
 

Academic Staff

 
Number Title Author

Poster Presentations:

AS P1  The National Alpha-1 Antitrypsin Deficiency Targeted Detection

Programme

Laura T. Fee1,4, Tomás P. Carroll1,4, Margaret Molloy1,

Geraldine Kelly1, Emma Pentony2, Anna Gardiner2, Ilaria

Ferrarotti3, William Tormey2, and Gerry McElvaney4. 

AS P2 In Vivo Taste Assessment of Four Commonly Used Anti-

Tuberculosis Drugs for Paediatric Formulation Development

Alison Keating1,2, Jessica Soto1,3, Yucheng Sheng1, Claire

Forbes4, Min Zhao1, Duncan Q.M. Craig1, Catherine Tuleu1

AS P3 A Comparative Study of Quantitative Sensory Testing Profiles in

Adults with Acute or Sub-acute Cervical Radiculopathy and Pain-

Free Controls

Niamh Roche1, Louise Keating1, and Catherine Doody2

AS P4 An exploration of how a simulated adherence exercise may

increase empathy in undergraduate pharmacy students

John C. Hayden1, Sam Maher1, Paul J. Gallagher1, Annie Ó

Breacháin2, Patricia Cummins3, Michelle Flood1

AS P5 Does the shoe really fit? Characterising ill-fitting footwear among

community dwelling elderly.

Brian O’Rourke1, Rachael Brophy1, Shanice Vallely1, Niamh

Murphy2, Bronagh Conroy2, Conor Stout2, Conal Cunningham3,

Mary E. Walsh1, Frances Horgan1

AS P6 Emergent Motor Speed Deficits in Young Adults with Psychotic

Experiences: A Longitudinal Study.

Eleanor Carey1 Diane Gillan2, Niamh Dooley1, Colm Healy1, Ian

Kelleher1, Mary Cannon1,2.

AS P7 Identifying factors influencing Patient Experience Time (PET)

targets in the ED using Regression analysis.

Fareeda Borhan1, Nafisah Borhan1, Sarfraz Ahmed1, Ligimol

Varghese1, Emily O’Conor1.

AS P8 Incorporation of cell-penetrating peptide gene delivery vector into

collagen hydroxyapatite scaffold significantly accelerates bone

healing in critical-sized defects.

Rosanne M. Raftery1, 2, David P. Walsh1-3, Gang Chen4, Kevin

M. Shakesheff5, James E. Dixon5 and Fergal J. O'Brien1, 2.

AS P9 Modelling Alpha-1 Antitrypsin Deficiency Lung Disease Using

Alveolar Epithelial Cells Derived from Gene-Edited iPSC

Killian Hurley1, Anjali Jacob2, Joseph Kaserman2, Dylan C

Thomas2, Finn Hawkins2, Andrew Wilson2, Darrell Kotton2.

AS P10 PiSCES: Understanding what People with Epilepsy and their

Care-Partners value about an Electronic Patient Portal.

Kevin Power1, Katherine Benson1, Nicholas Allen3, Gianpiero

Cavalleri1, Elizabeth Comerford1,4, Brendan Dunleavey11,

Richard Corbridge4, Danny Costello6, Norman Delanty1,5, Colin

Doherty7, Mary Fitzsimons4,  John Lynch9, Maire White1,4,5,

David Webb10.

AS P11 The Bactericidal Permeability Increasing Protein is unable to clear

Pseudomonas Aeruginosa Infection from the Cystic Fibrosis Lung

due to complexation with Autoantibodies.

Karen V McQuillan1, Fatima S Gargoum1, Oliver J McElvaney1,

Noel G McElvaney1, Emer P Reeves1

AS P12 The Pathway to Hearing Voices: Arcuate Fasciculus Diffusivity &

Psychotic Experiences in Adolescence.

Niamh Dooley 1,2, Erik O’Hanlon 1,2, Conor McCandless 1,

David Coppinger 1, Amy Adair 1,2 , Colm Healy 1, Ian Kelleher 1,

Sarah Roddy 1, Michelle Harley 1, Mary Clarke 1, Helen

Coughlan 1, Mary Cannon 1.

AS P13 The WATERSPOUTT Project: Solar technologies for water

treatment in Sub-Saharan Africa.

Kevin McGuigan

AS P14 Using the Inhaler Compliance Assessment (INCA™) device to

provide individualised inhaler education is more effective than

standard inhaler education: a case study.

Joanne Walsh1, Lorna Lombard1, Matshediso Constantia

Mokoka1, Elaine Mac Hale1, Chloe Carpenter1, Breda

Cushen1 and Richard W. Costello1

AS P15 What web sites are shared via twitter in the conversation about

the Human Papillomavirus Virus (HPV) and the HPV vaccine?

Aoife Delany1, Eric Clarke2, Richard Arnett3

AS P16 3D printing of non-assembled ball-and-socket joints as single

objects for postured models

Andy K. Ma 1, Maram Al-Aghbari1, Noor Kazrooni1.



 

Early Career Investigator (ECI)

 
Number Title Author

Oral Presentations:

ECI O1 Biopolymer-based nanoparticles for cystic fibrosis lung gene

therapy studies

Elena Fernández Fernández1, Beatriz Santos-Carballal2, Chiara

de Santi1, Joanne M. Ramsey3, Ronan MacLoughlin3,4,5, Sally-

Ann Cryan3, Catherine Greene1

ECI O2 Locked Nucleic Acid Antagomirs as disease-modifying treatment

for epilepsy

Cristina R. Reschke1, Luiz Fernando Almeida Silva1, Amaya

Sanz-Rodrigues1, Massimo Rosso1, Vamshidhar R. Vangoor2,

Gary P. Brennan1, Aasia Batool1, Matthew Campbell3, Jeroen

Pasterkamp2, David C. Henshall1

ECI O3 PDGF-BB stabilises vessels in collagen-glycosaminoglycan

scaffolds

Ronaldo J.F.C. do Amaral1,2, Brenton Cavanagh3, Fergal J.

O'Brien1,4,5, Cathal J. Kearney1,4,5

ECI O4 The role of FKBPL in LPS induced endothelial barrier dysfunction Stephanie Annett1  Shaun Spence2 Adrien. Kissenpfennig2

Tracy Robson1

ECI O5 Those mitochondria have got rhythms! Mitochondrial activity and

antigen processing in dendritic cells is dependent on the

molecular clock protein BMAL1

Mariana Patricia Cervantes-Silva1,2,3, James O Early2, George

A Timmons1, Luke O'Neill2, *Francisco Javier Sánchez-García3,

*Annie Curtis1.

ECI O6 TRAIL promotes entosis through Caspase-8 Emir Bozkurt, Heiko Dussmann, Jochen H. M. Prehn

Poster Presentations:

ECI P1 Abstract Withheld Tania Kawasaki de Araujo1, Nisha Ganghadaran1, Michael

Farrell2, Colin Doherty3,4, Mark McCormack5, Gianpiero L.

Cavalleri1,4, Norman Delanty1,2,4

ECI P2 Bromodomain Protein 3 is a Novel Therapeutic Target in Invasive

Lobular Carcinoma

Kathryn Haley1, Louise Walsh2, Bruce Moran3, Sudipto Das2,

Finbar Tarrant3, Carlos Caldas4, Rene Bernards5, William

Gallagher3, Darran O’Connor2*, Tríona Ní Chonghaile1*

ECI P3 A comparison of methodological approaches on the association

between de novo vitamin D supplement use post-diagnosis and

breast cancer mortality

Jamie Madden1, Lina Zgaga2, Finbarr Leacy3 and Kathleen

Bennett1

ECI P4 Acute Care utilisation patterns post-stroke: An analysis from

Ireland

Nora-Ann Donnelly1, Niamh A Merriman2, Eithne Sexton2,

Kathleen Bennett2, Anne Hickey2  and Maev-Ann Wren1

ECI P5 An antibiotic-eluting scaffold with responsive dual-release kinetics

for the treatment of osteomyelitis

Eamon J. Sheehy1,2,3, Amro Widaa1,2, Peter O’ Donnell1,2,

Emily Ryan1,2, Alan Ryan1,2,3, Gang Chen4, Robert Brady1,

Steven Kerrigan1, Fergal J. O’ Brien1,2,3.

ECI P6 Abstract Withheld AoifeKearney1,2, Anna Shore1, Peter Kinnevey1, Megan Earls1,

Toney Thomas Poovelikunnel2,4, Gráinne Brennan3, Hilary

Humphreys2,4, David Coleman1

ECI P7 Arginase-2 is essential for mitochondria-associated functions in

M2-polarised macrophages

Jennifer K. Dowling1,2, Jonathan Ferrand1, Fiddiny Hamid1,

Daniel Gough1 and Claire McCoy1,2

ECI P8 Bioenergetic characterization of colorectal cells harbouring TP53

and KRAS mutations

Irene Llorente-Folch1, Manuela Salvucci1; Robert O’Byrne1;

Natalia Niewidok1; James Kealey1; Steven Carberry1; Séan

Kilbride1; Caoimhín G. Concannon1; Heiko Düssmann1; Heinrich

J. Huber1,2; Jochen H. M. Prehn1*

ECI P9 Abstract Withheld Edward Beamer1, Hany El-Naggar2, Mariana Alves1, Nicholas

Dale3, Eva Jimenez-Mateos1, Sean Quinlan1, Geraldine

Boylan4, Aisling Garvey4, Andrea Mona Pava4, Norman

Delanty2, Mary Isobel O'Dea5, Eleanor Molloy5, David Henshall1,

Tobias Engel1

ECI P10 Abstract Withheld Mattia Cremona1, Angela M. Farrelly1, Stephen F. Madden2,

Clare Morgan1, Roshni Kalachand1, Britta Stordal3,  Jessica N.

McAlpine4, Sinead Toomey1,  Alex J. Eustace1, David G.

Huntsman5, Liam Grogan6, Oscar Breathnach6, Patrick Morris6,

Mark S. Carey4, Brian T. Hennessy1



Number Title Author

ECI P11 CHARACTERISATION OF ER-STRESS RESPONSES TO

NUTRIENT DEPRIVATION IN A 3-D MODEL OF COLORECTAL

CANCER

Franziska Walter, Aisling O’Brien, Heiko Düssmann, Jochen

HM Prehn

ECI P12 Characterisation of the role of exosomes as inflammatory

mediators in Cystic Fibrosis

Mark P. Ward1,2*, Zivile Useckaite1,2*, Rebecca Reilly2, Hilary

Cassidy3, Eugene Dempsey3, Seamus Donnelly5, Jennifer

Lynch2, David Gomez3, Kieran Wynne3, Suzanne Cotter4,

Amanda McCann3, Paul McNally1,2 and Judith A. Coppinger1,2

ECI P13 Childhood psychotic experiences are associated with persistently

poorer global functioning throughout adolescence and into young

adulthood: 9 year follow up study.

Dónal Campbell1, Colm Healy1and Mary Cannon2.

ECI P14 Colonic bile acids regulate epithelial wound healing Natalia K. Lajczak1, Magdalena S. Mroz1, Bridie Goggins2,

Simon Keely2, Stephen J. Keely1

ECI P15 Development of A Novel Gene Therapeutic Platform By

Functionalisation of Collagen/GAG Scaffolds with RALA-siMMP-9

Complexes for Advanced Diabetic Foot Ulcer Healing

Leping Yan1-3, Irene Mencía Castano1-3, Nicholas J.

Dunne4, Helen O. McCarthy5, Rosanne Raftery1-3, Fergal J.

O’Brien1-3

ECI P16 Development of computational tools to aid the clinical translation

of network-based apoptotic signatures in colorectal cancer

Manuela Salvucci1, A Rahman2, A Resler1, G Mallya Udupi2, D

McNamara3, E Kay1,4, P Laurent-Puig5, D Longley6, M Lawler6,

R Wilson6, M Salto-Tellez6, S Van Schaeybroeck6, M Rafferty2,

W Gallagher2, M Rehm1, Jochen Prehn1

ECI P17 Discovery of a novel histone deacetylase 6 inhibitor that kills

drug-resistant breast cancer

Catríona M. Dowling1, Micheal Hemann2, James Bradner3 ,

Anthony Letai4, Triona Ni Chonghaile1

ECI P18 Enhanced RHBDL2 proteolysis of the thrombomodulin

Cys519Stop variant is required for thrombomodulin-associated

coagulopathy

Erin Soule1,2, Louise Quinn3, Orla Willis Fox1,2, Roger J.S.

Preston1,2

ECI P19 Evaluating the economic impact of potentially inappropriate

prescribing in older people in Ireland using a Markov modelling

approach

Frank Moriarty1, Kathleen Bennett2, Caitriona Cahir2 and Tom

Fahey1.

ECI P20 Expression of the Cocaine- and Amphetamine-Regulated

Transcript (CART) recruits BAF-chromatin remodelling complexes

to the Estrogen Receptor

Brian Mooney1, Sudipto Das1, Rut Klinger2, Bruce Moran2, Eric

Conway3, Ben Doyle2, Kieran Wynne2, William M. Gallagher2,

Triona Ni Chonghaile4, Gerard Cagney2, Adrian P. Bracken3,

Darran O'Connor1

ECI P21 FKBPL as a Biomarker of High Grade Serous Ovarian Cancer Gillian Moore1,  Stephanie Annett1, Khalid Kurdi1, Sharon

O'Toole2, Fiona Furlong3, Stephen McQuaid4,

Glenn McCluggage5, Andrea Marshall6, Aaron Cranston7, Tim

Harrison7, Graham Cotton7, Tracy Robson1

ECI P22 Gender-related differences in expression of microRNAs in cystic

fibrosis

Arlene Glasgow, Chiara De Santi, Catherine Greene

ECI P23 Inhibition of CFTR-specific miRNAs in CF bronchial epithelial cells Chiara De Santi1, Elena Fernadez Fernandez1, Catherine M.

Greene1

ECI P24 Inhibition of integrin alphaVbeta3 prevents endothelial injury

induced by neutrophil extracellular traps in a 3D ex vivo model of

sepsis

Carolina Garciarena1, Andrew Wong2, Peter Searson2, Steve

Kerrigan1.

ECI P25 Junctional Adhesion Molecule-A (JAM-A) as a novel future drug

target in ductal carcinoma in situ (DCIS)

Yvonne E Smith1, Kieran Brennan1, Lance Hudson1, Astrid O

Leech1, Sinéad Cocchiglia2 and Ann M Hopkins1

ECI P26 Management of Temporal Bone Malignancy Robbie Woods1, Anel Naude1, Barry O’Sullivan2, Daniel

Rawluk3, Mohsen Javadpour3, Peter Walshe1, Peter D. Lacy1,

James Paul O’Neill1, Rory McConn-Walsh1

ECI P27 Molecular subtype-specific responses to treatment with the IAP

antagonist Birinapant in colorectal cancer cells

Michael Fichtner1, Anna Matveeva1,2, Emir Bozkurt1, Katherine

McAllister3, Christopher McCann3, Daniel Longley3, Jochen

Prehn1,2

ECI P28 Neutrophils from Alpha One deficient individuals have increased

cell adhesion which is corrected by Augmentation therapy.

Michelle M. White1, Bakr Jundi1, Noel G. McElvaney1, Emer P.

Reeves1

ECI P29 PERSPECTIVES OF HEALTHCARE PROFESSIONALS

INVOLVED IN PROVIDING STROKE CARE ON IMPACT OF

POST-STROKE COGNITIVE IMPAIRMENT

Niamh A. Merriman1, Eithne Sexton1, Nora-Ann Donnelly2, Niall

Pender3, Frances Horgan4, David Williams3,5, Maev-Ann Wren2,

Kathleen E. Bennett1, Anne Hickey1



Number Title Author

ECI P30 POST-STROKE COGNITIVE IMPAIRMENT: A SYSTEMATIC

REVIEW OF DISEASE PROGRESSION MODELS

Eithne Sexton1, Nora Donnelly2, Niamh Merriman1, Anne

Hickey1, Maev-Ann Wren2 and Kathleen Bennett1

ECI P31 Processing Speed Performance and Functioning in Young

Adolescents Experiencing Auditory Hallucinations

Joanne P.M. Kenney1, Ian Kelleher1, Colm Healy1, Niamh

Dooley1, Eleanor Carey1, Amy Adair1, Donal Campbell1, Helen

Coughlan1, Erik O' Hanlon1, Mary Cannon1

ECI P32 Abstract Withheld Ahmed Hassanin 1, Raef Saad 2, Sayed Aly 3

ECI P33 Sexually transmitted infection (STI) and HIV behavioural

surveillance in Ireland: future-proofing public health prevention

efforts though consensus-building.

Sarah Tecklenborg1, Caroline Kelleher1

ECI P34 Spray-Dried Alginate Microparticles Encapsulating Berberine

Chloride as a Potential Means of Treating Lung Fibrosis

Cheng Xu1, 2, Fergal O’Brien2, 3, 4 Alan Hibbitts2, 3, 4

ECI P35 Stochastic Modelling of RIPoptosome Function Anna Matveeva1,2, Michael Fichtner1,2, Katherine McAllister3,

Christopher McCann3, Markus Rehm1,2,4, Daniel B. Longley3,

Jochen H.M. Prehn1,2.

ECI P36 Supporting prescribing in Irish primary care: a non-randomised

pilot study of a General Practice Pharmacist (GPP) intervention to

optimise prescribing in primary care

Karen Cardwell1, Barbara Clyne1, Frank Moriarty1, Emma

Wallace1, Tom Fahey1, Fiona Boland1, Laura McCullagh2, Sarah

Clarke3, Karen Finnegan3, Maria Daly3, Michael Barry2,3, Susan

Smith1 on behalf of the General Practice Pharmacist (GPP) Study

Group.

ECI P37 Targeting the PI3K pathway in HER2-positive gastric cancer Angela M. Farrelly1, M. Janusz Mezynski1, Paul Armstrong1,

Jennifer McAuley1, Ciara Holohan2, Niamh M. Keegan1, Yasir

Elamin1, Shereen Raffee2, Bryan T. Hennessy1, Sinead

Toomey1

ECI P38 The effects of antiepileptic drugs on miRNA expression in the

intra-amygdala kainic acid model of epilepsy

Thomas D. M. Hill1, Gary P. Brennan1, Cristina R. Reschke1,

David C. Henshall1

ECI P39 The effects of local energetic stress on mitochondrial mobility in

primary cortical axons.

Orla Watters1, Niamh M. C. Connolly1,2, Hans-Georg König1,2, 

Heiko Düssmann1,2 and Jochen H. M. Prehn1,2.

ECI P40 The loss of SATB2 promotes ulcerative colitis-related colon

cancer progression through altered localized inflammatory

response

Sudipto Das1,2*, Kirsha Naicker1*, Rut Klinger1, Elton Rexhepaj3

Yue Fan1, Rory Casey4, Fredrick Ponten3, Karen Jirstrom5,

Jacintha O’ Sullivan4, William M Gallagher2, Donal J Brennan6§,

Darran P O’Connor1,2§ 

ECI P41 The relationship between first year post-stroke healthcare costs

and fall-status among those discharged to the community

Mary E Walsh1,2, Jan Sorensen3, Rose Galvin4, David JP

Williams5, Joseph A Harbison6, Sean Murphy7, Ronan Collins8,

Dominick JH McCabe8, Morgan Crowe9 and Frances Horgan2.

ECI P42 Tissue-engineered 3D model of neuroblastoma exhibits

chemosensitivity similar to orthotopic xenograft models

Olga Piskareva1,2, Caroline Curtin3, John C. Nolan1,2, Ross

Conlon1,Larissa Deneweth1, Ciara Gallagher1, Brenton

Cavanagh4, Zaki Asraf1, Harry Harvey1, Suzane Miller-Delaney1,

Jason Shohet5, Isabella Bray1, Fergal J. O'Brien3, Raymon L.

Stallings1,2, 

ECI P43 Tumour dormancy in breast cancer cells: identification of

Junctional Adhesion Molecule-A as a novel regulator

Sri HariKrishna Vellanki 1, Katherine Sheehan 2, Elaine Kay
2 and Ann M. Hopkins 1.

ECI P44 Utilising digital pathology to understand breast epithelial

characteristics of benign breast disease among women

undergoing diagnostic image-guided breast biopsy

Maeve Mullooly1,2, Samantha Puvanesarajah3, Shaoqi Fan2,

Ruth Pfeiffer2, Linnea Olsson3, Manila Hada2, Donald Weaver4,

John Shepherd5, Jeff Wang6, Stephen Hewitt2, Sally

Herschorn4, Mark E. Sherman7, Melissa A. Troester3, Gretchen

L. Gierach2



 

Post-Graduate Scholars (PG): 1st Year Only

 
Number Title Author

Oral Presentations:

PG1 O1 Identifying new drug targets to treat breast cancer brain

metastasis

Siobhan Purcell1, Damir Varešlija1, Nolan Priedigkeit3, Philip J

O’Halloran3 , Michael Farrell3, Arnold DK Hill2, Steffi Oesterreich,

A3, Adrian V. Lee3 and Leonie S. Young1.

Poster Presentations:

PG1 P1 A bioreactor for conditioning tissue engineered heart valves Francisco Almeida-Gonzalez1, 2, Fergal J. O'Brien2, 3, Claire M.

Brougham1,2

PG1 P2 A pharmacogenomic assessment of adverse drug reactions to the

anti-epileptic drug levetiracetam. 

Ciaran Campbell1,2 , Mark McCormack1, Caragh Stapleton1, the

EpiPGX Consortium, Colin P. Doherty2,3, Norman Delanty2,4,

Gianpiero L. Cavalleri1,2

PG1 P3 An analysis of the relative contribution of different mutational

processes to tumorigenesis based on the mutational signatures

apparent in cancer tumor genomes

Peter O'Donovan1, Valentina Thomas1, Simon Furney1

PG1 P4 Cognitive Effects of Stimulation Pulse Rate in Older Cochlear

Implant Users

Cecilia Di Nardi1,2, Cristina Simoes-Franklin2, Laura Viani2,3

PG1 P5 COMPATIBILITY OF SILDENAFIL CITRATE WITH

PAEDIATRIC ICU DRUGS DURING SIMULATED Y-SITE

ADMINISTRATION

Fatemah Alsalman1 , Moninne M.Howlett2, Cormac

V.Breatnach2, Helena Kelly1, Fiona O'Brien1

PG1 P6 Cost of tertiary care in Irish children who are obese Louise Tully1, Jan Sorensen2 , Grace O'Malley1,3

PG1 P7 Decoding exosomal proteome in drug-resistant neuroblastoma Thomas Frawley1,2, John C. Nolan1,2, Paula Meleady3, Michael

Henry3, Raymond L. Stallings1,2, Marco Monopoli4, Olga

Piskareva1,2

PG1 P8 Defining the molecular requirements for extracellular histone

proteolysis by vitamin K-dependent coagulation proteases

Aisling M Rehill1,2,3, Mark Little3, Roger J.S. Preston1,2

PG1 P9 Determining the Impact of Salbutamol Metered Dose Inhaler

Errors on Drug Delivery

Aoife Sartini-Bhreathnach1, Maeve Cahill2, Jansen Seheult3,

Breda Cushen2, Elaine MacHale2  and Richard Costello2

PG1 P10 Development and optimization of murine chondrocyte isolation

protocol, for studies of bone-cartilage crosstalk

Paige Hinton1, Cathy Wyse2, Claire Shortt3, Oran Kennedy1

PG1 P11 DEVELOPMENT OF A POLYMERIC NANOPARTICLE

FORMULATION TO ENABLE DELIVERY OF HYDROPHILIC

DRUGS (VANCOMYCIN HCL) TO THE VASCULAR

ENDOTHELIUM- A POTENTIAL NEW APPROACH FOR

TREATMENT OF RECURRENT INFECTION

Fajer Yousef1,2, Steve W. Kerrigan1,2,3, Ben Ryan1,2. 

PG1 P12 Development of advanced scaffold-based delivery systems for

RNA therapeutics to promote enhanced tissue repair

Domhnall Kelly1, Rosanne M. Raftery1, Caroline M. Curtin1,

Caitriona M. O’Driscoll4, Fergal J. O’Brien1,2,3

PG1 P13 Evaluating the potential of a thermoresponsive hydrogel as a drug

delivery platform for the loco-regional delivery of

chemotherapeutics in pancreatic tumours.

