind their teeth at night, and may not be aware of it. Tooth grinding can cause headaches, facial

pain or severe damage to the teeth. To prevent these problems, dentists often prescribe a mouthguard to use at

night. Mouthguards are effective but few patients use them enough. Patients often wrongly believe that their

grinding is stopped and that mouthguard use is no longer required. As a result, the facial pain and damage to the

teeth frequently continue. Unfortunately dentists have no simple and cost effective test that could check if the

grinding is ongoing. This project will examine ways to increase patients' usage of mouthguards. We propose that if patients had a way to see some personalised information that shows that their grinding is still active, they would be less likely to prematurely stop using their mouthguards. In this study we will give 50 patients a novel mouthguard with a sensor that detects grinding and sends personalised information about their grinding to a website. Half the patients will have access to the feedback information and the other half won’t. We will see if there is a difference in mouthguard usage between the two groups. Factors related to patients' experience of having a splint and its comfort can have a big impact on splint usage. These factors will be examined in detail using standardised questionnaires and in-depth interviews. We will also study how effective mouthguards are at reducing or eliminating grinding over 12 months. We expect this will show that for most people, the grinding continues even with the mouthguard in place and that mouthguards actually need to be used for longer than many people expect. This research will engage and inform patients about the long-term management of their own tooth grinding condition and improve long-term dental health.

35. Title Unlocking HIV-1 Latency with metabolic cues

Principal Investigator Dr Virginie Gautier, University College Dublin

Lay Summary

With 35 millions people currently leaving with HIV and 1.6 million people worldwide who died from HIV in 2012,

the AIDS pandemic is a major health crisis. In Ireland, the HSE and the HSPC have made HIV/AIDS “a notifiable

disease and a major public health importance”. 30 years of intense HIV/AIDS research have provided efficient

antiretroviral treatments resulting in viral suppression, but there is still no cure for AIDS. Indeed, HIV hides and

“goes to sleep” in latent reservoirs, where it remains invisible from drugs and immune defenses, and resurfaces

as soon as therapy is discontinued. Current and worldwide HIV-1 cure research efforts focus on developing new

strategies to reactivate or “awaken” HIV latent reservoirs in order to purge the virus from infected individuals. The main advantages of these “Shock and Kill” strategies would be to alleviate the need for life long treatment -

associated with substantial costs and long-term side effects- and importantly to curb the HIV/AIDS epidemic.

While encouraging, these strategies have only been able to reactivate a fraction of the latent reservoir, which

underscores the intricate and multi-layered nature of the blocks keeping the virus dormant. In this context, and based on our understandings of what lies beneath the surface of the latent HIV reservoir, we have devised a novel latency-reversing strategy targeting multiple metabolic junctions that could keep the virus dormant. Our pre-clinical programme will first involve the systematic screening of drugs targeting key metabolic actors using in vitro models of HIV latency. Subsequently, the activity of the most performant latency-reversing drug combinations will be tested using blood samples- where reside these latent reservoirs- from HIV infected individuals on antiretroviral treatments. Our pre-clinical study could be the first step towards the development a

significant component of a cure for HIV.

36. Title Inhibiting XBP1s production as a novel therapeutic strategy in Sepsis

Principal Investigator Professor Afshin Samali, National University of Ireland, Galway

Lay Summary

Sepsis accounts for over 18 million deaths annually and is characterised by a severe/hyper activation of the

immune system, also referred to as a “cytokine storm”, which is triggered by infection. In its most severe form

sepsis manifests as septic shock and can lead to hypotension and multi-organ failure leading to death. The

incidence of sepsis is rising and is expected to further increase over the coming years due to a combination of an

aging population and increased levels of antibiotic resistant bacteria. Currently, there is no approved effective

therapy available for the treatment of sepsis. The excessive and prolonged production of cytokines characteristic of sepsis produces an overwhelming inflammatory response which is more deadly than the original infection, causing tissue injury and multiple organ failure. This level of cytokine production requires the activity of a protein IRE1. IRE1 functions by producing XBP1s, a transcription factor recently linked to cytokine/chemokine production. In this proposal we aim to dampen the cytokine storm by blocking IRE1 signalling. Inhibiting IRE1 will prevent production of XBP1s and prevent the increase in cytokine production. We will use patient samples and an animal model of sepsis to show that blocking IRE1/XBP1s provides a novel means by which to reduce cytokine production and the inflammation associated with sepsis. Reducing cytokine production would halt the progression towards septic shock and organ failure. Such a targeted approach would be ideal for the treatment of sepsis and could work effectively in conjunction with antibiotics.
HRB Health Research Awards 2014 – Full list: Page 1 of 21