Niall G. Cronin1,2 , Seóna M. Rossi1,2, Kevin C. Behan1,2,

Helena M. Kelly1,2

PG1 P14 Evaluation of the effect of insulin sensitivity-enhancing lifestyle-

and dietary-related adjuncts on antidepressant treatment

response: Protocol for a systematic review and meta-analysis.

Olaitan J. Jeremiah1, Gráinne Cousins1, Finbarr P. Leacy2, Brian

P. Kirby1 and Benedict K. Ryan1

PG1 P15 Examining the relationship between pH and Wound Healing 1Rosemarie Derwin, 1Zena Moore and 1Dr. Declan Patton.

PG1 P16 Factors associated with failure to attend for outpatient endoscopy:

A single centre retrospective audit

Sinead Cremen, Enda Hannan and Muyiwa Aremu.

PG1 P17 Foreign Object Retention – Reduction and Mitigation Katie O’Byrne1, Samuel Cromie2, Dubhfeasa Slattery3, Siobhan

Corrigan4, Alison Kay5.

PG1 P18 How does the polyamine pathway contribute to the metabolic

reprogramming in macrophages?

Remsha Afzal1, Claire McCoy1

PG1 P19 KRAS, BRAF, MSI and CIMP Status in Mucinous Tumours of the

Colon and Rectum: A Systematic Review and Meta-Analysis

Ian S. Reynolds1 2, Ameera Balhareth1, Simon Furney2, Elaine

Kay3 4, D.A McNamara1, Jochen H.M Prehn2, John P. Burke1.



Number Title Author

PG1 P20 MSC-Monocyte Interactions in Sepsis Aoife Keogh1, Grace Hogan1, Allen Volchuk2, Mirjana Jerkic2,

Razieh Rabani2, Stephane Gagnon2, Gerard Curley1,2

PG1 P21 Neutrophil Membrane Proteomics in Alpha-1 Antitrypsin

Deficiency

Tom McEnery1, Orla Coleman2, Padraig Hawkins1, Michelle

White1, Paula Meleady2, Emer P. Reeves1, Noel G. McElvaney1

PG1 P22 On-demand delivery of nucleic acid therapeutics for temporally

controlled treatment of diabetic foot ulcers

Catherine Sirafim1,2,3, Tauseef Ahmad1, Rosanne Raftery2,

Fionnuala O’Gorman1,2, Caroline Curtin2, Fergal O’Brien2,

Niamh Connolly3, Cathal Kearney1,2

PG1 P23 Platinum-Based Anticancer Compounds Targeting Bulk Tumour

and Cancer Stem Cells

1Aisling Ryan, 1Aoife McKeon and 1Darren Griffith.

PG1 P24 Psychotic experiences and risk of suicide ideation, suicide

attempts and suicide deaths: a systematic review and meta-

analysis of longitudinal population studies

Kathryn Yates1, Ulla Pulkkinen1 and Ian Kelleher1

PG1 P25 Quality improvement plan to reduce patient waiting times in a

private emergency department.

Ciara Melia1 and Pauline Joyce1

PG1 P26 Rational Design and Development of Novel Metal – Based

Chemotherapeutic Agents as a Treatment for Estrogen-Positive

Breast Cancer

Muhammad Haris1, 2Andrew Kellet, 1Celine J. Marmion

PG1 P27 Sleep Disturbance in End-stage Renal Disease Claire Kennedy 1,2,Thomas Kane 3, Richard Costello 1,3, Peter J

Conlon 1,2

PG1 P28 The association between psychotic experiences in childhood and

mental disorder: a systematic review and meta-analysis.

Colm Healy1,Ross Brannigan1, Mary Clarke1, Ian Kelleher1 and

Mary Cannon1.

PG1 P29 The development of a novel 3D bioprinted smart responsive

dressing to treat skin scars.

Rita Ibanez1, Alexandra P. Marques2, Rui L. Reis 2, Fergal J.

O’Brien1,3,4

PG1 P30 What is an Integrated Curriculum? Aisling Kerr1, Hannah O’Connor1, Paul Gallagher1, Teresa

Pawlikowska2, Judith Strawbridge1

PG1 P31 Whole genome sequencing analysis of synchronous colorectal

cancers

Valentina Thomas1, Elizabeth Ryan2, Miriam Tosetto2, Robert

Geraghty2, Yi Ling Khaw2, Maura Cotter2, Louise Elliott2, Fiona

Hand2, Zaid Heetun2, Kieran Sheahan2, Simon J. Furney1



 

Post-Graduate Scholars (PG): 2nd Year +

 
Number Title Author

Oral Presentations:

PG2+ O1 S. aureus induced miR330-3p expression triggers abnormal

permeability in an ex-vivo 2D model of sepsis.

Rebecca L. Watkin1,2, Olga Piskareva2,3, Sudipto Das2,

Stephen Madden4, Ray Stallings3, Steven W. Kerrigan1,2

PG2+ O2 Development of a gene-activated nerve guidance conduit for

peripheral nerve repair

William Lackington1,2, Rosanne Raftery1,2 and Fergal O'Brien1,2

PG2+ O3 Direct UV-triggered thiol-ene cross-linking of electrospun

polyester fibers from unsaturated poly(macrolactone)s and their

drug loading by solvent swelling.

Fernando C. S. de Oliveira1, Sally Ann Cryan1, Scott D.

Kimmins1, Tatiane Eufrasio da Silva2, Cathal Kearney2 and

Andreas Heise1

PG2+ O4 Evaluation of the Shanley Pressure Ulcer Prevention Programme,

(SPUPP), for older persons at risk of pressure ulceration, living in

the community setting

Emer Shanley1, Professor Zena Moore1 and Dr Declan Patton1

PG2+ O5 Formulation of a functionalised biomaterial to support cell viability

for the treatment of diabetes mellitus.

Liam McDonough1,2, Eimear B. Dolan1,2, Liam Burke1,2, Garry

P. Duffy2,3,4, Helena Kelly1,2

PG2+ O6 The Impact of Dysregulated Complement Activation in Alpha-1

Antitrypsin Deficiency

Laura T. Fee1, Michael E. O’Brien2, Margaret Molloy1, Tomás P.

Carroll1, Emer Reeves2 and Noel G. McElvaney2

PG2+ O7 The Irish DNA Atlas: Revealing Fine-Scale Population Structure

and History within Ireland.

Edmund Gilbert1, Seamus O’Reilly2, Michael Merrigan2, Darren

McGettigan2, Anne M Molloy3, Lawrence C Brody4, Walter

Bodmer5, Katarzyna Hutnik5, Sean Ennis6, Daniel J Lawson7,

James F Wilson8, Gianpiero L Cavalleri1.

PG2+ O8 The novel detection of the T790M mutation in exhaled breath

condensate

Robert Smyth1, Sinead Toomey1, Alexander Sartori2, Emer O'

Hanrahan3, Sinead Cuffe4, Oscar Breathnach5, Ross Morgan5*

and Bryan T Hennessy1*

PG2+ O9 Uncoupling Activated Protein C Functions by Inhibition of Post-

Translational Beta-Hydroxylation

Orla Willis Fox1, Eimear M. Gleeson2, Roger J.S. Preston1,2

Poster Presentations:

PG2+ P1 Ex-Vivo Colorectal Cancer Explant Cultures are sensitized to IAP

Antagonist Birinapant Treatment when combined with 5FU-based

Chemotherapy and TNF-alpha.

Mariangela Meyer1, Joanna Fay2, Rebecca Monaghan1, Orna

Bacon1, Elaine W. Kay2, Deborah A. McNamara3, Daniel B.

Longley4, Markus Rehm1,5 and Jochen H.M. Prehn1

PG2+ P2 Finding a novel treatment for neonatal brain injury:

Could neuro-inflammation be a novel target for drug-therapy in

neonates?

Sean Quinlan1, David Henshall1 and Eva Jimenez1

PG2+ P3 A novel role for Junctional Adhesion Molecule-A (JAM-A) in

HER2-positive gastro-oesophageal cancers

Cathy E. Richards1, Yvonne E. Smith1, Kathy Sheehan2, Elaine

W. Kay2, Joanna Fay2 and Ann M. Hopkins1.

PG2+ P4 A NOVEL ROLE FOR VON WILLEBRAND FACTOR IN

MEDIATING PRO-INFLAMMATORY SIGNALLING IN

MACROPHAGES

Clive Drakeford1,2,3, Sonia Aguila2,3, Alain Chan2,3, Jamie

O’Sullivan2,3, Soracha Ward1,2,3, Michelle Lavin2,3 and James

O’Donnell 1,2,3.  

PG2+ P5 A Qualitative Process Evaluation of the Implementation of a Quit

Smoking Programme in Adult Community Mental Health Day

Services

Annette Burns1, Margaret Webb2, Greg Stynes2, Tom O'Brien2,

Judith D Strawbridge3, Luke Clancy4 and Frank Doyle1.

PG2+ P6 Altered abundance of Hydrogen Voltage-gated Channel 1

(HVCN1) in neutrophils of alpha-one antitrypsin deficient patients.

Padraig Hawkins1, Thomas McEnery1, Oliver J McElvaney1,

Alessandro Franciosi1, Michelle M White , Emer P Reeves1 and

Noel G McElvane 1.

PG2+ P7 Altered glycosylation of alpha-1 antitrypsin aids in resolution of

community acquired pneumonia

Danielle Dunlea1, Oliver McElvaney1, Michelle White1, Noreen

Lacey1, Emer Reeves1 and Prof. McElvaney 1

PG2+ P8 An investigation into the association between exposure to pre-

natal stress and risk of psychopathology in offspring.

Ross Brannigan1 , Antti Tanskanen2 , Matti Huttunen2 , Finbarr

Leacy4 , Mary Cannon3 , Mary Clarke3

PG2+ P9 Anticonvulsive effects of P2Y1 receptor antagonist in

experimental models of epilepsy

Mariana Alves1, David C. Henshall1,2 and Tobias Engel1



Number Title Author

PG2+ P10 Associations between cognitive impairment, vulnerability and

mortality post-stroke: Findings from a five-year follow-up of the

ASPIRE-S cohort

Eva Gaynor1*, Daniela Rohde2*, Margaret Large3, Lisa Mellon2,

Patricia Hall3, Linda Brewer4, Orla Conway2, Anne Hickey2,

Kathleen Bennett2, Eamon Dolan5, Elizabeth Callaly6 and David

Williams4.

*denotes joint first authorship

PG2+ P11 Design and Development of Novel Dual-Threat Metal

Chemotherapeutics

Reece G. Kenny1 , Celine J. Marmion1

PG2+ P12 Determining how distincts microenvironments alter BCL-2 family

dependence in T-cell acute lymphoblastic leukaemia

Alessandra Di Grande 1, Sofie Piers3, Jochen Prehn1,  Pieter

Van Vlierberghe2, Tríona Ní Chonghaile1.

PG2+ P13 Development of a Novel Cytoplasmic Trackable NIR Platinum-

Fluorophore Conjugate

Eolann Kitteringham1, Dan Wu1, Brendan Twamley2,Shane

Cheung1, Donal F. O'Shea1, and Darren M. Griffith1

PG2+ P14 Development of an inhalable, RNAi-star polypeptide delivery

system with therapeutic applications in cystic fibrosis

Rachel Gaul1,2,3,4,6, Robert Murphy3,5, Alice McCloskey1,2,4,

Chiara De Santi6, Joanne M. Ramsey1,2,3,4, Andreas

Heise3,4,5, Catherine M. Greene6, Sally-Ann Cryan1,2,3,4

PG2+ P15 Developmental expression of microRNA-134 and determination of

chemoconvulsant parameters to model paediatric epilepsy in

mice

Aoife Campbell1, Amaya Sanz Rodriguez1, Meghan Thorne

Miller2, Cristina R Reschke1 and David C Henshall1 .

PG2+ P16 Does cognitive impairment impact adherence? A systematic

review and meta-analysis of the association between cognitive

impairment and medication non-adherence in stroke

Daniela Rohde1, Niamh A. Merriman1, Frank Doyle1, Kathleen

Bennett1, David Williams2 and Anne Hickey1.

PG2+ P17 Exacerbated epileptic phenotype in miR-22 knockout mice Luiz Fernando Almeida Silva1, Cristina R. Reschke1, Tobias

Engel1, David C. Henshall1

PG2+ P18 Exosomal microRNA as a novel mechanism of intercellular

communication in Epilepsy

Aasia Batool1, Thomas Hill1, Mairead Diviney1, Gary Brennan1,

Elena Langa1, Amaya Sanz-Rodriguez1, Brenton Cavanagh1,

Catherine Mooney2, David Henshall1.

PG2+ P19 Finding Alzheimer's Early: Blood-based MicroRNA biomarkers in

Prodromal stages of Alzheimer's Disease.  

Aidan Kenny1, Miguel Medina2, Miguel Calero2, Eva Jimenez-

Mateos1 and Toabias Engel1

PG2+ P20 Generation of brain cell type specific flag-tagged Ago2 transgenic

lines to investigate cellular origin of miRNAs in experimental

epilepsy

Elizabeth Brindley1, Gary P Brennan1, Mairead Diviney1,

Thomas Hill1, Cristina Ruedell Reschke1, Aasia Batool1, Caroline

Sheedy1, Karen Conboy1, David C Henshall1

PG2+ P21 Inhaled corticosteroid  and Long Acting Beta-adrenoceptor

Agonist therapy adherence reporting and monitoring in clinical

trials of severe adult asthma drug treatments: a systematic review

Matshediso C. Mokoka1, Melissa J. Mc Donnell2,Sarah

Cormican2, Fiona Boland3, Frank Doyle3, Richard W. Costello1,4

PG2+ P23 Junctional Adhesion Molecule-A is a novel upstream regulator of

Human Epidermal Growth Factor Receptor-3 signalling in breast

cancer

Rodrigo GB Cruz1, Stephen F Madden2 and Ann M Hopkins1

PG2+ P24 Life course transitions and changes in alcohol consumption

among middle aged and older Irish adults: a prospective cohort

study using the Irish Longitudinal Study on Ageing (TILDA) 

Alice Holton1, Paul Gallagher1, Tom Fahey2, Fiona Boland2,

Frank Moriarty2 and Gráinne Cousins1

PG2+ P25 Macrophage polarization and their cross-talk with Mesenchymal

Stem Cells can be modulated by substrate stiffness

Rukmani Sridharan1,2,3, Brenton Cavanagh4, Andrew

Cameron1,2,3, Daniel J. Kelly1,2,3, Fergal J. O'Brien1,2,3

PG2+ P26 Medication-related financial burden resulting from prescription co-

payments in an older publically insured population and its impact

on antihypertensive medication adherence

Paul Dillon1, Susan Smith2, Paul Gallagher1, Gráinne Cousins1

PG2+ P27 Methodological Approaches for Assessing the Cost of Diabetic

Foot Ulcers: A Systematic Literature Review

Maisoon Mairghani1, Khalifa Elmusharaf2, Declan Patton1, Omer

Eltahir1, Ghufran Jassim3, Zena Moore1 and Jan Sorensen4.

PG2+ P28 Mutations in ERBB3 and BARD1 result in a worse relapse free

survival for HER2+ breast cancer patients treated with adjuvant

Taxotere, Carboplatin and Herceptin (TCH)

Damien Cote1; Alex Eustace2; Sinead Toomey3; Mattia

Cremona3; Malgorzata Milewska3; Simon Furney4; Aoife Carr3;

Joanna Fay5; Elaine Kay5; Susan Kennedy6; John Crown6;

Bryan Hennessy7; Stephen Madden1

PG2+ P29 Non-genomic effects induced by androstenedione may potentiate

resistance in aromatase inhibitor resistant breast cancer

Rachel Bleach1, Laura Creevey1, Arnold D.K. Hill2 , Stephen

Madden3, Leonie Young1, Stephen Pennington4, Marie McIlroy1

PG2+ P30 Open Source 3D Printing for the Fabrication of Magnetically

Addressable Hydrogels

Patricia Monks1,2, Dermot Brougham2 and Andreas Heise1
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PG2+ P31 Optimisation of PLGA-PEG nanoparticles for targeted drug

delivery in inflammatory bowel disease

Lauren J Mohan1, Jacqueline S Daly1, Zebunnissa Ramtoola2

PG2+ P32 PIK3CA MUTATION IN HER2 THERAPY RESISTANT BREAST

CANCER:  A POSSIBLE DYNAMIC INFLUENCE

Niamh Keegan1,2, Keith Egan2, Kyran Bulger3, Janice Walshe4,

Giuseppe Gullo4, John Crown4, Catherine M Kelly5, John

McCaffrey5, John Kennedy6, Oscar S Breathnach2,Liam

Grogan2, Patrick G Morris2, Sinead Toomey1* Bryan T

Hennessy*1,2

PG2+ P33 Polygenic risk score as a determinant of risk of non-melanoma

skin cancer post-renal transplantation

Caragh P. Stapleton1, Kelly A. Birdwell2, Amy Jayne McKnight3,

Alexander P. Maxwell3, Patrick B. Mark4, M. Lee Sanders5,

Fiona A. Chapman4, Jessica van Setten6, Paul J. Phelan7, Claire

Kennedy8, Alan Jardine4, Jamie P. Traynor4, Brendan Keating9,

Peter J. Conlon8,10 and Gianpiero L. Cavalleri1

PG2+ P34 Predictors of adverse outcomes and factors associated with the

risk-stratification model through a community virtual ward for older

persons with complex health and social care needs.

Clare C. Lewis1, Declan Patton1, Zena Moore1, Tom O'Connor1,

Sherly George1 and Linda E. Nugent1.

PG2+ P35 Pressure ulcer risk assessment: risk factors and risk screening in

older persons 

Aglécia M. V. Budri1,2, Zena Moore1, Declan Patton1 and Tom

O’Connor1

PG2+ P36 Reinforcement of Collagen Hyaluronic Acid Scaffolds using 3D

printed Polymers for Cartilage Tissue Engineering

Mark Lemoine1,2,3, John M. O’Byrne1,4, Daniel J. Kelly1,2,3,

Fergal J. O’Brien1,2,3

PG2+ P37 Responsive triblock copolymer particles with tuneable size and

shape

Elena Bobbi1, Andreas Heise1

PG2+ P38 Retention of patients in opioid treatment: Protocol for a systematic

review 

Aisling O' Connor1, Fiona Boland2, Joe Barry3, Dr. Grainne

Cousins4. 

PG2+ P39 RNA Sequencing identifies BRD3 as a novel therapeutic target in

invasive lobular carcinoma breast cancer

Louise Walsh1, Finbarr Tarrant2, Bruce Moran2, Sudipto Das1,

Damir Vareslija3, Catriona Dowling8, Philip Schouten4, Suet-

Feung Chin5, Rene Bernards6, Carlos Caldas7, Leonie Young3,

William M. Gallagher2, Tríona Ní Chonghaile8* & Darran P.

O’Connor1*.

PG2+ P40 Scaffolds for Cartilage Tissue Engineering. Shona O'Brien1 and Andreas Heise1

PG2+ P41 Sustained release of an angiogenic growth factor from a

nanoparticle-loaded Hyaluronic Acid based hydrogel suitable for

minimally invasive delivery to the ischaemic myocardium

Joanne O'Dwyer1, 2, 3, Robert Murphy4, Andreas Heise4, Garry

P. Duffy2, 3, 5and Sally Ann Cryan1, 2, 3.

PG2+ P42 Abstract Withheld Viviane Chiaradia,1,2 Débora de Oliveira,2Pedro H. H. Araújo,2

Claudia Sayer,2 Andreas Heise1

PG2+ P43 The association between medication adherence and health

outcomes in older people: a systematic review and meta-analysis

protocol

Caroline Walsh1, Caitriona Cahir1, Kathleen E. Bennett1

PG2+ P44 The damaging effect of Neutrophil Extracellular Traps on the

vascular endothelium during sepsis

Tony M. McHale1,2,3, Stephanie Leahy1 Carolina D.

Garciarena1,2,3, Steve W. Kerrigan1,2,3

PG2+ P45 The Macrophage Galactose-type Lectin represents a novel

binding partner for von Willebrand Factor and modulates in vivo

clearance.

Soracha E Ward1, Jamie M O'Sullivan1, Sonia Aguila1, Padraic

Fallon2, Teresa M Brophy1, Roger JS Preston1, Paul Smyth3,

Orla Sheils3, Alain Chion1, James S O'Donnell1

PG2+ P46 The molecular clock controls mitochondrial respiration and affects

the innate immune response in macrophages

George A. Timmons1, Mariana P. Cervantes-Silva1, Cathy A.

Wyse1, James O. Early1,2, Annie M. Curtis1,2

PG2+ P47 The prevalence of insulin pump use by adults with Type 1

diabetes in Ireland in 2013-2015. Is insulin pump therapy

underutilized?

Katarzyna Gajewska1, Kathleen E. Bennett1, Seamus Sreenan2,

Regien Biesma1

PG2+ P48 The role of exosomal derived miRNAs in driving a host’s

response to infection in sepsis.

Glenn G. Fitzpatrick 1,2,3, Rebecca L. Watkin1,2,3, Phil

Cummins4, Steve W. Kerrigan1, 2, 3. 

PG2+ P49 The role of the deubiquitinase USP11 in endocrine-driven breast

cancer 

Lisa Dwane1, Sudipto Das1, Bruce Moran2, Aisling E.

O’Connor2, Laoighse Mulrane2, Annette M. Dirac3, Karin

Jirstrom4, John P. Crown5, Rene Bernards3, William M.

Gallagher2, Tríona Ní Chonghaile6 and Darran P. O’Connor1

PG2+ P50 Uncovering the role of luminal progenitors in endocrine resistant

breast cancer

Karen Crowley1, Sara Charmsaz1, Damir Vareslija1, Sinead

Cocchiglia1, Arnold Hill2, Leonie Young1
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PG2+ P51 What impact does cold air atmospheric plasma have on bacterial

biofilms formed on hospital surfaces?

Muireann Fallon1, Sarah Kennedy1, Stephen Daniels2 and Hilary

Humphreys1,3.
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Number Title Author

Oral Presentations:

UG O1 A qualitative study of the patient journey through the healthcare

system and information sources used by parents in Attention-

Deficit-Hyperactivity-Disorder (ADHD)

Ciarán FitzGerald1, Aaron Whelan1, Blánaid Gavin2, John

Hayden1, Fiona McNicholas2, Michelle Flood1

UG O2 Assessing role of SATB2 and SATB2-AS1 genes in colorectal

cancer

Zi Yan Chiah1, Camille Hurley2, Ian Miller3, Annette

Byrne3,Sudipto Das2 and Darran O’Connor2

UG O3 Impact of Universal Newborn Hearing Screening (UNHS) on

Cochlear Implanted Children in Ireland

Melissa M. Gabriel1, Christine McHugh2, Cristina Simoes-

Franklin2, Jyoti Thapa2, Fergal Glynn2, Peter Walshe2, Laura

Viani1,2

UG O4 Investigating protease activated receptor 1 (PAR-1) in platelet

activation in alpha-1 antitrypsin deficiency (AATD)

Melvin C.S. Hoo1, Noreen Lacey2, Padraig Hawkins2, Thomas

McEnery2, Noel G. McElvaney1,2 and Emer P. Reeves1,2

UG O5 Investigating the Role of Carbonic Anhydrase 1 in Post Traumatic

Stress Disorder.

Matthew Ramesar1, Magdalena Hryniewiecka2, David R.

Cotter2 and Melanie Föcking2.

UG O6 The qualitative evaluation of an interprofessional education day

aimed at improving adherence in patients with Chronic

Respiratory Diseases.

Emmet Farrington1, Cristin Ryan2, Fiona Daly3, Michelle Flood1

John Hayden1 Judith Strawbridge1

Poster Presentations:

UG P1 Change and Variation in Prescribing in General Practices in

England Following a Safety Warning about Mirabegron

Shegufta Razzaque1, Frank Moriarty1, Ronald McDowell1, Tom

Fahey1

UG P2 AN INVESTIGATION OF DISEASE VARIANT FREQUENCIES

WITHIN THE IRISH TRAVELLER POPULATION COMPARED

TO THE SETTLED IRISH POPULATION.

Syama Gollapalli1, Edmund Gilbert 2 and Gianpiero Cavalleri3.

UG P3 Analysis of novel cancer immunotherapy compounds discovered

for the inhibition of indoleamine 2,3-dioxygenase (IDO) enzyme

activity.

Claire Conlon 1, Qiao Chunhua 2, Xu Lumei 2

UG P4 Approaches to lower limb progressive resistance strength training

in the elderly: what are stakeholders’ views?

Shanice Vallely1, Sinead Coleman2, Niamh Murphy2, Frances

Horgan1

UG P5 Assessing the quality of online information for patients with

arteriovenous fistulas

Richard Bresler1, Louis Richter1, Noel Lynch2, Peter Naughton2

UG P6 Audit to Assess the compliance of referral criteria to the Intensive

Support Team at Oxford Health NHS Foundation Trust from

1st August 2015 – 1st August 2017

Sara Tierney1, Noel Burke2

UG P7 Balance, Gait and Dizziness in Adult Patients post Cochlear

Implant

James Garvan1, Deirdre Murray2, Dara Meldrum3, Alexandra

Murphy2, Roisin Vance2, Dr. Cristina Simoes Franklin4, Dr.

Jaclyn Smith4, Laura Viani4

UG P8 Can Criteria Associated with Centrally Mediated Pain

Independently Predict Outcomes of Lumbar Epidural and Facet

Joint Injections in Adults with Persistent Low Back Pain? A

Prospective, Cohort Study

Fiona Callan1, Niall Halliday2 and Louise Keating1

UG P9 Characterisation of the quality of Penicillin V Tablets from Double

Blind Capsules

Josephine Takyi, Eoin Cotter, Zeibunnissa Ramtoola.

UG P10 Characterization of patients with low glucometer readings

attending the emergency department of a level 3 hospital.

Sultan Fathi 1, Niamh Collins 2, Joseph McKeever 2, Emily

O’Conor 2, Rachel Gilmore 2, Tommy Kyaw Tun 3, John

McDermott 3, Seamus Sreenan 3.

UG P11 Characterization of the interaction of Nanoparticles with Human

Platelets using confocal imaging and flow cytometry.

Sian Won Tan1, Dermot Cox2, Tatyana Devine2, Sheila Zaros2,

Brenton Cavanagh3, Lauren Mohan4, Zebunnissa Ramtoola4

UG P12 Clinical prediction rules to aid treatment selection in

musculoskeletal conditions: A systematic review

1Rose Galvin, 1Emma Wallace, 3Kate Kerse, 2Patricia King,
2Sarah Madden, 2Helen French, 1Tom Fahey



Number Title Author

UG P13 CLOT OR NOT? A RETROSPECTIVE STUDY OF THE

POTENTIAL USE OF THE PULMONARY EMBOLISM RULE

OUT CRITERIA IN AN IRISH ADULT EMERGENCY

DEPARTMENT.

Muath Abahussain1, Advait Kothare1, Nikita Svirkov-Vainberg2,

Galamoyo Nfila2, Patrick O’Kelly2, Peadar Gilligan2.

UG P14 Co-morbidities, Co-medications, and Concordance in Breast

Cancer Survivors: A Prospective Cohort Study

Weng Kit Chan1, Amelia Smith2, Kathleen Bennett on behalf of

the BREAST-PREDICT group2

UG P15 Determining the most effective exercise for gluteal muscle

activation in children with Cerebral Palsy using surface

electromyography

Emer Lafferty1, Colm Daly2, Marie Joyce2, Ailish Malone1,2

UG P16 Development of a sustained release system for delivery of the

chemotactic factor SDF-1 to the heart following myocardial

infarction

Megan Cullen1, Joanne O’Dwyer 2, 3, 4, Robert Murphy5,6,

Andreas Heise5,6, Sally-Ann Cryan2, 3, 4, 5

UG P17 Diabetes type I and Middle Ear Pathology Ahmed Alaradi1, Ahmed Alekri1, Ammar Kheyam1, Ali

Alaysreen1, Susan Amin1, Ebrahim Rajab1, Hasan Hameed2,

Omar Ali2, Khaled Nazzal2, Abdullah Altamimi2, and Amer Al-

Ansari2.

UG P18 Do features of Central Sensitisation exist in Greater Trochanter

Pain Syndrome (GTPS)? a case control study.

Chie Jong1, Mary McCallan2 and Helen P French1

UG P19 Effect of over-encapsulation on disintegration and dissolution of

finished drug products

Stephen J. Walsh1, Sam Maher1

UG P20 Exploring The Prevalence of Rare F and Null SERPINA1

Mutations In Alpha-1 Antitrypsin Deficiency

Kim C Kok, Tomás P Carroll and Noel G McElvaney

UG P21 Expression profiling of the cytoplasmic polyadenylation protein

family, specifically

CPEB1 in epilepsy

Devendra Jagai 1, Marianna Alves 1, Edward Beamer 1, James

Morgan 1, Antonella Poggianni 1, Tobias Engel 1

UG P22 Healthy user bias: Vitamin D use among a breast cancer cohort. Sneha Singh1, Jamie Madden1, Amelia Smith1, Kathleen

Bennett1

UG P23 Impact of an Electronic Health Record on task time distribution: a

time and motion study (Phase 1: Pre-introduction)

Joyce Costello1, Brian Cleary2, Eavan Higgins3, Brian

Kehoe4,Anu Garg5, Naomi McCallion6, Shane Cullinan7

UG P24 Implementation of stratified care for low back pain patients in

secondary care: a prospective, observational, feasibility study

Chloe Murnaghan1, Caroline Treanor2, Mary McCallan3,

Helen French1

UG P25 Influenza Vaccination Uptake in an Irish Obstetric Cohort Tina Barrett1, Richard Drew2, Dr Fiona O'Reilly3, Dr. Austin

O'Carroll3, Dr Aisling O'Shea3, Dr. Edel McEntee3, Prof. Brian

Cleary2

UG P26 Inhaler technique errors among healthcare professionals: a

systematic review

Cliona Sheehy1 and Cathal Cadogan1.

UG P27 Investigating impact of enhancer methylation on gene expression

in metastatic colorectal cancer

Joshua Ramjohn1, Camille Hurley2, Ian Miller3, Annette Byrne3,

Darran O'Connor2, Sudipto Das2

UG P28 Investigating platelet induced neutrophil inflammation in

individuals with alpha-1 antitrypsin deficiency

Melvin Q. Lee1, Noreen Lacey1, Michelle M. White1, Noel G.

McElvaney1 and Emer P. Reeves1.

UG P29 Investigating the potential for using online datasets for preliminary

validation of prognostic bioinformatics tools across glioma

classifications.

Liam Mulcahy, Manuela Salvucci1, Jochen H. M. Prehn1

UG P30 Investigation into the physical compatibility of sildenafil during

simulated Y-site administration with adrenaline and noradrenaline

James Walsh1, Fatemah Alsalman2, Dr Fiona O Brien2.

UG P31 Investigation into the Y-site compatibility of Sildenafil in

combination with Noradrenaline, for use in the paediatric

population with pulmonary arterial hypertension

Sophie Jones1, Fatemah Alsalman1 and Fiona O’Brien1.

UG P32 Investigation of the effects of the bone marrow, splenic and

thymic microenvironments on T-ALL migration and invasion

Luke Kelly1, Alessandra Di Grande1, Triona Ni Chonghaile1

UG P33 Investigation of the recovery and stability of PLGA-PEG

nanoparticles for drug delivery in inflammatory bowel disease

Fayez Aldhufairi1, Lauren J Mohan2, Jacqueline S Daly2,

Zebunnissa Ramtoola3
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UG P34 Neuroprotective effects of gum arabic in the ageing brain of type

2 diabetic rats: interim analysis

Fatema Al Madhoob1, Bassam AlHamer1, Samar Ghazzal1,

Abdulla Dawaishan1, Sadiq Rasool2, Abdulrahman Qareeballa2,

Sayed Hashim2, Faisal Falamarzi2, Michael Keogh1, Brenton

Cavanagh3, Amer Al-Ansari2 and Ebrahim Rajab1.

UG P35 NOVEL CLARITY METHOD FOR CHONDROCYTE ANALYSIS

IN OSTEOARTHRITC MOUSE MODELS

Bohnejie A. Ogon1, Xu Chensi1, Brenton Cavanagh1, Dr Oran

Kennedy1

UG P36 Patient Willingness To Be Seen By A Physician Associate Theivanai Saroja Ramaiah1, Arnold Hill2, Eric Clarke3, Steven

McMaster 4, Pauline Joyce 5.

UG P37 Patterns of Pain- Persistence and Pain-Avoidance in people with

Chronic Low Back Pain

Ruth Loughlin1 , Nuala Murphy1, Caroline Treanor3, Ciaran

Bolger2, Helen P French1

UG P38 Population substructure and associated ancestry in Irish

Travellers.

Sophie Mulcahy Symmons1, Edmund Gilbert2, Gianpiero

Cavalleri2.

UG P39 Prevalence of Hip and/or Groin Pain in Adolescents: A Systematic

Review

Rebecca Gallagher1, Aisling O'Grady1, Frank Doyle2 and Helen

French1

UG P40 Profiling miRNA Expression in Patients with Primary Sjogren’s

Syndrome

Ameera Khan3, Joan Ni Gabhann1,3 and Conor C. Murphy1,2

UG P41 Abstract Withheld Niamh Dhondt1, Sophie Sabherwal2, David Cotter2

UG P42 Realistic modeling and simulation of the human knee joint

movement incorporating the realistic axes of rotations

Anas Zeidan1 and Andy K. Ma1

UG P43 Relationships between features of central sensitisation and

neuropathic pain in lower limb osteoarthritis? a cross-sectional

study

Aisling O'Grady1, Criona O'Donohue2, Ciaran Brennan3, Helen P

French1

UG P44 Return to Physical Activity after Non-Disabling Stroke – A profile

of attitudes, barriers and preferences.

Rachael Brophy1, Ruth Madigan2, Dr Mary Walsh1, Nuala

Murphy1, Prof Joseph Harbison3, Dr. David Bradley3, Frances

Horgan1

UG P45 Role of Runx2 in Microcalcification Associated with Breast Cancer Nadine Copty1, Shane O'Grady2, Maria Morgan2

UG P46 Scaffold Composition and Crosslinking Influence Cancer Cell

Activity in a 3D In Vitro Model of Pancreatic Cancer

Ranya Buhamad1, 2, Yousef Husain1, 2, Alan Hibbitts2, Irina

Pascu2, Niall Cronin1, 2, Helena Kelly1, 2, Cian O’Leary1, 2.

UG P47 Star Shaped Nano-engineered Antimicrobial Polypeptide

Polymers (SNAPP) as novel agents against Carbapenem-

Resistant Klebsiella pneumoniae

Anam Shah1, Andreas Heise2, Mary Pryce3, Deridre Fitzgerald-

Hughes1

UG P48 The association between burnout and depression in medical

students

Orla Fitzpatrick 1, Regien Biesma 2, Ronan Conroy 2, Alice

McGarvey 3

UG P49 The Effect of Ataluren Treatment on the Rare Nullbolton Alpha-1

Antitrypsin Mutation

Mohammad Alfares1, Danielle Dunlea2, Prithvi Akepati3, Andrew
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 The National Alpha-1 Antitrypsin Deficiency Targeted Detection Programme

Laura T. Fee1,4, Tomás P. Carroll1,4, Margaret Molloy1, Geraldine Kelly1, Emma Pentony2, Anna Gardiner2, Ilaria Ferrarotti3, William

Tormey2, and Gerry McElvaney4. 

1Alpha One Foundation, RCSI Beaumont Hospital, Dublin 9. 2Department of Biochemistry, Beaumont Hospital, Dublin 9. 3Department of

Biochemistry and Clinical Genetics, University of Pavia, Italy. 4Irish Centre for Genetic Lung Disease, Department of Medicine, RCSI Beaumont

Hospital, Dublin 9.

AAT deficiency (AATD) is a hereditary disorder caused by mutations in the SERPINA1 gene, and leads to risk for lung, liver and skin disease. The

most common deficient mutation is Z (Glu342Lys), but at least 100 other harmful mutations exist. AATD is under-diagnosed despite World Health

Organisation (WHO) and American Thoracic Society (ATS) / European Respiratory Society (ERS) guidelines advocating screening all COPD,

poorly-controlled asthma, and cryptogenic liver disease patients, as well as first degree relatives of AATD individuals.

19,500 individuals have been screened following WHO and ATS/ERS guidelines in the National AATD Targeted Detection Programme. AAT

phenotyping was by isoelectric focusing and AAT levels by immune turbidimetry. Sequencing of the SERPINA1 gene was used to identify rare and

novel mutations.

We have identified 315 ZZ, 295 SZ, 92 SS, 2855 MZ, 1845 MS, and over 100 individuals with rare deficient phenotypes (e.g. IZ, FZ, IS, Null,

Mmalton). A number of novel SERPINA1 mutations have been discovered.

Our results illustrate the high prevalence of AATD in Ireland and the success of a targeted approach. We advocate that all COPD patients should

be tested for AATD as per ATS/ERS and WHO guidelines. The advantages of a diagnosis of AATD include specific treatments such as

augmentation therapy, family screening, smoking cessation, and the consideration of occupational and environmental exposures. 
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In Vivo Taste Assessment of Four Commonly Used Anti-Tuberculosis Drugs for Paediatric Formulation Development

Alison Keating1,2, Jessica Soto1,3, Yucheng Sheng1, Claire Forbes4, Min Zhao1, Duncan Q.M. Craig1, Catherine Tuleu1

1UCL School of Pharmacy, 29-39 Brunswick Square, London, WC1N 1AX, UK. 2RCSI School of Pharmacy, 111 St. Stephen's Green, Dublin 2,

Ireland. 3Novartis Pharma AG, Basel, Switzerland. 4Pfizer UK Ltd., Sandwich, Kent, CT13 9ND, UK.

Tuberculosis (TB) is a major global health problem. Adherence to TB treatment regimens is low. The aversive taste of TB medicines is cited as

a key reason for this.1 Despite many reports of the aversive taste of these medicines being a barrier to treatment, no studies have quantified their

bitterness. In this study the taste of isoniazid (I), rifampicin (R), pyrazinamide (P) and ethambutol (E) was assessed using a human taste panel

(HTP) and the rodent brief access taste aversion (BATA) model. The secondary objective was to determine if the BATA model is a useful tool for

taste assessment of formulations containing these drugs.

For HTP (UCL REC 4612/009) 4 concentrations of each drug were prepared in bottled water. Participants rinsed their mouths with the solution for 5

sec, before spitting into a receptacle. Subjects then immediately rated the taste on a 10 cm bipolar scale. For BATA testing (PPL 70/7668), 6

concentrations of each drug were prepared in deionised water. Each mildly water-deprived rat was placed in the lickometer (Davis MS-160) and

presented with drug solutions in a randomised order. The number of licks taken of each solution was recorded. The EC50 value (concentration of

drug which elicits half maximum taste response compared to water) and IC50 value (concentration of drug which suppresses 50% of licks) were

calculated with an Emax model.2

The drugs were classified as mildly bitter based on IC50 and EC50 values obtained. Rats were found to be more sensitive to the taste of I, R and

E and relatively insensitive to the taste of P compared to human participants. In summary, estimated human EC50 values for I, R, P and E were

determined and the BATA model deemed suitable for taste assessment of formulations containing I, R and E.

References: 1. le Roux et al. (2009) BMC Med. 7; 67-80 2. Soto et al. (2015) Eur J. Pharm. Biopharm. 91, 47–51
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A Comparative Study of Quantitative Sensory Testing Profiles in Adults with Acute or Sub-acute Cervical Radiculopathy and Pain-Free

Controls

Niamh Roche1, Louise Keating1, and Catherine Doody2

1School of Physiotherapy, RCSI, Dublin. 2School of Public Health, Physiotherapy, and Sports Science, UCD, Dublin

Cervical radiculopathy (CR) has been defined as pain in a radicular pattern in one or both upper extremities related to compression and/or irritation

of one or more cervical nerve roots, with signs and symptoms including varying degrees of sensory, motor, and reflex changes in addition to

dysaesthesia and paraesthesia (1). Pain Pressure Threshold (PPT) is a form of quantitative sensory testing (QST), which is a psychophysical

method used to quantify somatosensory nerve function in both healthy subjects and patients with neuropathic pain. PPT is advocated by the

International Association for the Study of Pain (IASP) in the assessment of neuropathic pain (2). It is unknown whether early PPT changes have the

capacity to predict outcome.

A convenience sample of 64 pain-free adults are being recruited from RCSI staff and postdoctoral students and their QST profiles from a single

testing session are being compared to baseline QST profiles from PACeR trial participants with recent onset cervical radiculopathy. Pain-free

controls are age (within 5 years) and gender matched to PACeR trial participants. Ethical approval for this cross-sectional study was received from

the RCSI Research Ethics Committee.

Data for 9 case/control pairs are currently available and it is anticipated another 12 months will be needed for recruitment to be completed. As

expected, there are clear differences between the groups’ somatosensory profiles (using paired t tests) but as yet, no strong conclusions can

currently been drawn but augmented central pain processing does not appear to be evident in the patient cohort.

1.   BONO et al, 2011. An evidencebased clinical guideline for the diagnosis and treatment of cervical radiculopathy from degenerative disorders.

Spine J, 11, 6472.

2.   BACKONJA, M. et al. 2013. Value of quantitative sensory testing in neurological and pain disorders: NeuPSIG consensus. Pain; 154: 1807-
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An exploration of how a simulated adherence exercise may increase empathy in undergraduate pharmacy students

John C. Hayden1, Sam Maher1, Paul J. Gallagher1, Annie Ó Breacháin2, Patricia Cummins3, Michelle Flood1

1School of Pharmacy, RCSI, Dublin. 
2School of Arts Education and Movement, DCU Institute of Education, Dublin.
3Pharmacy Department, Our Lady’s Children’s Hospital, Crumlin, Dublin.

Rationale: Empathy, while considered a core necessity for effective healthcare provider-patient relationships remains a somewhat vague concept,

and therefore challenging to ‘teach’. One helpful theoretical conceptualisation suggests it is composed of affective, cognitive, moral, and

behavioural domains. This study seeks to explore attitudes towards a simulated adherence task using placebo medicines and how the learning

activity supports the development of elements of empathy.

Methods: First-year pharmacy students (n=61) were dispensed a labelled container with a month’s supply of jelly-beans and instructed to take one

daily 30 minutes before food. After four weeks a debrief session was held with a mixed-methods evaluation comprising of a survey and facilitated

debrief.

Findings:56/61(92%) students completed the evaluation. Self-reported adherence rate was 79% (75-83% 95% CI). Students found the simulation

a valuable learning experience (69% agree), felt they understood better the challenges for patients taking long-term medications (81% agree), and

better understood the role of pharmacists in managing adherence (75% agree). Initial analysis of free-text responses and flipcharts from the

facilitated debrief suggest impact on all four conceptualised domains of empathy. However, students struggled with describing the demonstrations

and manifestations of moral and emotional components compared with cognitive and behavioural components.

Discussion: First year undergraduate pharmacy students had positive affective and cognitive attitudes to a simulated adherence exercise. Mixed-

method evaluation suggests enhancement of affective, cognitive, moral and behvaioural components of empathy though students struggled to

describe how to demonstrate their appreciation of these components for some domains
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Does the shoe really fit? Characterising ill-fitting footwear among community dwelling elderly.

Brian O’Rourke1, Rachael Brophy1, Shanice Vallely1, Niamh Murphy2, Bronagh Conroy2, Conor Stout2, Conal Cunningham3, Mary E. Walsh1,

Frances Horgan1

1School of Physiotherapy, Royal College of Surgeons in Ireland (RCSI), Dublin 2, Ireland. 2Robert Mayne Day Hospital Physiotherapy Department.
3MEDEL, St James’ Hospital, Dublin 8, Ireland.

One in three older people fall each year1. The causes of falls in older people are multifactorial, and may be caused by extrinsic factors such as

unsafe footwear2. Wearing inappropriate footwear has been associated with falls3 and may impair balance and alter gait patterns in the elderly.

The aim of this study was to examine the proportion of older patients attending a geriatric day hospital who were wearing incorrectly sized shoes.

Design: Observational cross-sectional study. Participants were older patients presenting at the Robert Mayne Day Hospital for physiotherapy

between June-July 2017. Variables included: Demographic data, Shoe size (internal shoe gauge) and Subjects’ foot length (SATRA shoe size

stick), Footwear Assessment Form, Timed Up and Go score (TUG) and Nottingham Extended Activities of Daily Living Scale (NEADL)

score. Correct shoe size definition was a gap of 10-15mm between toes and the anterior of shoe4. Results: 133 patients were screened, 2 declined

and 111 were assessed. Average age was 81.6 years, range 63-99, and 40%(N=44) were male. 6%(n=7) were defined as having correctly fitting

shoes on both feet. 72%(n=80) were defined as having incorrectly fitting shoes. 67%(n=74) reported wearing slippers at home. Discussion: We

found a large cohort of older people wearing ill-fitting footwear on both feet and previous research indicates that this could put them at risk of

falling.1Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly persons living in the community. N Engl J Med 1988;

319:1701–7. 2Finlay O. Footwear management in the elderly care program. Physiotherapy 1986; 72:172–78. 3Sherrington C, Menz HB. An

evaluation of footwear worn at the time of fall-related hip fracture. Age Ageing 2003; 32:310–4. 4Chantelau E, Gede A: Foot dimensions of elderly

people with and without diabetes mellitus - a data base for shoe design. Gerontol 2002, 48:241–244.
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Emergent Motor Speed Deficits in Young Adults with Psychotic Experiences: A Longitudinal Study.

Eleanor Carey1 Diane Gillan2, Niamh Dooley1, Colm Healy1, Ian Kelleher1, Mary Cannon1,2.

1Dept of Psychiatry,RCSI, Dublin. 2Beaumont Hospital, Beaumont, Dublin.

Introduction: Research involving motor speed and individuals who have reported a psychotic experience is sparse. Motor skills have previously

been found to be a potential predictor of daily functioning abilities in at-risk individuals (Wittich & Nadon, 2016).Participants and Method:

Adolescents aged 14-18 (N=56) were assessed for psychotic symptoms using the psychosis section of the Kiddie Schedule for Affective Disorders

and Schizophrenia. 18 reported psychotic experiences (PE’s); therefore 38 were controls. The participants completed neuropsychological

assessments- subtests of the MATRICS battery. Measures of speed of processing including the Trail-making Task (TMT) parts A and B and the

Brief Assessment of Cognition (BACS)- Symbol Coding, motor speed was measured by the Purdue Pegboard. At the follow up-study aged 18-22,

participants completed the same neuropsychological assessments .The Global Assessment of Function (GAF) was also taken.Results: At the first

time-point, ANCOVA analysis revealed no group differences were found for any of the neuropsychological assessments that were administered. At

the second time-point however, a significant group difference was found in the performance on the pegboard task (F=9.27, p=.00), the PE group

performed significantly worse on the task, and this significant difference remained for both dominant (F=5.65, p=.02) and non-dominant hands

(F=8.75, p=.01). The speed of processing subtests did not reveal any significant group difference (F=1.55, p=.22).  A correlation analysis was then

conducted to investigate the effects of motor speed on global functioning (GAF scores), which was significant (r=.31,p=.02). Conclusion: The crucial

finding of this study is an emergent cognitive deficit which has been revealed over time, advancing the knowledge in the trajectory of sub-clinical

symptoms of psychosis.
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Identifying factors influencing Patient Experience Time (PET) targets in the ED using Regression analysis.

Fareeda Borhan1, Nafisah Borhan1, Sarfraz Ahmed1, Ligimol Varghese1, Emily O’Conor1.

1-5Emergency Department, Connolly Hospital Blanchardstown,Dublin 15.

INTRODUCTION : The  EMP recommends a national Total ED Time (TEDT) standard of 95% of patients having their emergency care completed

within 6 hours of arrival in an ED. Sequel to our pilot study conducted in May 2015  that determined factors affecting PET for non-admitted patients

 in the ED, we performed an analysis utilising a greater cohort to determine factors that influence  the ‘6-hour target’ for all patients presenting to

the ED.

METHODS: Using the ED electronic database ‘Symphony’, Patient experience times were extracted on a daily basis for the period of 1st July to

31st December 2015. We mined the number of hours of service provided by ED SHOs , ED Registrars,Advanced Nurse Practitioners and Clinical

Nurse Specialists for each day.The total number of ED attendances per day, the number of patients waiting to be seen at 8am (TBS8am) and 8pm

(TBS8pm) by an ED physician each day along with the number of ED boarded inpatients at 8am and 8pm each day were all recorded.A Regression

analysis method was applied  to see which of the above selected factors had maximal influence on the compliance for the ‘6-hour target’.

RESULTS :The  Regression analysis  concluded that TBS8pm exerted maximal and  negative correlation for the  ‘6-hour target’ . Therefore, the

less patients  waiting to be seen at 8pm by ED physician ,the higher the compliance for the ‘6-hour target’ for all patients in the ED. The ED

Registrar hours had a positive correlation for the ‘6-hour target’.Therefore , the greater the number of ED Registrar working hours, the higher the

compliance for the ‘6-hour target’ for all  patients in the ED. Monitoring identified easily retrievable factors in our ED that affect PET, help to better

understand performance and demonstrate improvement towards achievement of the standard.

AS P8

Incorporation of cell-penetrating peptide gene delivery vector into collagen hydroxyapatite scaffold significantly accelerates bone

healing in critical-sized defects.

Rosanne M. Raftery1, 2, David P. Walsh1-3, Gang Chen4, Kevin M. Shakesheff5, James E. Dixon5 and Fergal J. O'Brien1, 2.

1Tissue Engineering Research Group, Dept. Of Anatomy, RCSI, Dublin. 2AMBER Centre, RCSI and TCD, Dublin. 3TREND, School of Pharmacy,

RCSI, Dublin. 4Dept. of Physiology and Medical Physics, RCSI, Dublin. 5Centre for Biomedical Sciences, School of Pharmacy, University of

Nottingham, UK

We have recently developed a novel cell penetrating peptide with glycosaminoglycan-binding domains capable of intracellular delivery of plasmid

DNA (pDNA), termed GET-pDNA. The objective of this study was to use GET-pDNA in combination with collagen hydroxyapatite scaffolds to

develop a cell-free gene-activated scaffold for tissue repair. GET-pDNA transfection efficiency reached approximately 60% in vitro and when

implanted cell-free in vivo, positive luciferase expression was detected indicating efficient and localised transfection of host cells. GET-pDNA was

capable of efficiently delivering therapeutic genes encoding bone morphogenetic protein (pBMP-2) and vascular endothelial growth factor (pVEGF)

to MSCs, up-regulating encoded growth factor expression; in turn significantly enhancing mesenchymal stem cell (MSC) osteogenesis when

compared to untreated controls (p<0.001). At just 4 weeks post-implantation, the gene-activated scaffold induced a significant, consistent,

acceleration in bone tissue formation, completely bridging the defect as indicated by µCT and histomorphemetry. This study describes the

optimisation of a novel cell penetrating peptide for gene delivery and the development of a gene-activated scaffold capable of host cell transfection

making this system suitable for a variety of applications. When applied for bone regeneration, new bone formation at the exceptionally early time-

point of 4 weeks was comparable to that achieved following clinical doses of recombinant BMP-2 protein but at a fraction of the cost. Furthermore,

the transient protein expression induced by the non-viral vector overcomes concerns associated with gene therapy. This cell-free gene-activated

scaffold therefore represents a new ‘off-the-shelf’ product capable of accelerating bone repair in critical sized defects.
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Modelling Alpha-1 Antitrypsin Deficiency Lung Disease Using Alveolar Epithelial Cells Derived from Gene-Edited iPSC

Killian Hurley1, Anjali Jacob2, Joseph Kaserman2, Dylan C Thomas2, Finn Hawkins2, Andrew Wilson2, Darrell Kotton2.

1Dept of Medicine, ERC, RCSI, Dublin. 2Center for Regenerative Medicine, Boston University and Boston Medical Center, Massachusetts, USA.

Introduction: Type II alveolar epithelial cells (AEC2) play key roles in the response of lung epithelial cells to injury and the pathogenesis of lung

disease. These cells are capable of producing alpha-1 antitrypsin (AAT) but little is known about their role in AAT deficiency (AATD) pathogenesis.

Mutation of the SERPINA1 gene leads to low levels of circulating AAT protein which is misfolded causing emphysema. We hypothesise that AEC2s

play an intrinsic role in AATD pathogenesis and therefore we sought to engineer a novel in vitro model to enable the derivation of lung epithelial

cells from patients with AATD.

Methods: We targeted a fluorescent reporter into the endogenous surfactant protein C (SFTPC) locus of iPSC generated from a non-diseased

individual (PiMM) and an individual homozygous for the SERPINA1 Z-gene mutation (PiZZ). Using a directed differentiation approach that

recapitulates embryonic development we generated putative AEC2s which were characterised by RNA-seq, flow cytometry and confocal

microscopy for AAT and electron microscopy for cellular ultrastructure.

Results: Distal alveolar epithelial cells (SFTPC+) express AEC2-specific genes by RNA-seq, together with increased expression of AAT mRNA

and protein, compared to undifferentiated cells. iPSC-derived SFTPC+ cells have ultrastructural characteristics of lamellar bodies and Western

blotting confirms functional processing of SFTPB protein. CRISPR-based gene editing was used to correct the PiZZ genotype to syngeneic PiMM

iPSC and resulting AEC2 demonstrates the absence of misfolded AAT protein.

Conclusion: We find that differentiation of iPSC lines can generate AEC2-like cells containing functional lamellar bodies similar to those in mature

AEC2s and express AAT at significant levels at both mRNA and protein levels. We demonstrate that gene corrected syngeneic clones from PiZZ

individuals do not produce misfolded AAT protein and we plan to determine the role of AEC2s in AATD lung disease.

AS P10

PiSCES: Understanding what People with Epilepsy and their Care-Partners value about an Electronic Patient Portal.

Kevin Power1, Katherine Benson1, Nicholas Allen3, Gianpiero Cavalleri1, Elizabeth Comerford1,4, Brendan Dunleavey11, Richard Corbridge4,

Danny Costello6, Norman Delanty1,5, Colin Doherty7, Mary Fitzsimons4,  John Lynch9, Maire White1,4,5, David Webb10.

1MCT, RCSI, Dublin. 3Dept Paediatrics, NUIG,4 eHealth Ireland. 5Dept of Neurology, Beaumont, 6Dept of Neurology, CUH, Cork. 7Dept of

Neurology, SJH, Dublin. 8 Dept of Neuro Physiology, OLCHC.9 Dept of Neurology, NUIG. 10 Dept of Neurology, OLCHC, 11 ERGO Solutions

Introduction:With the advent of electronic health records, there is a move towards involving patients as partners in their healthcare by providing

them with access to their own health data via electronic patient portals (ePortal).  For example, a recently developed ePortal to the Irish National

Epilepsy Electronic Patient Record (EPR) provides access to summary medical records, tools for Patient Reported Outcomes (PROM), health goal-

setting and preparation for clinical appointments. Aim:To determine what people with epilepsy (their families/carers) value about the Irish epilepsy

ePortal. Methods:A socio-technical process was employed recruiting 30 families of people with epilepsy who also have an intellectual disability

(ID). Family members who are a care partner of the person with epilepsy (PWE) were invited to co-design, develop and implement the ePortal.

Family members engaged in usability and utility testing with a face to face meeting to learn about the ePortal, register for a user account and

evaluate its structure and content. The evaluation tool, used was based on a Usability Questionnaire (Lewis, 1993), consists of a short assessment

of comfort using technology, instructions for using the ePortal and some tasks to complete. Results: Families responded positively to the ePortal

and valued the ability to: share information between clinicians and care partners; use the ePortal as a passport between different healthcare

settings (e.g. primary care to hospital). For elderly parents the ePortal is valued as a tool for supporting shared care between family

members. Participants also suggested further enhancements such as access to clinic letters which can provide an aide memoir in terms of the

careplan agreed with the clinical team.Conclusion: ePortals have the potential to help personalise care, improve patient involvement in clinical

decision making, engage them as safety partners, and help clinicians be more responsive to patient needs.
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The Bactericidal Permeability Increasing Protein is unable to clear Pseudomonas Aeruginosa Infection from the Cystic Fibrosis Lung

due to complexation with Autoantibodies.

Karen V McQuillan1, Fatima S Gargoum1, Oliver J McElvaney1, Noel G McElvaney1, Emer P Reeves1

1Irish Centre for Genetic Lung Disease, RCSI, Beaumont Hospital, Dublin 9

Cystic Fibrosis (CF) is characterised by excessive and ineffective neutrophil mediated inflammation. Pseudomonas aeruginosa (PA) colonisation is

a major contributor to CF lung disease. Antimicrobial proteins such as the Bactericidal Permeability Increasing (BPI) Protein are a vital part of the

hosts innate defence system against invading pathogens. BPI’s potent bactericidal effects are exclusive to gram negative bacteria due to its high

affinity for the lipid A moiety of LPS. This study aimed to determine why BPI is unable to prevent PA infections in CF. BPI’s efficacy was explored

under various conditions, including high glycosaminoglycan (GAG) content, a low pH and protease burden.

Sera & broncho-alveolar lavage fluid (BAL) was isolated from CF patients and HCs. BPI/anti-BPI was detected via ELISA, Western Blot (WB) and

Immunoprecipitation. BPI’s effect on bacteria was assessed using a PA Bactericidal assay. BPI Autoantibodies (AABs) were purified from CF Sera.

Elevated levels of BPI are detectable in the Sera (n=28) and BAL (n=6) (p= 0.01, p=0.008) of CF patients. Increased amounts of full-length BPI is

detectable in CF BAL indicating that it is not degraded by proteolysis (n=14). BPI kills PA efficiently (n=3) and is not inhibited via GAG interaction

(n=3). BPIs action on PA is significant at pH 7.5,(p=0.004) 6.5(p=0.007) & 5.5 (p=0.0001,n=3). High levels of BPI AABs were detected in CF sera

(n=28) and are present and complexed with BPI in CF BAL (n=3). N terminal directed BPI antibodies (p=0.028,n=4), & CF purified AABs (p=0.035,

n=3) inhibit bacterial killing.

BPI exists in high amounts in CF BAL, the full-length protein is present & it is unaffected by GAG interaction or a low pH environment. BPI AABs

purified from CF sera have the capacity to inhibit its activity. For the first time we have shown that BPIs inability to clear PA infections in the

pulmonary microenvironment is due to its complexation with AABs in CF BAL.

AS P12

The Pathway to Hearing Voices: Arcuate Fasciculus Diffusivity & Psychotic Experiences in Adolescence.

Niamh Dooley 1,2, Erik O’Hanlon 1,2, Conor McCandless 1, David Coppinger 1, Amy Adair 1,2 , Colm Healy 1, Ian Kelleher 1, Sarah Roddy 1,

Michelle Harley 1, Mary Clarke 1, Helen Coughlan 1, Mary Cannon 1.

1 Department of Psychiatry, Royal College of Surgeons in Ireland, Education and Research Centre, Beaumont Hospital, Dublin.
2 Trinity College Institute of Neuroscience, Trinity College Dublin.

Members of the general population can experience psychotic experiences (PEs) such as hallucinations and delusions without meeting criteria for

psychotic disorder. Children who report PEs are at 5-16 fold increased risk of a psychotic disorder in adulthood compared to children who don’t,

however less than a quarter of children with PEs actually develop a psychotic disorder (Poulton et al., 2000; Fisher et al., 2013; Zammit et al.,

2013). Our group aims to identify neural correlates of PEs in childhood in order to quantify the risk-for-psychosis associated with PEs objectively. 

The arcuate fasciculus is a white matter bundle that connects frontal, temporal and parietal brain regions involved in auditory verbal processing.

The left arcuate is commonly thicker than the right, an feature commonly attributed to the tendency for language perception and production to be

mediated by the left hemisphere. The integrity of the arcuate (and particularly left arcuate) has been implicated in psychosis by a number of

diffusion-tensor imaging studies (e.g. Geoffroy et al., 2014), however the direction of the relationship between psychosis and tract diffusivity

measures of this tract remains unclear. 

The current study is based on a population sample of school-children (aged 11-13) from the Adolescent Brain Development cohort. Children (n =

50) and their parents completed a clinical interview to establish the presence of PEs. Children had an MRI scan which included diffusion-weighted

imaging. Children with PEs showed significantly lower radial diffusivity (RD) of the left arcuate compared to age- and sex- matched children without

PEs (F(1,42) = 10.04, p = 0.003) which was mediated by the presence of auditory hallucinations. Decreased RD of the left arcuate may be a neural

marker of auditory hallucinations in children and may be utilized in predictive models as a risk factor for psychotic disorder.
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The WATERSPOUTT Project: Solar technologies for water treatment in Sub-Saharan Africa.

Kevin McGuigan

Dept. of Physiology and Medical Physics, Royal College of Surgeons in Ireland (RCSI), Dublin, Ireland

WATERSPOUTT is an EU H2020 funded Research Innovation Action involving 18 partner organisations in 11 countries across Europe &  Africa.

The objectives of WATERSPOUTT are to design, develop, pilot & field-test a range of, sustainable point-of-use solar disinfection (SODIS)

technologies that will provide affordable access to safe water to remote and vulnerable communities in Africa & elsewhere who rely on untreated

sources for their drinking water. These novel large-volume water treatment solar disinfection (SODIS) technologies include:

1. Harvested rainwater SODIS systems for domestic and community use.

2. Transparent 20L-25L SODIS jerrycans.

3. Combined 20L SODIS /ceramic pot filtration systems.

:and are being developed in collaboration and consultation with the end-users.  A unique facet of WATERSPOUTT is its use of social science to:

a. Determine the feasibility & challenges faced at household, community, regional & national level for the adoption of integrated solar technologies

for point-of-use drinking water treatment.

b. Examine the effect of gender relations on uptake of SODIS technologies.

c. Build integrated understanding of the social, political & economic context of water use & needs of specific communities.

d. Explore the relevant governance practices and decision-making capacity at local, national and international level that impact upon the use of

integrated solar technologies for point-of-use drinking water treatment.

WATERSPOUTT aims to transform access to safe drinking water through integrated social sciences, education & solar technologies, thus

improving health, survival, societal well-being & economic growth of communities in African developing countries.
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Using the Inhaler Compliance Assessment (INCA™) device to provide individualised inhaler education is more effective than standard

inhaler education: a case study.

Joanne Walsh1, Lorna Lombard1, Matshediso Constantia Mokoka1, Elaine Mac Hale1, Chloe Carpenter1, Breda Cushen1 and Richard W.

Costello1

1Clinical Research Centre, RCSI, Dublin. 

Despite the use of regular inhaled corticosteroids and beta2 agonists, many asthma patients remain uncontrolled, which may be due to poor

adherence. We hypothesise that the provision of personalised patient education using data from INCA™ (an audio recording device) will improve

adherence.

We report the outcome of a patient randomised to receive INCA™ directed inhaler education in a multi-centre, prospective, randomised controlled

study of uncontrolled asthma (INCA SUN). In this study, patients receive standard inhaler education and then, are randomized to receive either

INCA™-directed inhaler education or standard inhaler education.

Graph 1 shows the patient’s inhaler use in the first month following standard education. Incorrect technique (yellow diamonds) was detected in 89%

of recordings. The patient was re-educated based on their most common error (‘blister present, no inhalation detected’) derived from their INCA™

device. In the following month, the number of technique errors dropped considerably, to only 8% (Graph 2). Additionally the patient achieved

improved asthma control and quality of life scores and maintenance therapy was successfully reduced.

In this case study using the INCA™ device to provide individualised inhaler education was shown to be more effective than standard inhaler

education.
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What web sites are shared via twitter in the conversation about the Human Papillomavirus Virus (HPV) and the HPV vaccine?

Aoife Delany1, Eric Clarke2, Richard Arnett3

1Obstetrics & Gynaecology, RCSI. 2Foundation Year Medicine and Physiotherapy, RCSI. 3 Quality Enhancement Office, RCSI

The Human Papillomavirus (HPV) is the most common sexually transmitted infection worldwide with a 50% risk of infection at least once in the

lifetime for men and women1.  HPV vaccines have been endorsed as an effective preventative tool by health organisations worldwide2 and social

media has been used as a method of communication and support3.  

Methods:Over a 90 day period, 67898 Tweets containing 8 separate hashtags relating to HPV were collected online Tweets containing URLs were

extracted and 3094 unique domain names were identified. 2 members of the research team then categorised domain names into 15 categories.

Results:36.6% of all website links were social media services, 3 websites accounted for 91% of all links in this category.  Anti vaccination web sites

(11.5%) were also identified with 5 websites accounted for 83.4% of all links in the category.  Anti vaccination web sites were also most prevalent in

the #gardasil (40%) #hpv (11%) and #hpvvaccine (3%) datasets. 

5.6% of all web sites were credible academic sources and 4.5% of all links were Charity/advocacy websites.  Links to Charity/advocacy web site

were most prevalent in the #sharethewisdom (29%) dataset. 9.6% of all links were government funded web sites and 2 sites in this category

accounted for 68.6% of all links.

Discussion/Conclusion:The quality of information shared via Twitter is of concern as opinions expressed regarding vaccination may impact the

decision of others to avail of vaccines.

References:

1-Brianti P. Review of HPV-related diseases and cancers. New Microbiol. 2017;40(2).

2-Basu P. Efficacy and safety of human papillomavirus vaccine for primary prevention of cervical cancer: A review of evidence from phase III trials

and national programs. South Asian J Cancer. 2013;2(4):187-92.
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3D printing of non-assembled ball-and-socket joints as single objects for postured models

Andy K. Ma 1, Maram Al-Aghbari1, Noor Kazrooni1.

1School of Medicine, RCSI Bahrain, Bahrain

Aims: 3D printing is a fast growing technology in medical applications. Articulated joints are usually printed in parts and assembled manually;

potentially a labor intensive process. Non-assembled and articulated models are novel and techniques have been developed for resin-based

technology (1). In our research group, our printer uses fused deposition modelling (FDM) technology. We aimed to develop non-assembly

articulated joints for FDM technology. This novel approach that has not been reported before.Methods: Ball-and-socket joints must have a gap

between the articulated components. We developed in-house an Excel spreadsheet to analyze the theoretical minimum joint gaps size for various

joint designs. The construction of the computational model of the joints were carried out in an animation software Blender (www.blender.org). The

joints were printed in both horizontally and vertically orientations using a Stratasys uPrint 3D printer.Results: Our experiments showed that the

horizontally printed joints gave better structural integrity over the vertically printed ones. Optimal gap size between the ball and the socket was

identified between 0.7 and 0.8 mm. Joints which underwent acetone smoothing treatment showed reduced friction. Optimal exposure was 40

minutes in acetone vapor; a few seconds in acetone droplets.Conclusion: We applied the joint design in a 3D printed hand model successfully. This

research shows the potential for 3D printing in medicine using a novel approach of non-assembly joints, which may be an innovative approach for

medical prosthetics.References1) Calì J, et al. ACM Transactions on Graphics. 2012 Jan;31(6):1.Funder:RCSI Research Summer School 2017,

RCSI Bahrain
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Biopolymer-based nanoparticles for cystic fibrosis lung gene therapy studies
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Cystic fibrosis (CF) is a genetic disease caused by mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) gene and its

mortality is mainly determined by progressive chronic obstructive lung disease. To date, CF lung gene therapy has not been successful due to

several challenges such as the absence of an appropriate vector. In addition, CFTR is regulated by a set of lead miRNAs which are overexpressed

in CF lung. A new therapeutic strategy for CF involves the delivery of Locked Nucleic Acid (LNA)-modified RNA oligonucleotides custom-designed

to block endogenous miRNAs. Hence, the optimal therapeutic delivery of CFTR-specific LNAs to airway epithelial cells requires the design of

suitable carriers. In this work, we describe the formulation and the physicochemical investigation of biocompatible and biodegradable polymeric

nanoparticles (NPs), as novel methods for the efficient delivery of CFTR-specific LNAs. PLGA-LNA NPs were produced at (+/-) charge ratio of 4,

while electrostatic self-assembled chitosan (CS) CS-LNA NPs from two sources were complexed in a range of (+/-) charge ratios ( 1.5 -15). Size

distribution, PDI and zeta potential were determined by DLS and NTA. The average size diameter for PLGA-LNA NPs was ~200 nm, while CS-LNA

NPs were <200 nm. TEM images confirmed previous findings. All NPs had a monodisperse distribution. Surface charge revealed a neutral to

slightly negative surface charge in PLGA-LNA NPs. At higher (+/-) charge ratios, LNA-CS NPs reached a stable value of approximately +20 mV.

Encapsulation efficiency analysis revealed a high level of LNA encapsulated. The LNA-CS NPs size slightly increased in stability studies performed

using biological media. All LNA-NPs were nebulized, and no differences in particle size were found with measurements prior nebulization. In

conclusion, our work shows that CFTR-specific LNA biopolymer-based NPs offer a promising system for the further development of new CF

therapeutic approaches
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Locked Nucleic Acid Antagomirs as disease-modifying treatment for epilepsy

Cristina R. Reschke1, Luiz Fernando Almeida Silva1, Amaya Sanz-Rodrigues1, Massimo Rosso1, Vamshidhar R. Vangoor2, Gary P. Brennan1,

Aasia Batool1, Matthew Campbell3, Jeroen Pasterkamp2, David C. Henshall1
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3Smurfit Institute of Genetics, Lincoln Place Gate, Trinity College Dublin, Dublin 2, Ireland.

MicroRNAs are a family of small non protein coding RNAs that regulate gene expression. They play important roles in the pathogenesis of epilepsy

controlling processes that are dysregulated in epileptogenesis, and have emerged as potential targets for epilepsy treatment. A key role has

emerged for miR134 with previous work showing silencing miR134 using intracerebroventricular injections of antagomirs (Ant) potently suppressed

evoked and spontaneous seizures in several experimental models. In order to move this approach toward clinical translation we tested systemic

delivery of these large macromolecules, timing delivery to coincide with blood-brain barrier (BBB) opening. Status epilepticus (SE) was induced in

C57BL/6 adult mice by an intra-amygdala injection of kainic acid. BBB permeability was assessed by dye injections and extravasation of serum

protein into brain parenchyma, and confirmed by two-photon microscopy and 7T magnetic resonance imaging. Presence of Ant134 in the

hippocampus was confirmed by non-radioactive in situ hybridization. BBB permeability increased 2 h following SE and persisted for some time

after. Systemic injection of Ant134 at this time resulted in dramatically reduced numbers of epileptic seizures up to 3 months after SE. This

phenotype could be partly reversed by genetic knockdown of Lim kinase1, a known target of miR134. Silencing miR134 is increasingly and

consistently found to produce anti-epileptogenic effects and these data indicate the option of systemic delivery which may have wider clinical use.

Preclinical development of Ant134 should now be considered.
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PDGF-BB stabilises vessels in collagen-glycosaminoglycan scaffolds
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Collagen-glycosaminoglycan (CG) scaffolds have been widely developed for a range of regenerative medicine applications. To enhance their

efficacy, CG scaffolds have previously been pre-vascularised in vitro using endothelial cells and mesenchymal stromal cells (MSCs); however, at

later timepoints, a regression of vascularisation is observed1. This is undesirable for longer pre-culture periods (e.g., for partial/full organ

regeneration) and for in vitro vascularised tissue model systems (e.g., for drug testing/modelling). We hypothesised that delayed platelet-derived

growth factor-BB (PDGF) addition could stabilise vessels, preventing their regression. In 2D, we identified 25ng/ml as a suitable dose that

enhanced MSC viability and proliferation, without affecting endothelial cells, or migration in either cell type. In our 3D model of CG scaffold

vascularisation, early addition of PDGF (day 3), behaved similarly to no PDGF controls. However, PDGF addition at later time-points (i.e., day 4

and 5) with a second addition on day 10, prevented vascular regression. In quantifying our observations, we identified a need for a tool to measure

in vitro vascularisation in porous scaffolds. This was a second key objective of this work. A novel ImageJ macro was developed, which allowed us

to analyse vessel-like structures, evaluating their number and morphology, and confirmed our qualitative observations. Finally, upregulation of

angiogenic genes (ANG1, KDR and TEK2) involved in vessel maturation, especially after PDGF addition on day 4, illustrated how PDGF addition

contributed to vascular stability. Taken together, the results suggest that addition of PDGF at specific time-points can be used to stabilise

vasculature in CG scaffolds.  

1. McFadden (et al.), Acta Biomater. 9303-16, 2013.
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The role of FKBPL in LPS induced endothelial barrier dysfunction
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Sepsis comprises a spectrum of potentially lethal, clinical symptoms (1). Loss of endothelial barrier function and the resulting oedema is a common

symptom of sepsis patients and there is mounting evidence that preventing vascular leak can reduce mortality (2). FKBPL is a divergent member of

the immunophillin protein family. A therapeutic peptide based on FKBPL has potent anti-angiogenic and anti-cancer stem activity through the cell

surface receptor CD44 (3).The peptide has recently successfully completed Phase 1 clinical trials in end stage cancer patients where it was very

well-tolerated and no dose limiting toxicities were observed. We have previously noted increased vascular leakage in FKBPL (+/-) heterozygous

mice and the aim of the study was to investigate the role of FKBPL in endothelial barrier dysfunction under inflammatory conditions. In vitro, FKBPL

knockdown in HMEC endothelial cells increases barrier permeability; supporting our mouse studies. Real time impedance measurements using an

xCELLigence instrument showed that the FKBPL-based peptide, AD-01, protects the HMEC endothelial barrier from LPS induced damage.

Furthermore, endothelial cells with FKBPL knockdown have greater barrier dysfunction in response to LPS. Immunofluorescent imaging shows that

AD-01 maintains VE-cadherin mediated cell-cell contacts after LPS stimulation. In vivo studies have shown that FKBPL (+/-) heterozygous mice

have significantly reduced LPS induced survival. Moreover, mice treated with FKBPL-based peptide, ALM201, have 100% survival following LPS

administration. To conclude, FKBPL based peptides may promote endothelial barrier repair and are a potential novel treatment for sepsis. 1. Angus

DC et al. New Eng Med 2013; 369(9):840-51 2. Goldenberg NM et al Science Transl Med. 2011;3(88):88ps25-88ps25 3. Robson T Drug Discov

Today; 17 (11-12):544-8    
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Those mitochondria have got rhythms! Mitochondrial activity and antigen processing in dendritic cells is dependent on the molecular

clock protein BMAL1
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Background Dendritic cells (DCs) contain a functional 24hour molecular clock which drives rhythms in cellular function termed circadian rhythms.

BMAL1 is the central clock protein and DCs lacking BMAL1 have no clock function.  In the liver, the molecular clock controls mitochondrial function

and loss of phagocytic and antigen (Ag) cross-presenting capacity in DCs is associated with mitochondrial dysfunction. In this study we examined

whether the clock controls mitochondrial function in DC and if this has an impact on Ag processing. Results Bone marrow derived dendritic cells

(BMDCs) were synchronized with a pulse of dexamethasone to allow observations of circadian rhythms. Using this method we observed robust

24hour rhythms of the core clock proteins that were disrupted with Bmal1-/-. We observed robust rhythmic peaks in Ag processing in Bmal1+/+ that

correlated with peaks in mitochondrial hyper-fusion and hyper-polarization (m). The rhythmic increase in mitochondrial fusion correlated to greater

mitochondrial oxygen consumption and ATP production. Ag processing was inhibited in Bmal1+/+ when mitochondrial membrane potential was

dissipated and ATP synthesis inhibited. In comparison to Bmal1+/+, Bmal1-/- DCs displayed no circadian rhythms in Ag processing. Bmal1-/- DCs

were in a state of mitochondrial fission and hypo-polarized irrespective of time-of-day. Bmal1-/- displayed lower mitochondrial oxygen consumption

and lower ATP production. Finally, the defect in Ag processing in Bmal1-/- DCs was rescued with the addition of the compound Midivi-1 that

enhances mitochondrial fusion. Conclusions Our results demonstrate for the first time that the DCs clock is controlling Ag processing and that the

mechanism is via direct modulation of mitochondria. These discoveries may provide new opportunities for using clock dependent or time-of-day

approaches for modulating DCs function in disease conditions or to improve vaccination efficiency.
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TRAIL promotes entosis through Caspase-8

Emir Bozkurt, Heiko Dussmann, Jochen H. M. Prehn

Department of Physiology & Medical Physics, Royal College of Surgeons in Ireland, Dublin 2, Ireland

Despite its apoptosis-inducing activity, tumor necrosis factor-related apoptosis inducing ligand (TRAIL) also activates survival signalling pathways.

Survival signalling not only interferes with apoptosis but can also lead to gain of several tumour-promoting functions. Here we demonstrate that

colorectal cancer cells surviving from TRAIL can initiate a cell-in-cell process known as entosis.

Entosis is a phenomenon, in which one or more viable cells are internalized into another cell of the same type. Internalized cells can divide inside

the host cell or they can escape, however, the vast majority of cells undergo cell death through a lysosome-dependent mechanism. The frequency

of entosis has been shown associated with tumour grade and poor outcome in several malignancies.

While monitoring single-cell response to TRAIL, we noted that some cells internalized into their neighbouring cells and died inside a vacuole. We

confirmed cell-in-cell structures (CICs) by fluorescence staining of cytoplasm, nucleus, lysosome and cell membrane, in addition to TEM. Further

quantification revealed that TRAIL increased the number of CICs in HCT116 and LS180 cells. Moreover, both pre-treatment with ROCK inhibitor

and knockout of Caspase-8 resulted in a reduction in the number of TRAIL-induced CICs. After forming CICs, the majority of internalized cells

appeared positive for lysotracker staining and underwent cell death. These cells showed an increase in IETD FRET probe cleavage, additionally,

we observed increased levels of cleaved caspase-8, cleaved caspase-9 and cleaved caspase-3 in presence of TRAIL. Pre-treatment with z-VAD-

fmk reduced the number of internalized cells undergoing cell death and Bax/Bak -/- cells escaped from their hosts without undergoing cell death in

response to TRAIL.

Our findings demonstrate that entosis can be induced by TRAIL in a caspase-8-dependent manner, and may give new insights in understanding

the death and escape mechanisms in internalized cells.
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Bromodomain Protein 3 is a Novel Therapeutic Target in Invasive Lobular Carcinoma
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Invasive lobular carcinoma (ILC) is the second most common type of breast cancer, accounting for approximately 10% of all breast tumours. ILC is

characterised by a loss of E-cadherin, and is generally oestrogen receptor (ER) positive. The majority of ILC breast cancers are treated with

endocrine therapy, however, one in three women are resistant to therapy. To identify novel therapeutic targets for the treatment of ILC, we carried

out RNA sequencing in 61 primary ILC samples and found that high expression of the epigenetic reader, bromodomain protein 3 (BRD3) is

associated with poor recurrence free survival. Next, we assessed ILC cell lines for sensitivity to JQ1, an inhibitor of BET family proteins. We found

that JQ1-induced apoptosis in SUM44-PE and OCUB-M cell lines, but that the MDA-MB-134VI and CAMA-1 cell lines were more resistant to JQ1-

induced apoptosis. To unveil the mechanism underlying resistance to JQ1-induced apoptosis, we performed paired-end RNA sequencing and

compared differentially expressed genes in JQ1 sensitive and JQ1 resistant ILC cell lines. DAVID gene ontology analysis identified 6 pathways

differentially upregulated in the JQ1 resistant ILC cell line including MAPK, Wnt, and insulin resistance signaling. qPCR validation indicated that ILC

cell lines that are resistant to JQ1-induced apoptosis may be dependent on sustained expression of anti-apoptotic BCL-XL after JQ1 treatment. As

anti-apoptotic proteins have been implicated in resistance to JQ1, we tested for synergy with JQ1 and the BH3 mimetic ABT-263, a known inhibitor

of BCL-2, BCL-XL and BCL-W. Following 72-hour treatment with JQ1 and ABT-263, we detected synergy in 3 out of 4 ILC cell lines. We aim to

further investigate the role of BRD3 in ILC, and assess the in vivo efficacy of targeting BRD3 with JQ1. In conclusion, we have identified a novel

therapeutic target, BRD3, which may be inhibited using JQ1, in combination with a BH3 mimetic for a more effective treatment strategy in ILC.



ECI P3

A comparison of methodological approaches on the association between de novo vitamin D supplement use post-diagnosis and breast

cancer mortality
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Pharmacy claims data offers a unique opportunity for non-randomized comparative effectiveness research but studies can be inherently biased due

to confounding by indication. This study investigates different methodological approaches to overcome inherent bias while examining the

association between vitamin D supplements initiated after breast cancer incident diagnosis on survival. Women aged 50-80 years with a record of

invasive breast cancer were identified on the National Cancer Registry Ireland database (n=5417). Initiation of de novo vitamin D post-diagnosis

was identified from linked prescription data (n=2581, 49%). We first implemented a standard multivariate Cox proportional hazards (PH) model to

estimate adjusted HRs (95% CIs) for breast cancer-specific mortality. We compared these findings to a propensity score analysis approach. We

subsequently sought to account for the time-varying nature of vitamin D use and time-varying confounding by bisphosphonate use using inverse

probability of treatment weighted marginal structural models (MSMs), exploring the impact various weight trimming approaches have on the effect

estimates. Using the standard Cox PH models we found a 20% reduction in breast cancer-specific mortality in de novo vitamin D users compared

to non-users (HR, 0.80; 95% CI, 0.64-0.99). A similar point estimate was observed, but larger CIs, for the association between vitamin D use and

breast cancer-specific mortality (HR: 0.80; 95% CI: 0.60-1.06) when correcting for covariate imbalance between treatment groups at baseline using

propensity score analysis (1:1 exact matching). Using truncated stabilized weights (truncation fraction=0.01) in a MSM, we obtained a similar result

(HR: 0.76; 95% CI: 0.47-1.24): however, point estimates of treatment effects varied greatly depending on weight trimming. Our results highlight the

importance of treatment model specification on MSM estimates.
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Acute Care utilisation patterns post-stroke: An analysis from Ireland
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Background: This study analysed hospital utilisation patterns post-stroke as part of the StrokeCog research programme.

Methods: A secondary data analysis of the Irish Hospital Inpatient Enquiry (HIPE) dataset examined factors that may drive costs amongst stroke

discharges, in particular length of stay (LOS) and discharge destination.  The extent of cognitive impairment amongst stroke discharges was also

examined.

Results: The national average LOS amongst stroke discharges (M: 22; SD: 39; Median: 10) was over three times longer than that of the LOS for all

discharges (M: 6; SD: 14; Median: 2). The LOS for stroke discharges to a nursing home (M: 43; SD: 64; Median: 22) was almost twice that of

average stroke discharges. Stroke severity appears to be a strong driver of discharge to nursing home (OR: 1.97; 95% CI: 1.37-2.84). The

application of rates of post-stroke cognitive impairment from national and international evidence suggested there may be a considerably large

number of people (1,414-2,315 discharges) who may benefit from investment in cognitive rehabilitation services.

Discussion: The findings from this study will inform the estimation of costs of cognitive impairment post-stroke in Ireland as part of an overall

programme of work focussed on modeling and modifying post-stroke cognitive impairment.
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An antibiotic-eluting scaffold with responsive dual-release kinetics for the treatment of osteomyelitis
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Osteomyelitis (OM) is an infection of bone which is clinically addressed by surgical debridement and systemic antibiotic administration. This

approach, however, often fails to eradicate the infection and, as a result, reoccurrence of OM is high. The objective of this study was to fabricate a

biodegradable scaffold capable of delivering an antibiotic in a dual-release (DR) manner, with a burst-release (BR) to eliminate bacteria and a

controlled-release (CR) to prevent reoccurrence of infection. Furthermore, we hypothesised that this DR scaffold, when implanted, would have the

capacity to treat infection and regenerate bone in a murine model of OM. To that end, vancomycin was incorporated into separate BR and CR

collagen-based scaffolds, and the release kinetics of the two scaffolds were determined. The separate scaffolds were then combined into a single

DR scaffold using a layering technique and the bactericidal capacity of this scaffold was tested against staphylococcus aureus (S. Aureus) in vitro.

To examine the scaffolds efficacy in vivo, the tibiae of C57BL6 mice were inoculated with S. Aureus and, after 2 weeks, the infected site was

debrided and either left empty or treated with the DR scaffold. We found that, in vitro, BR scaffolds released 85% of the incorporated antibiotic in 2

days, whereas CR scaffolds released the antibiotic at much slower rate. Interestingly, when microbial collagenase was added to the CR scaffold, a

spike in antibiotic release was observed demonstrating that the scaffold is responsive to microbial activity and will elute its antibiotic when most

needed. When BR and CR scaffolds were combined into a DR scaffold, this scaffold was found to be bactericidal in vitro. Most importantly, the DR

scaffold reduced bacterial levels in vivo, and demonstrated early signs of bone regeneration indicating that the scaffold may present a novel

treatment option for OM.
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Arginase-2 is essential for mitochondria-associated functions in M2-polarised macrophages
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The maintenance or repression of M2-polarised macrophages is emerging as an important macrophage-centered therapeutic for the treatment of

inflammatory disorders and cancer. However, the molecular mechanisms and functions that regulate M2-polarised macrophages remain largely

uncharacterised. Using unique bioinformatic profiling, we identified arginase-2 as a novel M2 regulated gene. IL-10, a potent M2 agonist, up-

regulates arginase-2 in a STAT3 dependent manner. Arginase-2 mRNA is further stabilized in a mechanism that requires IL-10 suppression of the

microRNA, miR-155. We show that IL-10 increases arginase metabolism, converting L-arginine to the products L-ornithine and urea. This effect can

no longer occur in the presence of arginase inhibitor NOR-NOHA. Using metabolomic profiling, STAT3 knockout cells have a block in arginase

metabolism, demonstrated by an increase of the substrate L-arginine and a loss of L-ornithine. Unlike the arginase-1 isoform, arginase-2 has a

mitochondrial transit sequence. We show for the first time, that IL-10 causes Arginase-2 to shuttle to the mitochondria, where arginase-2 may be

playing a role in stabilizing mitochondria membrane potential. A loss of mitochondria potential is intimately linked to the induction of autophagy, an

effect that can be mediated by LPS. LPS increases the formation of LC3 and p62, two indicators of autophagy. However, IL-10 can reverse this

effect, resulting in less LC3 and p62. Strikingly, this effect no longer occurs in the presence of NOR-NOHA. In conclusion, we have demonstrated

that IL-10 is essential for mediating M2 metabolism and mitochondria-associated cellular functions through the induction of arginase-2.
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Bioenergetic characterization of colorectal cells harbouring TP53 and KRAS mutations
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The generation of a distinctive metabolic profile is a well-known aspect of cancer to support cell growth and replication. The aim of this study is to

unveil metabolic pathways and environmental factors which represent key survival signatures in CRC focusing on the contribution of mutated p53

and small GTPase KRAS in a panel of HCT116 isogenic cells (p53WT-KRASG13/p53WT-KRASWT/p53KO-KRASWT). Moreover, experimental

data will represent inputs into a computational model of the cellular carbon metabolism.

Effect of substrates (glucose, pyruvate, glutamine) and oxygen (21%, 1% O2), in basal state and upon antineoplastic treatments (ABT-263,

Metformin, TRAIL) were studied in cell population assays. We analysed cell viability by high content screening microscopy, OCR and ECAR using

the Seahorse-XF96 Analyser and protein content by western-blot. P53 and KRAS mutation promoted higher glycolytic and oxidative capacity in the

presence of glucose (11 mM), pyruvate (2 mM) or glutamine (5 mM). However, only KRAS mutation additionally conferred a proliferative advantage

to HKE-3 and HCT-116 WT cell lines, compared to HKH-2 cells (harbouring KRAS WT). ABT-263 treatment increased glycolytic ATP production

and promoted a decrease in net growth regardless of the p53 status. Whereas, KRAS mutation jeopardized net growth in HCT-116 WT compared

to HKH-2 cell lines upon ABT-263 administration. Metformin treatment reduced glycolytic and oxidative capacity in all cell lines without

compromising cell net growth using 11 mM glucose. TRAIL treatment promoted a prominent drop in net cell growth in all the cell lines. However,

KRAS mutation, which allowed higher oxygen consumption, represented an advantage for the cells.  A better understanding of cancer cell

bioenergetics and a systems biology approach will predict suitable treatments to target metabolic liabilities in colorectal cancer cells.
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CHARACTERISATION OF ER-STRESS RESPONSES TO NUTRIENT DEPRIVATION IN A 3-D MODEL OF COLORECTAL CANCER
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The unfolded protein response (UPR) is a network of signalling pathways which is triggered by ER-stress and aimed at restoring cellular

homeostasis. Three transmembrane signalling proteins IRE1, PERK and ATF6 initiate signalling cascades which are aimed at enhancing the ER-

folding capacity and reducing the folding load.

As induction of stress response pathways is important for cancer cell survival, we wanted to investigate the role of ER-stress responses in the

adaption of cancer cell lines to changes in nutrient and oxygen levels in their environment.

To this end we generated braf-mutant MDST8- and kras-mutant HCT116 colorectal cancer cells stably expressing IRE1- and PERK-reporter

constructs. MDST8- and HCT116-reporter cell lines were grown as spheroids to represent a more accurate model of the different levels of nutrients

and oxygen availability in tumours in vivo. Spheroids were grown in glucose- and/or oxygen deprivation conditions and reporter responses and cell

death were imaged using High Content Live Cell imaging and light sheet microscopy.

We found that glucose deprivation activated the PERK-reporter in HCT116 and MDST8 spheroids. In contrast, IRE1-reporter activity was not

induced. Furthermore while the reporter cells were responsive to ER-stress in 3D, glucose deprivation did not activate PERK- or IRE1-reporter in

2D-cultures of HCT116 or MDST8 cells.

In conclusion we established a 3-D model in colorectal cancer cells which allows the study of stress responses to nutrient deprivation in a more

physiological setting.
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Characterisation of the role of exosomes as inflammatory mediators in Cystic Fibrosis
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Cystic fibrosis is a genetic disease that causes persistent lung infections and limits the ability to breathe over time. Mutations in the Cystic Fibrosis

Transmembrane Regulator (CFTR) gene form the basis for the clinical manifestations of CF which affects the epithelial innate immune function in

the lung. Exosomes are nanovesicles actively secreted by cells and are crucial mediators of intercellular communications. We hypothesise that

exosomes released from CF lung cells may play a key role in regulating immune cell function and possibly have biomarker potential in CF.

Exosomes were prepared from WT and F508-CFBE cells and 20 CF patient BAL fluid samples using ultracentrifugation isolation. Exosome

fractions were analysed by LC/MS/MS. Quantitative MaxQuant and pathway analysis were performed. Exosomes were characterised by NanoSite

NS300 analysis and immunoblotting. Neutrophils and monocytes were isolated from healthy controls and CF patients.

We observed a higher number of exosomes released from CF epithelial lung cell lines (F508-CFBE) and have identified autophagy pathways as a

potential regulatory mechanism. Mass Spectrometry and IPA analysis identified unique protein pathways between WT exosomes and F508

exosomes. Exosomes isolated from F508-CFBE cells increased donor neutrophil and monocyte chemotaxis compared to WT-CFBE cells.

Furthermore, we identified different exosome profiles and protein abundance in CF children and adult patient BAL fluid relating to disease

progression, neutrophil activation and innate immunity.

We observed exosomes released from CF epithelial lung cell lines are both enriched in inflammatory molecules and can regulate chemotaxis of CF

patient neutrophils and monocytes. Our data demonstrates unique protein fingerprints for CF exosomes and extracellular vesicles released from CF

children and CF adult illustrating the biomarker potential in of exosomes in regulating immune cell function in the CF airway. 
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Psychotic experiences (PEs) are relatively common in childhood and are associated with vulnerability to later psychopathology, despite being

transient in 78.7% of cases. While childhood PEs are associated with concurrent poorer functioning, it has not yet been established whether

fucntioning deficits persists into later life.

Aim: To investigate whether childhood PEs are associated with poorer adolescence and early adult functioning.

52 participants completed a K-SADS interview at three timepoints (mean ages: 11.69, 15.80, 18.80 respectively). Each time, participants were

scored on the Global Assessment of Functioning scale (Current: C-GAF, Most Severe Past: MSP-GAF). Fixed-effects repeated-measures models

compared the scores of those with a history of childhood PEs (n = 18) to those without (n = 34), accounting for gender and psychopathology.

Secondary analyses included only transient PEs and accounted for childhood functioning. Participants who had reported childhood PEs received

significantly lower C-GAF scores (F = 31.553, p < .001) and MSP-GAF scores (F = 79.377, p < .001) than those who had not. Simple effects

analysis indicated that these deficits were evident at each time-point (C-GAF all: p < .002; MSP-GAF all: p  .001). This effect was still evident when

only those with transient PEs were included (C-GAF: F = 17.709, p < .001; MSP-GAF: F= 32.247, p < .001), and when childhood functioning was

accounted for (C-GAF: F = 16.432, p < .001). The analysis provides longitudinal evidence that childhood PEs are associated with persistently poor

global functioning, and are a valuable prognostic marker for adolescent and young adult functioning.

ECI P14

Colonic bile acids regulate epithelial wound healing
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Epithelial restitution is an essential process for maintenance of intestinal barrier function and bile acids are known to be involved in its regulation.

Here, we investigated the effects of bile acids on epithelial restitution.

Wounds were created by biopsy in C5BL/6 mice during colonic endoscopy. Animals received daily application of deoxycholic acid (DCA; 150 M) or

ursodeoxycholic acid (UDCA; 150 M). T84 colonic epithelial cells were wounded at T=0. Cells were treated with DCA (50 - 150 M), UDCA (50 - 150

M, a farnesoid X receptor (FXR) agonist, GW4064 (10 M), or CFTR channel blockers, CFTR(inh)-172 (10 M). Restitution was measured as wound

area after 48 h and expressed as % T=0 wound area. HEK-293 cells were transfected with vectors expressing FXR and the luciferase gene under

control of the CFTR promoter.

Wound healing was significantly delayed in animals treated with DCA compared to control (Day 6 Wound Area -0.41 ± 0.15 mm2, p= 0.0287, n=5).

DCA inhibited wound closure in cell monolayers and attenuated cell migration. Nuclear accumulation of FXR was detected upon DCA stimulation,

while activation of FXR by GW4064 inhibited epithelial wound closure to 35.1 ± 1.1%, compared to 51.6 ± 5 % in controls (n = 5; p < 0.05) and

decreased T84 cell migration to 57 ± 9.6 % (n = 3; p <0.05) of that in controls. Both, DCA and GW4064, attenuated CFTR mRNA levels and protein

expression, whereas promoter/reporter assays revealed that transcriptional downregulation of CFTR by DCA is mediated in an FXR specific

manner. Furthermore, inhibition of CFTR activity with either CFTR(inh)-172 mimicked the effects of FXR on wound healing. In contrast, UDCA (50 -

150 M) enhanced wound healing in both in vitro and in vivo models.

These studies suggest that bile acids are important regulators of epithelial wound healing and are therefore good targets for the development of

new drugs in disease treatment.
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Diabetes is reaching epidemic proportions and diabetic foot ulcer (DFU) is the most predominant chronic wound seen in diabetic patients. The

incidence of DFU has been reported to be as high as 15% and approximately 3% of these patients may require amputation.1, 2 Previous studies

have shown that the impaired healing of DFU correlated with the overexpression of matrix metalloproteinases (MMP), including MMP-9.3 Small

Interfering RNA (siRNA) technology is a robust tool to silence MMP-9; this strategy has previously displayed high promise in DFU healing.4 A

delivery vector is required to ensure efficient delivery of siRNA and for this study a cell penetrating peptide (termed RALA was used). Biomimetic

scaffolds can enhance cell growth and wound regeneration;5 however, they remain unexplored as a platform for the local delivery of MMP-9 siRNA.

Therefore, the study aimed to incorporate RALA-siMMP-9 complexes into a collagen/GAG (Col/GAG) scaffold with proven potential for skin

repair,5, 6 to ultimately enhance DFU healing. In vitro 2D transfection study showed the transfection efficiency of RALA-siMMP-9 in human

fibroblasts could reached around 65%. No cytotoxicity was induced by the transfection compared with control. The expression of MMP-9 gene was

successfully downregulated 0.4 fold compared to control. In the clinically relevant MMP-9 overexpression model, our system again demonstrated

significant MMP-9 silencing (p0.01). When fibroblasts were seeded onto the Col/GAG scaffolds, the RALA-siMMP-9 complexes were able to bind to

and enter the cells without affecting cell viability. Moreover, MMP-9 gene expression by cells on the scaffolds was remarkably silenced (p0.05),

indicating the RALA-siMMP-9 activated Col/GAG scaffolds hold substantial promise for DFU healing.
1Sci Transl Med, 6:265sr6, 2014.2Diabetic Foot & Ankle, 6:29629, 2015.3Diabetes Care, 32:117-119, 2009.4Adv Mater, 28:1809-1817,

2016.5Biomaterials, 26:433-441, 2005.6Science, 215:174-176, 1982.

ECI P16

Development of computational tools to aid the clinical translation of network-based apoptotic signatures in colorectal cancer

Manuela Salvucci1, A Rahman2, A Resler1, G Mallya Udupi2, D McNamara3, E Kay1,4, P Laurent-Puig5, D Longley6, M Lawler6, R Wilson6, M

Salto-Tellez6, S Van Schaeybroeck6, M Rafferty2, W Gallagher2, M Rehm1, Jochen Prehn1

1Centre for Systems Medicine, RCSI 2OncoMark Ltd 3,4Dept of Surg/Path, Beaumont Hospital 5INSERM, Paris 6Cancer Research Centre, QUB

APOPTO-CELL is a mathematical model that can predict tumours susceptibility to undergo apoptosis from the protein expression of APAF-1,

Procaspase-3, Procaspase-9, SMAC and XIAP (Rehm et al. 2006) and serve as prognostic marker in stage II-III patients (Hector et al. 2012;

Salvucci et al. 2016). To bring APOPTO-CELL closer to the clinic, we developed computational tools to: i) reduce the number of required patient-

specific quantifications and ii) explore the suitability of clinic-deployable technologies such as immunohistochemistry (IHC) and transcriptomic

arrays to quantify the inputs.

We customized the algorithm to build decision trees to personalize the required inputs (µAPOPTO-CELL). µAPOPTO-CELL retained 99% accuracy

while requiring measuring only 2.6 proteins rather than 5. We validated the prognostic value of µAPOPTO-CELL in an in-house cohort of stage III

CRC patients where protein profiling in primary tumours was performed by RPPA (µAPOPTO-CELL-RPPA, Procaspase-3 + Procaspase-9 + SMAC

+ XIAP, n=120) and by IHC (µAPOPTO-CELL-IHC, Procaspase-3 + XIAP, n=117).

Patients categorized as apoptosis-resistant by µAPOPTO-CELL-RPPA had increased risk of relapse (HR 2.04 95%CI 1.03-4.03, p=0.04) and death

(HR 3.32 95%CI 1.29-8.56, p=0.008). µAPOPTO-CELL-IHC yielded similar results (p>0.05). We evaluated the association between apoptosis

susceptibility predicted from mRNA in n=827 stage II-III CRC patients from the Gene Expression Omnibus repository (GSE12945, GSE14333,

GSE17536, GSE17537, GSE39582, GSE41258) with a meta-analysis of univariate and multivariate Cox proportional hazard models. Results

indicated that APOPTO-CELL’s prognostic value was limited to CMS1-3 (n=558, logrank p=0.002) and CRIS-A,C-E (n=642, logrank p=0.0001)

molecular subtypes (Guinney et al. 2015; Isella et al. 2017).

We provided a generalizable computational framework to assist with the clinical translation of APOPTO-CELL.
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Triple negative breast cancer (TNBC) lacks expression of oestrogen receptor (ER), progesterone receptor (PR) and human epidermal growth factor

2 (HER2). Importantly, there have been fewer advances in the treatment of TNBC with the mainstay of treatment being cytotoxic chemotherapy and

tumors respond poorly to chemotherapy, or relapse and resistance follow an initial response. To identify novel therapeutics for the treatment of

chemoresistant breast cancer, we performed a high-throughput screen to identify small molecules that are cancer selective but can kill drug-

resistant TNBC cells. We screened a total of 30,000 compounds in duplicate. To identify the mechanism of action of the lead compound, BAS2, we

used a genetic approach to generate an RNAi signature for the compound, which indicated the lead compound was most likely that of histone

deacetylase inhibitors (HDAC). Using an in vitro HDAC inhibitor screen, we identified that the compound selectively inhibited HDAC6. HDAC6 is an

important therapeutic target in cancer due to its role in cell mobility, processing of toxic proteins and intracellular transport. Following inhibition of

HDAC6 with BAS2 in TNBC we found a decrease in the cell migration and invasion similar to HDAC6 knockout.Interestingly, using 3-demsinonal

cultures we show that HDAC6 inhibition with BAS-2 resulted in loss of spheroid formation that was similar to HDAC6 knockout. To identify targets

that are deacetylated by HDAC6 we performed a novel mass spectrometry approach to assess global acetylation of the proteome following HDAC6

inhibition with BAS-2. We found that HDAC6 inhibition and knockout changes the acetylation of over 100 proteins resulting in the alteration of a

number of key biological processes, such as metabolism and protein degradation. In conclusion, we have identified a novel HDAC6 specific

inhibitor that selectively kills cancer cells, alters acetylation of key proteins and inhibits spheroid formation of TNBC.
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Enhanced RHBDL2 proteolysis of the thrombomodulin Cys519Stop variant is required for thrombomodulin-associated coagulopathy
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Thrombomodulin (TM) is an anticoagulant cell surface receptor crucial for regulation of clot formation. ‘TM-associated coagulopathy’ is a bleeding

disorder in individuals with ~100-fold increased circulating TM that in turn promotes hyperactivation of the anticoagulant protein C pathway.

Individuals with TM-associated coagulopathy possess a TM gene mutation that results in partial TM transmembrane domain truncation

(Cys519Stop). The mechanistic basis for the enhanced TM-Cys519Stop cell surface shedding that leads to elevated circulating TM in affected

individuals is currently unknown.

Surprisingly, transfected HEK 293T cells expressing wild type TM or TM-Cys519Stop exhibited negligible difference in constitutive cell surface TM

expression, suggesting the TM-Cys519Stop mutation alone is not sufficient to promote increased TM cell surface shedding. Rhomboid-like 2

(RHBDL2) is an intramembrane TM sheddase that cleaves the TM transmembrane region to promote TM shedding. Consequently, we observed a

limited, but reproducible, reduction in TM cell surface expression when wild type TM was co-expressed with RHBDL2. RHBDL2 substrate

proteolysis is, however, accelerated when its transmembrane substrate is disordered, as predicted to occur in the TM-Cys519Stop variant.

Remarkably, RHBDL2 provoked dramatically enhanced TM-Cys519Stop shedding compared to when wild type TM was present, consistent with the

disordered transmembrane region of TM-Cys519Stop acting as an improved substrate for RHBDL2.

Consequently, our results indicate that the TM-Cys519Stop mutation is required, but not sufficient, to cause rapid TM shedding. Instead, the TM-

Cys519Stop mutation prompts the adoption of a structurally-disordered transmembrane region that pre-disposes TM to accelerated proteolysis by

RHBDL2. This in turns promotes pathological release of cell-bound TM which promotes the bleeding diathesis observed in individuals with TM-

associated coagulopathy.
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OBJECTIVES: Potentially inappropriate prescribing (PIP) is prevalent in people aged 65 years. Only direct medication costs have been assessed

to date, therefore, this study aims to determine the economic impact of adverse effects associated with three common types of PIP (long-term use

of non-steroidal anti-inflammatory drugs (NSAIDs), benzodiazepines, and proton pump inhibitors (PPIs) at maximal dose).

METHODS: Markov models were developed incorporating the adverse effects of each PIP (e.g. falls/fractures for benzodiazepines). Models were

populated with published probability estimates, Irish health system costs, and utilities and were run on a cohort of 65 year olds over 35 one-year

cycles with discounting at 5%. Probabilistic sensitivity analysis estimated confidence intervals (CI) for cost and QALY differences between each PIP

and an appropriate non-PIP alternative. The models were then used to evaluate the cost effectiveness of hypothetical interventions to reduce PIP.

RESULTS: The largest incremental cost and effect was for benzodiazepines compared to no pharmacotherapy (€3470, 95%CI €2434, €5001; -

0.07 QALYs, 95%CI -0.089, -0.047), followed by maximal dose PPIs relative to maintenance dose PPIs (€989, 95%CI -€69, €2127; -0.01 QALYs,

95%CI -0.029, 0.003), and NSAIDs compared to paracetamol (€806, 95%CI €415, €1346; -0.07 QALYs, 95%CI -0.131, -0.026). At a willingness-to-

pay of €45,000/QALY, an intervention to reduce long-term NSAIDs would be cost effective up to the highest once-off intervention cost per person of

€1970. Interventions for inappropriate benzodiazepines and PPIs would be cost effective up to costs of €1480 and €831 respectively.

CONCLUSIONS: Potentially inappropriate use of long-term benzodiazepines and NSAIDs leads to significantly increased costs and reduced

QALYs. Targeting inappropriate NSAID prescribing appears to be the most cost effective PIP intervention.
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Cocaine- and amphetamine-regulated transcript (CART) peptides are neuropeptides involved in regulating physiological processes, such as

feeding and drug reward. Recent studies have associated high CART expression with worse overall survival in patients with small-bowel carcinoid

tumours and estrogen receptor-positive (ER+), lymph node-negative breast cancer. CART was also shown to be associated with poor patient

response to tamoxifen, suggesting CART may play a role in conferring tamoxifen resistance. We have previously demonstrated that CART can

impact the transcriptional activity of ER through the use of western blotting and qPCR for specific ER gene targets, however, the impact CART

expression can have on the ER interactome remained largely unknown. Using stable CART-inducible cell lines, we preformed ER-

Immunoprecipitation followed by in-solution mass spectrometry to identify differentially recruited protein complexes +/- CART expression.

Mass spectrometry analysis revealed 16 proteins significantly recruited to ER following CART expression, and many of these were identified as

members of the SWI/SNF (BAF) chromatin remodelling complex. The identification of SMARCD1 within this complex was of particular interest to

this study, as this protein has previously been reported to be a critical mediator of nuclear-hormone receptor function. Further in silico analysis

demonstrated high expression of SMARCD1 correlates with poor overall survival (OS) (p=0.00013) and distant metastasis free survival (DMFS)

(p=0.047) in a cohort of ER+ breast cancer patients. Intriguingly, SMARCD1 expression did not correlate with poor OS or DMFS in a cohort of ER-

breast cancer patients, suggesting that this negative impact on survival is potentially related to ER. To conclude, we suggest that CART expression

results in the recruitment of chromatin remodelling complexes to ER to facilitate the regulation of ER function.
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Ovarian cancer (OC) is the 8th leading cause of female cancer deaths. While some targeted therapies are showing promising clinical trial data, less

progress has been made in finding robust prognostic and predictive biomarkers needed to inform drug target research and to stratify patients for

optimal treatment options. FK506-binding protein-like (FKBPL) has been identified as an anti-cancer protein, with anti-angiogenic and anti-

stemness properties. This led to the development of ALM201, a novel peptide based on FKBPL that has completed Phase I/II trial and has been

granted FDA Orphan Drug Designation for treatment of OC. FKBPL was established as a novel prognostic biomarker of breast cancer disease

specific survival (DSS). Preliminary data from two tissue microarrays (TMAs) suggest that FKBPL correlated with increased progression free

survival (PFS) in high grade serous ovarian cancer (HGSOC).

Here, we expand our investigation of the prognostic potential of FKBPL in HGSOC by including two new TMA cohorts stained for FKBPL (n=100

and n=179). We also evaluate for the first time the correlation between TMA FKBPL and corresponding serum levels measured by ELISA in a

subset of HGSOC patients (n=45). There was no correlation with FKBPL and DSS or PFS in either cohort analysed independently. However when

the two OC cohorts were combined with the earlier two cohorts in a meta-analysis, a significant association between high FKBPL and PFS was

found (HR: 1.22, 95% CI: 1.03-1.44, P<0.05). Statistical analysis with patient stratification is currently underway. There was no correlation between

TMA and serum FKBPL, and serum FKBPL didn’t correlate with clinical parameters, indicating that FKBPL biomarker potential, at least in HGSOC,

is limited to tumour-specific expression. We hypothesise that ALM201 treatment in patients with low tumour FKBPL will correct for this deficiency

and improve standard treatment responses, and extend the tumour-free period and survival.
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Cystic fibrosis (CF) is an autosomal recessive genetic disease that occurs due to mutations in the gene that encodes the CFTR chloride ion

channel. Defective CFTR function in the airway creates an environment that is exposed to repeated cycles of inflammation and infection, eventually

leading to respiratory failure in the patient. Despite improved therapies and a steady increase in life expectancy for both male and female CF

patients in recent years, a gender dichotomy persists whereby females are at a clinical disadvantage. Females with CF have a lower median

survival age, poorer lung function, acquire Pseudomonas infection earlier and deteriorate with Burkholderia infection more rapidly compared to their

male counterparts. The main female sex hormone, estrogen, is implicated in these gender differences as it has been shown to exert effects on

innate immunity, infection, and airway surface liquid dynamics in the CF lung. microRNAs are short nucleotide regulatory sequences that bind to

target mRNAs to inhibit their expression. Altered microRNA expression is observed in CF, including miRs with targets such as CFTR, IL-8, SHIP1

and other innate inflammatory signalling mediators. We investigated the effect of estrogen on the miR expression profile of the monocytic cell line,

THP-1. Cells were stimulated with estrogen for 6 hr before harvesting for RNA isolation and subsequent miR profiling using a Taqman low density

array. The results revealed 25 downregulated miRs and 56 upregulated in response to estrogen. From this data, miR-16 and miR-21 were selected

for further investigation, as both have previously been reported to function in mediating innate immunity. miR-16 and miR-21 levels were measured

by qPCR in estrogen treated THP-1 cells, and also in estrogen treated healthy and CF bronchial epithelial cell lines. Further unravelling of the

mechanisms at play in estrogen aggravation of CF lung inflammation may lead to identification of novel therapeutic targets.
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Cystic fibrosis (CF) is an autosomal recessive disease originated by mutations in the CFTR (Cystic Fibrosis Transmembrane Conductance

Regulator) gene. CFTR expression is modulated by a set of lead microRNAs (miRNAs), whose levels are increased in CF bronchial epithelium

(Oglesby IK, et al. J Immunol 2013; 190: 3354-62). A new therapeutic strategy could be undertaken by blocking miRNA-mediated inhibition of

CFTR, thereby leading to increased levels of CFTR expression and function. Target Site Blockers (TSBs) were designed to specifically compete

with nine predicted binding sites for a set of endogenous lead miRNAs within the 3’UTR of CFTR. Screening with luciferase assay followed by

western blot validation showed that two TSBs (TSB4 and TSB6) significantly increased (P<0.01) CFTR protein levels in both CFBE (+24% and

+28%, respectively) and CUFI (+44% and +48%, respectively) CF cell lines. Assessment of CFTR function as anion channel following TSB

transfections was performed using the fluorescent indicator for intracellular chloride MQAE and the halide-sensitive YFP-plasmid. MQAE assay in

CFBE cells revealed that both TSB4 and TSB6 led to a significant increase of CFTR function (P=0.0001 and P=0.048, respectively). Similar results

were obtained with YFP assay in CFBE and CUFI (P=0.0001 for both TSBs in both cells lines). In conclusion, TSB4 and TSB6 can increase CFTR

protein levels and improve CFTR chloride channel function in two CF cell lines with two different assays. These represent a promising therapeutic

strategy for the treatment of CFTR dysfunction in bronchial epithelium in the CF lung.
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Neutrophil extracellular traps (NETs) are a mechanism of the innate immune response that contributes to host defence in sepsis by immobilising

and killing infective agents. Recent evidence suggests that NETs induce damage to host cells; however the effects of NETs on endothelial cells

(ECs) remain largely unexplored. The aims of this work are 1) to investigate whether NET formation induced by S.aureus triggers vascular injury by

inflicting direct damage to ECs, and 2) to explore the role of the aVb3 antagonist on the effects of NETs induced by S.aureus on ECs. S.aureus or

PMA-induced NETs were detected with SYTOX Green. Endothelial barrier integrity was measured by epifluorescence in 3D microvessels,

quantifying FITC-loaded S. aureus and extravasation of 70KDa dextran-TexasRed. S.aureus significantly induced the formation of NETs by

immobilised neutrophils compared to the uninfected control (5±1%, vs. 24±2%; P=0.0003). When NETs were induced by S.aureus over a

monolayer of ECs under physiological shear, they promoted a loss of tight junction (100±7%, vs. 40±3% and 59±2%; control, S.aureus+neutrophils

vs S.aureus alone; P=0.002). Interestingly, aVb3 antagonist (cilengitide) previously shown to prevent S.aureus attachment to ECs, prevents NET

induced damage (VE-cadherin 107±5%, vs. 100±7%, of control, NS). In our 3D microvascular model we observed an 80% increase in permeability

following S.aureus infection (100±10, vs. 180±10, uninfected vs. infected; P=0.007), thus indicating EC damage. Cilengitide

prevented S.aureus attachment to the 3D microvessel and, interestingly, S. aureus-triggered NETs induced a significantly larger increase in

permeability (100±10, vs 272±10%, P<0.05). Our results show that NETs drive bacteria-independent endothelial injury promoting loss of

endothelial barrier function.
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Junctional Adhesion Molecule-A (JAM-A) is a cell-cell adhesion protein whose increased expression is associated with poor prognosis in patients

with invasive breast cancer. Yet little is known about its possible role in early breast cancer, specifically ductal carcinoma in situ (DCIS). We

investigated JAM-A expression in DCIS patient tissues and whether in vitro antagonism could reduce functional behaviours associated with

tumorigenicity. A novel inhibitor of JAM-A (JBS-2) was designed and tested in the HER2-positive SUM-225 cell line, a DCIS patient primary culture

and an in vivo mouse model of DCIS. JAM-A expression was first scored in a tissue microarray of DCIS and normal adjacent tissues (NAT). 96% of

DCIS tissues had moderate/high JAM-A expression versus 23% of NAT. Using SUM-225 cells, we investigated the potential value of co-targeting

JAM-A and HER2/EGFR. Treatment of cells with JBS-2 or the EGFR/HER2 tyrosine kinase inhibitor lapatinib significantly inhibited cell proliferation

in a concentration-dependent manner. Co-treatment of SUM-225 cells with JBS-2 plus lapatinib additively inhibited cell proliferation vs. either

treatment alone. The ex vivo effect of JBS-2 treatment on primary breast cancer cells from a DCIS patient confirmed inhibition of proliferation by

JBS-2. NOD-SCID mice treated with JBS-2 had no physiological toxicity. Excitingly, JBS-2 exerted promising anti-tumorigenic effects when

administered alone or in combination with lapatinib in a murine model of DCIS using female NOD-SCID mice orthotopically implanted with SUM-

225 cells in the mammary fat pad. In conclusion, the role of JAM-A in early breast cancer is unknown. Increased expression of JAM-A in DCIS

plus the responsiveness of a HER2-positive DCIS cell line and in vivo model to a JAM-A inhibitor suggests value in investigating JAM-A inhibitors

alone and in combination with HER2 inhibitors as preventative or therapeutic agents.
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OBJECTIVE The neuro-otology and skull base centre at our institution receives nationwide tertiary referrals. We evaluate the management of

temporal bone malignancies in this centre and compare to international standards

METHODS Patients referred between 2000 and 2017 with any form of temporal bone malignancy were included. Data on clinical presentation,

stage, management (surgery/radiation/chemotherapy), recurrence and survival were gathered and analysed

RESULTS 48 cases of temporal bone malignancy were diagnosed. Average age was 64 years old (range 5 to 88). 29.2% of patients were female.

Squamous cell carcinoma was the predominant malignancy, seen in 34 cases (71%). There were 16 cases that presented as recurrence referred

from other centres or specialties. Tumours involved the middle ear (48%), external canal (69%) and mastoid (40%). 50% were non-smokers, with

average pack year in smokers of 27.7. 42% were non-drinkers. 21% presented with facial nerve palsy (average House Brackmann 5.1). Surgical

treatment was tailored to disease extent and was undertaken in 37 patients and also included neck dissection (46%), parotidectomy (36%) and flap

reconstruction (78%). Other treatment included adjuvant radiation (73%) and chemotherapy (28%). Mean length of follow-up was 32 months (range

0.7-117). Overall 5 year disease-specific survival was 52.4% and overall 5 year recurrence-free survival was 55.8%. On univariate analysis,

significantly worse survival was seen in females (p=0.012) and in middle ear involvement (p=0.026). Only middle ear involvement remained

significant on multivariable analysis. CONCLUSIONS A wide variety of malignant pathology may present in the temporal bone. Recurrence free

survival is equivalent to international data, however this figure is low. This emphasises the need to treat these tumors appropriately with radical

resection, where possible, at first presentation. Multidisciplinary surgical input is important to ensure adequate resection
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Despite recent advantages in the treatment, colorectal cancer (CRC) remains one of the leading causes of cancer-related deaths worldwide. Since

most cancers rely on a major dysregulation of apoptosis, inhibitors of anti-apoptotic signalling proteins are interesting novel therapeutics. Birinapant

is an inhibitor of inhibitor of apoptosis proteins (IAPs) and is currently used in clinical trials for the treatment of solid tumours. However, CRC is a

very heterogeneous disease and it is not possible to predict which patients might benefit from an adjuvant therapy with Birinapant. An international

consortium recently found four distinct consensus molecular subtypes of CRC that might be useful for patient stratification and subtype-specific

treatment strategies.

Our goal was to investigate whether the four CMSs show different responses to a co-treatment of Birinapant with standard of care (Oxaliplatin and

5-Fluoruracil), TNFalpha and a combination of all three agents using a selection of 10 cell lines representing the molecular subtypes. After

treatment, apoptosis was assessed by an Annexin V/PI flow cytometry assay.

Birinapant showed synergistic effects if used in combination with either Oxaliplatin/5-FU or TNFalpha, but did not induce apoptosis alone.

Importantly, the efficacy of the various co-treatments differed between the cell lines in line with their corresponding CMS. Cells belonging to the

CMS1 subtype showed increased cell death when treated with Birinapant and Oxaliplatin/5-FU. In contrast, we observed an increased apoptosis in

CMS2 cells during Birinapant and TNFalpha co-treatments. Cells belonging to the CMS3 subtype, however, showed a mixed but generally weak

response to the co-treatments.

Our results highlight Birinapant as a promising drug for the treatment of CRCs. Our data also suggest that determination of consensus molecular

subtypes might enable a patient-specific stratification for selection of patients for Birinapant treatment.
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Alpha-one antitrypsin (AAT) deficiency (AATD) is characterised by neutrophil dominated inflammation resulting in emphysema. The cholesterol rich

neutrophil membrane plays a central role in adhesion and trafficking to the airways. This study aimed to investigate alterations in membrane

cholesterol resulting in neutrophil adhesion and whether AAT augmentation therapy impacts upon this.

Plasma and neutrophils were isolated from HC, ZZ-AATD patients, AATD patients receiving AAT augmentation therapy. ELISA quantified IL-8,

TNF- and NAP-2. Neutrophil cytosols and membranes were isolated by ultracentrifugation. Membrane cholesterol, cytosolic calcium (Ca2+) and

cell adhesion were quantified fluorometrically. Calpain activity was examined by luminescence. Western blot analysis determined the abundance of

caveolin-1.

Circulating levels of IL-8, TNF- and NAP-2 are elevated in ZZ-AATD (P<0.01 n=10 P<0.05 n=10 P<0.05 n=8). Our group has shown neutrophil-like

cell line HL-60 cells exposed to IL-8 TNF- and NAP-2 had increased Ca2+. Neutrophils isolated from ZZ-AATD have elevated Ca2+ (P=0.02 n=10),

resulting in increased calpain activity (P=0.03 n=8). Calpain can cleave cholesterol trafficking protein caveolin-1 in-vitro. Caveolin-1 was reduced in

ZZ-AATD neutrophils (P=0.03 n=12), resulting in decreased membrane cholesterol (P=0.01 n=8) and increased cell adhesion (P=0.04 n=4).

Augmentation therapy reduced levels of IL-8 (P=0.04 n=6) and TNF- (P=0.004 n=6), and cytosolic levels of Ca2+ (P=0.04 n=7) and calpain activity

(P=0.006 n=6), normalising caveolin-1 (P=0.04 n=9) and membrane cholesterol (P=0.03 n=6) thereby reducing cell adhesion (P=0.02 n=3).

Our results demonstrate increased adhesion in AATD neutrophils is a result of altered plasma membrane cholesterol and chronic inflammation.

This study provides a mechanism for the pathway by which augmentation therapy mediates its anti-inflammatory effect upon the circulating

neutrophil.
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Background: Cognitive impairment (CI) is a pervasive outcome of ischaemic stroke, reported in over half of patients six months post-stroke (1).

Cognitive rehabilitation has received considerably less research attention than physical rehabilitation. This qualitative study explores the

perspectives of healthcare professionals on the impact of post-stroke CI and necessary components of a cognitive rehabilitation programme.

Methods: Nineteen healthcare professionals who provide stroke care were identified from a method of snowballing in a hospital and community

setting. Following informed consent, qualitative in-depth interviews were conducted, audio-recorded and transcribed. Thematic analysis was

employed to analyse the data.  

Results: Four major themes were identified: i) absence of a coherent cognitive rehabilitation infrastructure for stroke patients following hospital

discharge, ii) rehabilitation of post-stroke CI not seen as a priority, iii) impact of patient’s insight into their deficits and, iv) need for meaningful,

tailored cognitive rehabilitation.

Conclusions: These findings provide an insight into the fractured cognitive rehabilitation programmes available to stroke patients post-discharge

and the prioritisation of more ‘visible’ deficits. These qualitative data, in combination with a systematic review of cognitive interventions for post-

stroke cognitive impairment and qualitative interviews with patients and family members, are being used to inform the development of a cognitive

intervention that will be tested in a pilot feasibility randomised controlled trial.

References:1.Mellon et al. BMC Neurol.2015;15(31):1–9. 2. Brainin et al. Eur J Neurol.2015;22(2):229–38.
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Background: The aim was to review existing models of post-stroke cognitive impairment (CI) disease progression, to inform development of the

StrokeCog epidemiological model of post-stroke CI. Methods: Pubmed, EMBASE and the NHS Economic Evaluations Database were searched for

relevant articles published in English since 2000. Included articles described an epidemiological or economic model tracking disease progression of

CI and/or stroke over time, e.g., Markov or microsimulation models. Titles and abstracts were screened by one reviewer, followed by full text of

potentially relevant articles. Data was abstracted from eligible articles using a standard form. Models were evaluated against pre-specified criteria

for the StrokeCog model, agreed by expert consensus. Results: 4,638 abstracts were screened, followed by full text review of 345 articles. There

were 61 eligible articles for CI and 47 for stroke (two articles modelled stroke and CI). Two modelling options were identified in most articles: 1) a

cohort-level state-transition model with disease states defined by categories of CI and/or disability, and 2) an individual-level discrete event

simulation model with continuous modelling of CI, disability, behaviour and/or mood. Conclusion: Two potential approaches were identified for an

epidemiological model of post-stroke CI pathways in Ireland, for use in healthcare planning and decision-modelling. 
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Neurocognitive impairments are prevalent in psychosis, beginning on average in early adolescents with particular impairment in speed of

processing and nonverbal working memory (Kelleher et al., 2012). It is important to understand the impact of cognitive impairment on functional

ability, particularly in early stages of illness which may assist in the development of targeted therapeutic strategies.

A population sample of 212 adolescents (11-13 years) partook in the study, which included community-based adolescents who report experiencing

psychotic symptoms but who were not clinically diagnosed. Psychotic symptoms were assessed using the psychosis section of the Schedule for

Affective Disorders and Schizophrenia. Six cognitive domains were assessed using the MATRICS consensus cognitive battery. Functioning was

assessed using the Children's Global Assessment Scale. Six separate regression analyses were performed to test the predictive capacity of each

cognitive domain of the MATRICS battery on functioning.

In the entire sample, speed of processing significantly explained 8% of the variance in functioning (F(1, 76) = 6.61, p = 0.0012, R2 = 0.08). When

the sample was subdivided into those who ever experienced auditory hallucinations (AH) (n=62) versus those that did not (n=149), speed of

processing significantly predicted 18% of the variance in functioning in the group experiencing AHs (F(2, 33) = 3.82, p =0.032, R2 = 0.18).

However, no relationship was found in the group without AHs (F(1,40) = 1.19, p =0.28). No other cognitive domain predicted functioning.

Speed of processing appears to be a core cognitive deficit in psychosis which impacts on functioning in young adolescents particularly in those

experiencing psychotic symptoms such as auditory hallucinations. However, the variance predicted by processing speed is relatively low. This

research highlights the potential of speed of processing as a possible viable target for early intervention in psychotic disorders.
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Background: National second generation surveillance systems combine biological surveillance – the notification of new cases of STIs and HIV -

with behavioural surveillance – the monitoring of the population level of risk related to the transmission of STIs and HIV. Ireland does not have a

functional behavioural surveillance system and undiagnosed asymptomatic infections may result in biological surveillance not conveying the true

extent of an epidemic. In Ireland notified STIs have increased by 62% between 2001 – 2011.

Aims: To develop and agree consensus on a set of STI and HIV indicators, relevant to behavioural surveillance in Ireland, in line with

recommendations from Ireland's national sexual health strategy.

Method: A modified E-delphi (an online version of the Delphi technique) approach was used to achieve consensus on a set of core STI and HIV

behavioural indicators across a range of risk domains (i.e. Sexual experiences; Partners; Condom Use; STI/HIV testing; Paid for sex; Knowledge

and Attitudes; Gender based violence; Drug and Alcohol use; Safe injecting practices and Accommodation status) and risk populations (i.e.

General Population; Young People; Men who have sex with men; Sex Workers; People who inject drugs; Prisoners; Migrants; People living with

HIV and AIDS; Transgender and Homeless).

Results: 57 representatives from: public and private STI clinics; NGOs; STI laboratories; the national STI and HIV public health special interest

group and academic researchers took part in both rounds of the study.  Indicators (N=120) were ranked in terms of importance (1 = Not important,

to 10= Essential). Consensus (as assessed by at least 90% of respondents agreeing with a score of 7 or more) was achieved for 77 indicators in

total.

Discussion: These indicators are currently being tested for feasibility. The agreed indicators will determine and inform future surveillance activities

ECI P34

Spray-Dried Alginate Microparticles Encapsulating Berberine Chloride as a Potential Means of Treating Lung Fibrosis

Cheng Xu1, 2, Fergal O’Brien2, 3, 4 Alan Hibbitts2, 3, 4

1Department of Pharmaceutical Science, Soochow University, Soochow, China. 2 Dept. of Anatomy, RCSI, Dublin, Ireland. 3Trinity Centre for

Bioengineering, Trinity College Dublin, Ireland. 4Advanced Materials and Bioengineering Research (AMBER) Centre.

Idiopathic Pulmonary fibrosis (IPF)is characterized by an aberrant accumulation of collagen 1. Pirfenidoneisthefirstandonlyclinicallyuseddrugfor IPF

but exhibits several adverse side-effects. Berberine (BBR) is known to exhibit anti-fibrotic potential in the lung but has only been investigated as a

free drug. Herein, we investigate whether encapsulation can enhance BRR’s anti-fibrotic potential.

Alginate (Alg) microparticles were spray dried with berberine chloride (BBR), crosslinked and characterised for size, zeta potential, encapsulation

efficiency. Potential for direct delivery to the lung was assessed using an Anderson Cascade Impactor (ACI). Wi38 lung fibroblast cells were used

to investigate impact on cell proliferation and potential to inhibit fibrosis.

Results found that, depending on the loading rate used, alginate microparticles were capable of encapsulation efficiency rates of over 30%. BBR-

Alg microparticles exhibited sizes of approximately 1.3 µm and were universally strongly negative in charge (-28 to -32 mV). However, following

SEM analysis a more poly-disperse population was apparent. When the release rates of the microparticles were analysed, a burst release profile

was found to be apparent in lower %w/w loading. ACI revealed that the BBR-Alg particles localised primarily in the upper sections of the ACI

indicating that an additional milling step is required to enhance the microparticles’ pulmonary distribution.  In vitro efficacy was observed in Wi38

cells, however, determination of the optimal conditions remain ongoing.

From these results it can be seen that microencapsulation in alginate represents a simple means of altering BBR’s release profile. It is hoped this

will enhance BBR residency times in future biological experiments. This would overcome one of the major limitations in the anti-fibrotic potential of

BBR.
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The vulnerability of the apoptotic pathway regulation and its susceptibility to adaptation are the key limitation of current cancer cell killing therapies.

The first reason is that the apoptotic pathway can be initiated from stimulation of numerous different receptor types that differ in terms of cell

specific expression level, ligand specific affinities, receptor clustering properties, internalization dynamics and intracellular domain composition.

Upon stimulation many of those receptors form vulnerable intracellular protein complexes, platforms, that are able to initiate both activation of

apoptotic initiator Caspase 8 (Cas8) as well as trigger proliferative signal transduction via NF-kB pathway. In addition, a signalling platform for Cas8

activation called RIPoptosome can serve a secondary function which is necroptosis initiation by accumulating heterodimers of receptor-interacting

proteins (RIP), RIP1-RIP3, building filamentous scaffold for activation of the mixed lineage kinase domain-like (MLKL) pseudokinase. 

We developed a stochastic model of RIPoptosome formation upon tumor necrosis factor receptor (TNFR) stimulation that explains how extrinsic

fluctuations in receptor level at the cellular membrane, its clustering property and intrinsic molecular fluctuations in RIPoptosome formation drive

variable dynamics of Cas8 activation. The model was implemented with direct Gillespie stochastic simulation algorithm and initially trained on the

set of quantities acquired for HeLa cells.

Based on our modelling results we are predicting heterogeneity in response to particular combinational treatment at the single cell level and

consequently vary fractional cell death in the population depending on cancer cell subtype.
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Background: Prescribing for patients taking multiple medicines (polypharmacy) is challenging for general practitioners (GPs). Limited evidence

suggests that the integration of pharmacists into the general practice team could improve the management of these patients [1]. The aim of this

study is to pilot test an intervention involving pharmacists, working within GP practices, to optimise prescribing in Ireland.

Method: This non-randomised pilot study will use a mixed-methods approach. Four general practices will be purposively sampled and recruited. A

pharmacist will join the practice team for six months. They will participate in the management of repeat prescribing and undertake medication

reviews with adult community-based patients. Pharmacists will also join practice team meetings and facilitate practice-based education.

Anonymised practice-level medication and cost data will be collected. A nested Patient Reported Outcome Measure (PROM) study will be

undertaken during month four and five to explore the impact of the intervention in older adults (65 years). For this, a sub-set of 50 patients aged 65

years with 5 repeat medicines will be recruited from each practice and invited to a medication review with the pharmacist. PROMs and healthcare

utilisation data will be collected. Acceptability of the intervention will be explored using pre- and post-intervention semi-structured interviews with

GPs, pharmacists and patients. Quantitative and qualitative data analysis will be undertaken and an economic evaluation conducted.

Discussion: This pilot study will provide evidence regarding the feasibility and potential effectiveness of general practice-based pharmacists.

References: 1. Tan ECK, Stewart K, Elliott RA, George J. Pharmacist services provided in general practice clinics: A systematic review and meta-

analysis. Res Soc Adm Pharm. 2014;10:608–22.
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HER2 is overexpressed in about 25% of gastric cancers and is correlated with more advanced tumours. PI3K pathway activating mutations have

been reported in gastric cancer, however neither the association of HER2 overexpression with these mutations or the impact of aberrant PI3K

pathway signalling on trastuzumab responsiveness been described. In HER2-positive breast cancer targeting the PI3K pathway can overcome

resistance to HER2-targeted therapies, however the role of PI3K inhibitors in sensitizing HER2-positive gastric cancers to trastuzumab or in

overcoming trastuzumab resistance has yet to be addressed.

A panel of HER2-positive gastric cell lines (N87, OE19, ESO26, SNU16) were profiled for PIK3CA and ERBB-family (EGFR, ERBB2, ERBB3,

ERBB4) mutations, and their anti-proliferative response to the PI3K inhibitor Copanlisib alone and in combination with the HER2-targeted therapies

trastuzumab and lapatinib was assesed. 

Mutations in PIK3CA (Q546H) and ERBB4 (M772L) were identified in ESO26 cells, while a mutation in ERBB2 (F254L) was identified in N87 cells.

OE19 cells were resistant to copanlisib, while all other cell lines were sensitive, with IC50s ranging from 23.4nm (N87) to 93.8nm (SNU16). PIK3CA

mutation status had no impact on copanlisib sensitivity. All cell lines except SNU16 were sensitive to lapatinib with IC50s ranging from 0.04µM to

1.5µM. OE19 and SNU16 were resistant to trastuzumab. Combinations of lapatinib with copanlisib did not enhance growth inhibition relative to

testing either drug alone. However, the combination of copanlisib and trastuzumab significantly improved growth inhibition compared to either

therapy alone in N87, ESO26 and OE19 cells. 

Copanlisib is an effective monotherapy in some HER2-positive gastric cancer cell lines. Combinations of copanlisib and trastuzumab offer greater

benefit than either drug alone and may restore sensitivity to trastuzumab in cells with intrinsic resistance to trastuzumab.
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Epilepsy is a chronic neurological disorder characterised by spontaneous recurrent seizures (SRS), which affects approximately 65 million people

worldwide. Diagnosis remains challenging and molecular biomarkers of epilepsy are urgently required. MicroRNAs are small non-coding sections of

RNA that regulate translation of proteins. A sub-set of brain-expressed microRNAs have been found to circulate in biofluids of people with epilepsy

and may have biomarker potential. However, people with epilepsy in these studies are exposed to one or more anti-epileptic drug (AEDs) which

could be an important source of bias. Here, we used an animal model of epilepsy to test the effects of AEDs on circulating microRNAs.

Epilepsy was induced in male C57BL/6 mice via an episode of status epilepticus triggered by intra-amygdala microinjection of kainic acid. Two

weeks after status epilepticus, when animals were displaying regular spontaneous seizures, blood was taken from the submandibular vein and

processed to produce plasma. The mice were assigned to a vehicle group, diazepam (5 mg/kg/day, ip, BID) or carbamazepine (40 mg/kg/day, ip,

BID) and treated for 3 days (n=4-5/group). The day after the final dose the animals had another submandibular bleed. Expression of a set of

miRNAs previously identified in genome-wide studies of plasma from epilepsy patients (miRs -27a, -328 and -654) or epileptic rodents (miRs-199a-

3p, -93-5p, -142-3p and -182-5p) was analysed using miRNA-specific Taqman assays. MicroRNA-16 was used for normalisation and a relative fold

change in pre- and post-treatment expression of the target gene transcript was determined using the comparative cycle threshold method.

There were no significant changes in expression of 199a-3p, 93-5p, 142-3p and 182-5p following treatment with either carbamazepine or

diazepam. In conclusion, AEDs do not appear to be a likely confounder or source of bias in the identification of microRNA biomarkers of epilepsy.



ECI P39

The effects of local energetic stress on mitochondrial mobility in primary cortical axons.
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Mitochondrial clusters are found at regions of high energy demand, allowing cells to meet local metabolic requirements while maintaining neuronal

homeostasis. AMP-activated protein kinase (AMPK), a key energy stress sensor, responds to increases in AMP/ATP ratio by activating multiple

signalling cascades to overcome the energetic deficiency. In many neurological conditions the distal axon experiences energetic stress

independent of the soma. We here used microfluidic devices to physically isolate these two neuronal structures, and to investigate whether

localised AMPK signalling influenced mitochondrial transport in this region. Transfection of primary cortical neurons with mitochondrial-targeted

green fluorescent protein (mito-GFP) allowed visualisation and monitoring of the transport dynamics of mitochondria within the axon, by confocal

microscopy. Pharmacological activation of AMPK at the distal axon (0.1 mM AICAR) induced a rapid, strong depression of the mean frequency,

velocity and distance of retrograde mitochondrial transport events in the adjacent axon. Anterograde mitochondrial transport was less sensitive to

local AMPK stimulus, with the imbalance of bi-directional mitochondrial transport resulting in accumulation of mitochondria at the region of energetic

stress signal. AMPK activation at the soma failed to influence mitochondrial transport in the spatially isolated axon, confirming the region-specific

action of AMPK on mitochondrial transport. Our results demonstrate that localised AMPK activity strongly inhibits retrograde mitochondrial transport

kinetics and leads to an accumulation of mitochondria at sites of energetic stress.
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The loss of SATB2 promotes ulcerative colitis-related colon cancer progression through altered localized inflammatory response
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1Conway Institute, University College Dublin,2 Royal College of Surgeons in Ireland, Dublin, Ireland,3Uppsala University, Uppsala Sweden4 Trinity

College Dublin,5Department of Clinical Sciences,  Lund University, Sweden,6 University of Queensland, Australia

SATB2 is a member of a family of Special AT-rich Binding proteins and a novel transcription factor that orchestrates gene expression in a tissue-

specific manner by regulating higher-order chromatin structure. Previously, we described SATB2 as a colorectal cancer (CRC) diagnostic marker,

here, we assess the precise functional role of SATB2 in the development and progression of colorectal cancer, initiating from the pro-inflammatory

phenotype. Differential expression of SATB2 was observed in colorectal cancer with the early pre-neoplastic tissue demonstrating highest SATB2

levels, which diminishes in adenomas followed by complete loss of SATB2 expression in metastatic disease.  Gene set enrichment analysis of

gene expression data derived from two independent CRC cohorts (n=776), revealed that loss of SATB2 mRNA expression was associated with a

TH2 cytokine response and and checkpoint genes like CTLA4 and PD1. Functionally, we demonstrate that siRNA-mediated knock down of SATB2

in SW480 cells resulted in the acquisition of an aggressive phenotype and alteration of pro-inflammatory cytokines. Intriguingly, SATB2 expression

was associated with chromosomal instability as knock-down of SATB2 resulted in an increase of anaphase bridging. Given the relationship

between SATB2, chromosomal instability and local inflammatory response, SATB2 protein expression was assessed in a large cohort of patients

with Ulcerative Colitis (UC) some of whom developed UC related carcinoma. SATB2 protein expression decreased across the disease spectrum

from normal to UC to dysplasia to carcinoma, suggesting that SATB2 expression can be used to monitor UC patients at risk of developing CRC.

Taken together, these findings for the first time demonstrate the role of SATB2 as potential master immune-regulator in CRC and its pivotal role in

regulating key inflammatory factors facilitating the progression of colorectal cancer initiating from a pro-inflammatory  phenotype. 



ECI P41

The relationship between first year post-stroke healthcare costs and fall-status among those discharged to the community
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Introduction: Falls are common post-stroke events but their relationship with healthcare costs is unclear. The aim of this study was to examine the

relationship between healthcare costs in the first year after stroke and the experiece of falls among survivors discharged to the community.

Methodology: Survivors of acute stroke with planned home-discharges from five large hospitals in Ireland were recruited consecutively. Falls and

healthcare utilisation data were recorded using inpatient records, monthly calendars and post-discharge interviews. Cost of stroke was estimated

for each participant from hospital admission for one year. The association of fall-status with overall cost was tested with multivariable linear

regression analysis adjusting for pre-stroke function, stroke severity, age and living situation.

Results: 109 stroke survivors (67 men and 42 women) with complete follow-up data were included. Their mean age was 68.5 years (SD=13.5

years).The mean total follow-up time period was 395 days (SD=32 days). In total, 53 participants (49%) fell following stroke, of whom 28 (26%) had

recurrent falls. Estimated mean total healthcare cost was €20,244 (SD=€23,456). The experience of one fall and recurrent falls was independently

associated with higher costs of care (p=0.02 and p<0.01, respectively).

Discussion: This study highlights categories healthcare costs that are statistically associated with fall-status in this population, namely inpatient care

initially post-stroke or due to subsequent admission and post-discharge allied healthcare. The observed relationship between falls and cost is likely

to be underestimated as aids and adaptions, productivity losses, and nursing home care were not included. Future research should investigate if

developing community rehabilitation services to allow for earlier discharge and reducing the risk of expensive fall-related injuries including fractures

could reduce healthcare costs after stroke.
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Tissue-engineered 3D model of neuroblastoma exhibits chemosensitivity similar to orthotopic xenograft models
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3D scaffold-based in vitro cell culturing is a recent technological advancement in cancer research bridging the gap between conventional 2D culture

and in vivo tumours. The main challenge in treating neuroblastoma, a paediatric cancer of the sympathetic nervous system, is to combat tumour

metastasis and resistance to multiple chemotherapeutic drugs. The aim of this study was to establish a physiologically relevant 3D neuroblastoma

tissue-engineered system and explore its therapeutic relevance. Two neuroblastoma cell lines, chemotherapeutic sensitive Kelly and

chemotherapeutic resistant KellyCis83 were cultured in a 3D in vitro model on two collagen-based scaffolds containing either glycosaminoglycan

(Coll-GAG) or nanohydroxyapatite (Coll-nHA) and compared to 2D cell culture and an orthotopic murine model. Both neuroblastoma cell lines

actively infiltrated the scaffolds and proliferated displaying > 100-fold increased resistance to cisplatin treatment when compared to 2D cultures,

exhibiting chemosensitivity similar to orthotopic xenograft in vivo models. This model demonstrated its applicability to validate miRNA-based gene

delivery. The efficacy of liposomes bearing miRNA mimics uptake and gene knockdown was similar in both 2D and 3D in vitro culturing models

highlighting the proof-of-principle for the applicability of 3D collagen-based scaffolds cell system for validation of miRNA function. Collectively, this

data shows the successful development and characterisation of a physiologically relevant, scaffold-based 3D tissue-engineered neuroblastoma cell

model, strongly supporting its value in the evaluation of chemotherapeutics, targeted therapies and investigation of neuroblastoma pathogenesis.

While neuroblastoma is the specific disease being focused upon, the platform may have multi-functionality beyond this tumour type.
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Tumour dormancy in breast cancer cells: identification of Junctional Adhesion Molecule-A as a novel regulator
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In tumour dormancy, some cells become quiescent but can re-proliferate upon certain environmental cues. The re-awakening of dormant tumours

has been linked with poor patient outcomes. Tumour dormancy can be modelled in vitro by exposing cancer cells on fibronectin-coated plates to

bFGF-2, a bone marrow-derived mammary differentiation factor, which causes cell spreading and re-expression of integrin-51. We describe here a

novel role for Junctional Adhesion Molecule-A (JAM-A) in tumour dormancy. JAM-A regulates the angiogenic functions of bFGF-2, and its

overexpression has been linked with breast cancer metastasis. Since JAM-A regulates the 51 effector FAK, we hypothesized that JAM-A is

required for tumour dormancy.  In a dormancy model, JAM-silenced cells had reduced integrin-51 and FAK expression, and lacked the actin

redistribution and morphological spreading characteristic of dormant cells. Pharmacologically-induced JAM-A loss prevented tumour dormancy and

was cytotoxic to dormant cells. We next examined links between JAM-A expression and pro-inflammatory cytokines that re-awaken dormant cells in

post-menopausal women. Exposure of MCF7 cells to IL-1b, TNF-a, IL-6 and IL-8 increased ADAM17 protein expression, causing JAM-A cleavage

and its loss from cell membranes. Analysis of bone metastasis sections from post-menopausal breast cancer patients revealed significant

heterogeneity in JAM-A expression. Nonetheless, 20/24 metastases expressed moderate/high JAM-A levels, suggesting that while cells might

transiently lose JAM-A to reawaken from tumour dormancy, they re-acquire it during disease progression. The fact that JAM-high dormant cells had

features of stemness also suggests a role for JAM-A in tumour evolution. To conclude, our data support a novel model whereby JAM-A is important

for breast cancer dormancy in in a simulated bone marrow microenvironment, and represents a pathway worthy of investigation.
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Defining the histologic correlates of mammographic breast density (MD) may provide insights into why elevated MD is related to increased breast

cancer risk. Both reduced terminal ductal lobular (TDLU) involution and elevated MD, are independent breast cancer risk factors among women

who have undergone a biopsy for benign breast disease (BBD). Prior analyses of normal breast tissues revealed epithelial nuclear density (END)

and TDLU involution are correlated. Accordingly, we examined associations of END with TDLU involution and MD in clinical biopsies. We analysed

262 image-guided BBD biopsies (n=224 women). TDLU involution was visually assessed in background normal tissue, using digitized images. The

Genie Classifier (Aperio) estimated nuclei count per unit epithelial area (END). Single X-ray Absorptiometry of pre-biopsy digital mammograms

measured global MD (percent fibroglandular volume (%FGV)). Analysis of covariance adjusted for age and body mass index, examined mean END

differences across tertiles of TDLU/MD measures. Overall, 67% of BBD biopsies were proliferative. Higher END was observed among proliferative

than non-proliferative BBD (p=0.04). END significantly increased with increasing tertiles of TDLU measures (p-trends<0.05). Whereas TDLU

metrics were positively associated with %FGV, no relationship was observed between END and %FGV. In analyses stratified by BBD severity,

however, END and %FGV were positively associated among women with non-proliferative disease (p-trend=0.04), findings not observed with

proliferative disease. Automated END and visually assessed TDLU involution metrics were positively associated. However, associations were

diluted for proliferative lesions, suggesting that applying automated digital pathology tools to unsegmented digital images of whole BBD biopsies

sections does not demonstrate the same associations with MD as visual assessment of TDLU involution.
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Identifying new drug targets to treat breast cancer brain metastasis
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Breast cancer brain metastasis (BrM) is indicative of poor prognosis, with a short median survival time and limited disease management strategies.

Current treatment options are restricted to surgical resection, radiation therapy and chemotherapy1. Therefore, there is an urgent need to uncover

alterations responsible for BrM and to define novel effective therapeutic targets.

We performed RNA-seq of patient-matched breast tumours and their associated resected BrM. Importantly, we observed common transcriptional

differences in breast cancer specific genes, particularly BrM–acquired aberrant enrichment in multiple receptor tyrosine kinase (RTK) driven

signalling pathways. The most notable recurrent alterations were expression gains in RET and HER2. Hence, given the observed enriched kinase

landscape we sought to investigate these alterations as novel clinically actionable therapeutic targets.

We evaluated the efficacy of small molecule inhibitors against the identified targets in preclinical BrM patient models. Both our ex vivo patient

tumour cultures and patient derived xenograft studies demonstrated significant anti-tumour activity for therapies directed against RET and HER2.

Our results demonstrate profound and recurrent transcriptional remodelling events in BrM, which is essential to our understanding of metastasis.

This study supports comprehensive profiling of metastasis as a compelling and underutilized tool to inform clinical care. Given the remarkably high

recurrence rates of specific targetable alterations, further clinical investigations of highly recurrent aberrations are demanded, especially

considering some are readily druggable.

References

1.         Lin, X. and L.M. DeAngelis, Treatment of Brain Metastases. J Clin Oncol, 2015. 33(30): p. 3475-84.



PG1 P1

A bioreactor for conditioning tissue engineered heart valves
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Globally over 100 million people are affected by heart valve (HV) diseases and 300,000 HV replacements are required annually (Namiri et al.,

2015). Mechanical or bioprosthetic HVs are unable to remodel, making replacement surgery the final choice for paediatric patients. Tissue

engineered heart valves (TEHVs) promise full integration and remodelling in vivo, eliminating paediatric patients’ need for revision surgeries.

Our tissue engineering approach combines autologous cells with a fibrin-collagen-glycosaminoglycan scaffold (Brougham et al., 2017, 2015),

conditioned using a bioreactor which simulates the biomechanics of the heart. This encourages directional cell proliferation and extracellular matrix

development. The ideal bioreactor parameters to create functional TEHVs remain unknown. Our main goal is to create a pulmonary TEHV suitable

for in vivo trials and the first milestone is to design a bioreactor capable of conditioning TEHVs.

This bioreactor design is loosely based on the conceptual design proposed by Hoerstrup et al. (2000), and the bioreactor designed by Moreira et al.

(2014). Unlike those designs, the ventricular chamber and HV support act as a nozzle to direct the flow towards the HV. Operating parameters

across the HV will be validated using pressure transducers and flow sensors. Cytotoxicity tests are required to validate the choice of materials while

sterility tests are required to validate its operating conditions. In time, this bioreactor will be employed to condition TEHVs using a variety of

conditioning regimes.
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Background: Epilepsy is a neurological condition affecting an estimated 50 million people worldwide and rougly 40,000 people in Ireland. People

with epilepsy are at an increased risk for a variety of psychiatric conditions, such as depression, schizophrenia and psychosis. Levetiracetam (LEV)

is an effective anti-epileptic drug, but as much as 20% of patients exposed to LEV report behavioural side-effect and up to 1% of those treated

experience acute psychosis. We set out to determine contribution of common genetic variation to these adverse drug responses (ADRs).

Methods: Individuals from the EpiPGX study cohort were screened for European ancestry using principal component analysis on GWAS data. All

cases matched predefined phenotype criteria. Controls were exposed to LEV, but without any adverse reactions. 

GWAS were carried out on patients who experienced behavioural disorders (n=149), acute psychosis (n=19), or any affective symptoms in

response to LEV treatment (n=90). The first 6 principal components were included as covariates. 

After identification of a genome-wide significant hit in the LEV analysis, a further GWAS was performed in a replication cohort (n=68). 

Results: A genome-wide significant result was found in SNP rs7500119 in the CALB2 gene. Upon replication the SNP lost genome-wide

significance but maintained nominal significance, SNPs in both CALB2 gene remained the most associated with LEV-induced psychosis. 

 Discussion: This study did not identify a genome-wide significant signal for neurological ADRs to LEV that survived replication in an independent

cohort. Further work with larger sample sizes may identify such variants. 

It is also possible that many variants of smaller effect size exist, which would be identified by larger samples or different analytical methods. This

study focused on common variation it also remains possible that rare variants influence ADRs to LEV. 
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Cancer is a genetic disease. Genetic and epigenetic mutations cause cellular biology to go awry, leading to cells escaping constraints on cellular

proliferation (1). Extrinsic and intrinsic processes that mutate cancer genomes do not cause mutations randomly. Instead, there is a distinct

“signature” of genetic mutations associated with a mutagenic process. A set of 30 known signatures is listed on the Catalogue of Somatic Mutations

in Cancer (COSMIC). Some signatures have known causes (e.g. Signature 4 is associated with tobacco smoke), while for other signatures the

cause is not yet known (2).

In recent years there has been great interest in understanding which mutational processes actually drive cancer – are the mutations driving

tumours primarily caused by environmental factors or by internal processes that inevitably cause mutations in our cells as we age? Previous

attempts to answer this question have compared the rate of stem cell division in a tissue to lifetime risk of cancer in that tissue to estimate the

proportion of cancer causing mutations that are caused by aging based processes (3). We used mutational signatures to analyse this question in

more detail. Using 5,437 samples across 62 projects from the International Genome Consortium (ICGC), we discovered the prevalence of the

COSMIC signatures in multiple cancer types. By grouping the signatures into 5 types (Aging based, DNA damage, APOBEC based, Environmental

and Unknown), we derived estimates for the relative contributions of these factors to tumorigenesis. In most cancer types, the predominant

signature types were Aging and/or Unknown. However, in some cancer types, an environmental process predominated.

1. Alexandrov, L.B. & Stratton, MR, 2014. Current Opinion in Genetics & Development, 24, pp.52–60

2. Garraway, L.A. & Lander, ES, 2013. Cell, 153(1), pp.17–37

3. Tomasetti, C., Li, L. & Vogelstein, B, 2017. Science, 355(6331), pp.1330-1334
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Over 5% of the world’s population suffers from disabling hearing loss which can lead to decreased quality of life (QoL), social isolation, depression

and dementia.

In people with severe-profound hearing loss, a cochlear implant (CI) can restore hearing by directly stimulating the auditory nerve with pulses of

electrical current. The rate at which the nerve is stimulated affects speech recognition but it is unknown how it acts on cognitive performance in CI

users, particularly in older people where age-related changes can lead to a reduction in cognitive spare capacity (CSC)1. CSC has been defined as

the remaining cognitive power left once successful hearing has taken place. In CI users, a decrease of CSC can be due to unsuitable choice of

device parameters.

The aim of our project is to use electroencephalography (EEG) and behavioural measures to identify biomarkers of listening effort in older CI users.

It will consist of two complementary studies with two different populations of older people with severe hearing loss. Study 1 will look a group of CI

users and assess cognitive performance and speech understanding at three different stimulation rates: standard, low and high. In addition to

speech testing, EEG data will be acquired during an audio-visual memory task as an attempt to identify a measure of listening effort. Study 2 will

consist in a longitudinal study that will follow older people before and after cochlear implant at specific points in time and will analyse how cognitive

performance is affected by cochlear implantation and stimulation rate by using behavioural tests, QoL questionnaires and EEGs.

This long-term project will provide further insight on cognitive processing in older CI recipients, and help clinicians by developing a tool that

objectively assesses listening effort and that can be used during programming sessions to tailor device fitting to each individual.
1 Mishra S, et al. Front. Aging Neurosci. 2014; 6.
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Sildenafil, a phosphodiesterase type 5 inhibitor, is used for the treatment of pulmonary artery hypertension in infants with congenital diaphragmatic

hernia. Intravenous Sildenafil (Revatio®) is approved for the treatment of PH in adults but is used off-label in paediatric patients where it is often

delivered as a continuous IV infusion.1 The absence of compatibility data between sildenafil and other commonly used IV medications necessitates

the use of a dedicated IV line. In the critically unwell child, limited IV access can make the delivery of multiple IV infusions particularly problematic.

Chemical incompatibilities can lead to drug-drug interactions, potentially resulting in the loss of therapeutic drug concentration. Loss of IV access as

a result of precipitation of incompatible IV infusions leading to blockage of small vessels has the potential for serious adverse outcomes.2 Y-site

studies are required to allow healthcare professionals to determine the safety of co-administration of common ICU drug infusions such as

adrenaline, vasopressin and milrinone.To simulate Y-site conditions the drugs were mixed in a 1:1 ratio as previously demonstrated by Allen et al. 3

Clear glass tubes as specified by the European Pharmacopeia, were used to allow for the investigation of compatibility of the two solutions across a

24-hour period. Drugs were prepared in accordance with current clinical practice in NaCl 0.9%, Glucose 5% and Glucose 10%. A pH change of 1 or

any visual changes such as precipitation or increased particle count, colour change, haze or gas evolution was deemed an incompatibility. HPLC

was used to assess chemical compatibility. Physical and chemical examination of drug mixtures shows no incompatibility between the compounds

with constant pH and no visual or concentration changes.

1 Bialkowski A.Eur J Pediatr Surg.2015;25(2):171-6

2 Drug Incompatibility. Braun Melsungen AG;2017

3 Allen LV, Jr. Am J Hosp Pharm. 1977;34(9):939-43
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One in four Irish children are overweight or obese1 which increases risk of disease and higher use of healthcare resources2. A recent report

estimated the total cost of childhood obesity in Ireland to be €4.6 billion, and recommended more nuanced cost studies1. We aimed to examine the

cost of tertiary paediatric care by children with obesity.

A retrospective observational, longitudinal analysis of the cost of hospital service utilisation among a sample of children with BMI >98th centile was

undertaken. Hospital attendance (outpatient department, inpatient stay and emergency department) 24 months prior to and 12 months after referral

for obesity treatment were obtained from records. Unit costs were obtained from the HSE and an annual cost was calculated. Variation in resource

use and costs was explored using generalised regression models to compare costs between children with clinical and severe obesity (>99.6th

centile) adjusting for age, gender, and comorbidities.

Data were obtained for 335 children (mean age 11.8 years) and the mean annual cost of hospital utilisation was €5331 (95% CI: €3539-€7122) per

child. Those who were severly obese had lower costs compared to those with less severe obesity (€4287 annually versus €9343, p=0.02). In those

with severe obesity, children with co-morbid conditions had higher costs but this was not statistically significant (p=0.2).

Cost data are important to inform health service delivery and strategic planning of services. It is relevant to assess the efficiency of resource

utilisation and effectiveness of assessment and intervention.   

1. Perry I, Millar S, Balanda K, Dee A, Bergin D, Carter L, et al. What are the estimated costs of childhood overweight and obesity on the island of

Ireland? Cork: Safefood; 2017.

2. Doherty E, Queally M, Cullinan J, Gillespie P. The impact of childhood overweight and obesity on healthcare utilisation. Econ Hum Biol.

2017;27:84-92.
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Metastatic tumours and multidrug resistance are major impediments in treating high-risk neuroblastoma (NB), a paediatric cancer of sympathetic

nervous system and the most common solid tumour of infancy. Exosomes are membrane-bound vesicles containing bioactive molecules including

RNAs and proteins that play an important role in cancer initiation, growth, progression and drug resistance through cell-cell communication. Our

preliminary data show that exosomes derived from drug-resistant NB cells are enriched with epidermal growth factor receptor (EGFR). EGFR is a

component of one of the main molecular pathways involved in carcinogenesis and its expression is found in NB tumour specimens. To demonstrate

the presence of a biologically functional and full-length EGFR in NB-derived exosomes, a panel of anti-EGFR antibodies targeting different cellular

domains of the protein is tested by western blot along with the corresponding cell lines. We hypothesise that exosomes derived from drug-resistant

NB cells contain proteins that facilitate exosomal uptake by cells and contain higher levels of the full-length epidermal growth factor receptor

(EGFR) that can increase proliferation of non-cancerous cells and we aim to elucidate molecular mechanisms of biological activity of exosomes

carrying out the EGFR. Isolated exosomes will be validated by western blot using common exosomal markers such as ALIX, TSG101, CD63, CD9

and CD81 before functional testing. The biological activity of exosomes will be examined in cell viability, proliferation, colony forming and cell

migration assays using non-cancerous cells in an optimised 3D scaffold-based cell culturing model, more representative of tumour growth in

vivo. The proposed project will elucidate how NB tumour cells influence its tumour microenvironment via exosomal communication.
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Defining the molecular requirements for extracellular histone proteolysis by vitamin K-dependent coagulation proteases

Aisling M Rehill1,2,3, Mark Little3, Roger J.S. Preston1,2

1MCT Dept, RCSI, Dublin. 2Irish Centre for Vascular Biology, RCSI, Dublin. 3Trinity Health Kidney Centre, TCD, Dublin.

Extracellular histones released from dying tissue or neutrophil extracellular traps represent a major determinant in the pathophysiology of acute

vascular inflammation. Significantly, therapeutic agents to reduce histone cytotoxicity during acute inflammatory disease have yet to be developed.

Recent studies, however, indicate the anticoagulant enzyme activated protein C (APC) degrades extracellular histones to limit their cytotoxicity.

Despite this, the molecular basis of histone proteolysis by APC has not been characterised. Furthermore, it is unknown whether vitamin K-

dependent enzymes that share structural homology with APC exhibit similar ability to degrade extracellular histones.

We observed significant dose- and time-dependent degradation of histones H4 and H3 by APC, that was enhanced by the presence of anionic

phospholipid vesicles that mimic the activated endothelial cell membrane. Interestingly, protein S was also found to act as a cofactor for

accelerated histone H4 proteolysis by APC. Notably, protein S required the presence of anionic phospholipid vesicles to effectively support

enhanced histone proteolysis. We also examined whether other structurally-similar vitamin K-dependent proteases could also mediate histone

proteolysis. Notably, activated factors IX and X (FIXa and FXa) degraded histones H3 and H4 more effectively than APC, and histone proteolysis

by either enzyme was significantly accelerated by the presence of negatively-charged phospholipid vesicles.

These studies demonstrate a novel phospholipid-dependent cofactor role for protein S in extracellular histone proteolytic degradation by APC. In

addition, we demonstrate novel roles for FIXa and FXa in mediating extracellular histone degradation. Collectively, these data delineate the

molecular requirements for effective extracellular histone degradation by APC, and identify novel agents with therapeutic potential in eliminating

circulating cytotoxic histones.
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Determining the Impact of Salbutamol Metered Dose Inhaler Errors on Drug Delivery

Aoife Sartini-Bhreathnach1, Maeve Cahill2, Jansen Seheult3, Breda Cushen2, Elaine MacHale2  and Richard Costello2

1 RCSI Research Summer School, RCSI, Dublin 2.
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3Special Chemistry, University of Pittsburgh Medical Centre, Pittsburgh, Pennsylvania, USA.

Inhaled therapy was developed in the last 50 years for the treatment and management of asthma and COPD [1]. GINA guidelines, 2016, state that

up to 80% of asthma patients do not use their inhaler adequately and suggest that inhaler technique should be reviewed as often as possible.

Common inhaler error techniques have been established in the literature with a deficit in further pharmacodynaminc investigations of the severity of

these errors for drug delivery. Where there is an understanding of the frequency of inhaler error there is also a need to identify the most crucial

errors and understand the severity of the error in relation to drug delivery [2]. Lack of adequate inhaler training and poor technique can prevent the

full deposition of the drug in the lungs attributing to patients having no control over their disease [3]. We hypothesis that common inhaler errors lead

to poor inhaled drug delivery. We aim to see the effects of technique errors relating to the metered dose inhaler (MDI). We developed a delphi

model which incorporated the results of the literature review and also expert opinion to establish a list of frequent and critical inhaler errors . Five

MDI inhaler errors were identified as most critical . We recruited 18 healthy participants to partake in the study to establish the impact of the five

MDI inhaler errors on actual drug delivery. Results from this study show three errors have an impact on drug delivery; flow error too high, fire-inhale

briskly and low breath hold. There was a 37.98% reduction in drug delivery in participants that completed the ‘low breath hold’ error , a 19.78%

reduction associated with the ‘fire-inhale briskly’ error and 2.59% reduction in drug delivery for the error in high flow. There was no reduction in drug

delivery associated with ‘failure to exhale to residual volume’ and ‘no shake prior to inhalation’. 

1. Virchow, 2008

2. Sulaiman et al 2017
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Development and optimization of murine chondrocyte isolation protocol, for studies of bone-cartilage crosstalk
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Orthopedic Surgery, New York University, School of Medicine, New York

Post-traumatic osteoarthritis (PTOA) is a common sub-type of the broader category of age-related/idiopathic OA, and results from a traumatic joint

injury, such as anterior cruciate ligament (ACL) rupture in the knee. This affects a younger cohort of patients and research has shown it to affect

multiple other joint tissues, in particular, subchondral bone. We plan to carry out a series of experiments to study crosstalk between damaged

subchondral bone and cartilage cells. In order to do this, isolation of highly purified, primary articular chondrocytes is necessary to understand the

precise cellular and molecular pathways that ensue via cytokine signaling from the nearby damaged bone. The ultimate aim of this study is to

develop a full spectrum, in vitro system to replicate the communication system between microdamaged bone and articular cartilage. However, this

initial study is to optimize the isolation of a pure population of primary murine chondrocytes and to ensure morphology, gene and protein expression

profiles are consistent with articular chondrocytes. Two techniques were compared, differing in the use of mechanical agitation and duration in

digestion solution, morphological assessment, immunocytochemistry staining and qPCR, were then carried out to assess the purity of chondrocyte

cultures. Morphology studies show cuboidal/mosaic shape cells consistent with chondrocytes. Histological staining with alcian blue, which stains for

proteoglycans, showed positive indications and immunocytochemistry assays also showed positive indications for collagen type II. Confirmatory

data via qPCR, with primers for collagen II and aggrecan, both essential components of chondrocytes ECM are pending. These experiments are

crucial for the development of the in vitro model required to study the intricate cellular and molecular pathways of a cartilage/bone crosstalk model

of PTOA.

Gosset, M. (et al), Nat Prot. 2008.

Salvat, C. (et al), Osteo and Cart. 2005
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DEVELOPMENT OF A POLYMERIC NANOPARTICLE FORMULATION TO ENABLE DELIVERY OF HYDROPHILIC DRUGS (VANCOMYCIN

HCL) TO THE VASCULAR ENDOTHELIUM- A POTENTIAL NEW APPROACH FOR TREATMENT OF RECURRENT INFECTION

Fajer Yousef1,2, Steve W. Kerrigan1,2,3, Ben Ryan1,2. 

1School of Pharmacy, 2Cardiovascular Infection Research Group, 3Irish Centre for Vascular Biology, RCSI

Critically ill patients who survive sepsis have an increased risk of recurrent infection. It is not yet understood why recurrent infection occurs. Studies

have however demonstrated that bacteria have the ability to internalise into cells. Internalisation renders these bacteria, such as Staphylococcus

aureus, inaccessible both to immune cells and administered antibiotics, only for them to re-emerge later causing bacteraemia.

The aim of this project is develop vancomycin loaded nanoparticles for uptake into vascular endothelial cells and to assess their ability to treat

internalised S. aureus.

Poly(lactic-co-glycolic acid)(PLGA) was used to formulate the nanoparticulate system. A modified double emulsion solvent evaporation method was

used to encapsulate vancomycin HCl into the polymer using polyvinyl alcohol (PVA) as stabilising agent. The effect of polymer type, drug:polymer

ratio, internal phase volume, and PVA concentration was investigated. Size, polydispersity index and zeta potential were analysed by photon

correlation spectroscopy. Internalisation of formulated nanoparticles was assessed using confocal microscopy.

Blank PLGA nanoparticles were formulated with an average diameter of 371.9 ±47.06nm, n=3 and negative zeta potential (-33.5 ±1.5mV, n=3).

0.3ml deionised water (internal phase) and 2.5% w/v of PVA displayed highest encapsulation efficiency (48 ±38.35%, n=3). In order to examine

cellular uptake of these nanoparticles, rhodamine-B was used as a hydrophilic model drug that has fluorescent properties. PLGA nanoparticles

successfully internalised into human endothelial cells, in a time dependent manner (1-18hrs). The nanoparticles were found to be non-toxic (MTT

assay) and did not disrupt cellular morphology (light microscopy).

These formulated nanoparticles represent a novel treatment strategy to prevent recurrent infection and sequelae such as sepsis and warrants

further investigation.
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Development of advanced scaffold-based delivery systems for RNA therapeutics to promote enhanced tissue repair

Domhnall Kelly1, Rosanne M. Raftery1, Caroline M. Curtin1, Caitriona M. O’Driscoll4, Fergal J. O’Brien1,2,3

1Tissue Engineering Research Group, Dept. of Anatomy, RCSI, Dublin. 2Trinity Centre for Bioengineering, Trinity College Dublin. 3Advanced

Materials and Bioengineering Research (AMBER) Centre, RCSI & TCD. 4Pharmacodelivery Group, School of Pharmacy, University College Cork.

RNA interference (RNAi), therapy in the form of short-interfering RNA (siRNA) or micro RNA (miRNA), has the potential to target specific genes and

cause up-regulation or down-regulation of downstream protein expression. The smaller size allows high cargo loading efficiency compared to DNA

therapies, while cytoplasmic activity makes manipulation of the transcriptome transient and therefore a safer and more clinically applicable

therapeutic approach than conventional gene therapy. However, the development of a safe and efficient delivery method remains the limiting factor

to unleashing the vast therapeutic potential of these therapies. Through the incorporation of novel nanoparticles into a collagen-based scaffold, the

development of a genetically-activated scaffold (GAS) platform might allow for the delivery of such therapies in both an effective and controllable

manner. The aim of this study was thus to optimise a series of nanoparticles for non-viral intracellular delivery of siRNA, and miRNA. The

nanoparticles investigated include cyclodextrins, chitosan, polyethyleneimine (PEI), nano-hydroxyapatite (nHA), a layered double-hydroxide (LDH),

and a GAG-binding enhanced transduction (GET) cell penetrating peptide – all of which have shown promise in our labs for plasmid DNA delivery1-

5. Each nanoparticle-nucleic acid complex underwent rigorous testing to determine the optimal physicochemical properties before specific

transfection protocols were developed using mesenchymal stem cells (MSCs). Future studies will incorporate the optimised formulation of each

complex into collagen-based scaffolds creating a series of RNAi delivery platforms for the treatment of musculoskeletal disorders.

1. Raftery (et al.), Adv. Mater. 28, 5447–5469 (2016) 2. Curtin (et al.), Adv. Healthc. Mater. 1700695 (2017) 3. Dixon (et al.), Proc. Natl. Acad. Sci.

113, E291-9 (2016) 4. Fitzgerald (et al.), Biomater. 66:53-66 (2015) 5. Abu-Awwad (et al.), Acta Biomater. 57:225-237(2017)
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Evaluating the potential of a thermoresponsive hydrogel as a drug delivery platform for the loco-regional delivery of chemotherapeutics

in pancreatic tumours.
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A 5-year survival rate of <7% highlights the need for more effective therapeutic strategies for pancreatic cancer1. Its asymptomatic progression

results in diagnosis mainly occurring at a locally advanced, non-resectable stage in 35-40% of cases. Limited vascularization and dense

extracellular matrix of the tumour has been hypothesized to be the cause of poor infiltration of chemotherapeutics, leading to a loss in efficacy in

current drug treatment strategies.

To address these issues, we have developed a novel thermoresponsive drug delivery system for intratumoural injection. Thermoresponsive

hydrogels undergo a characteristic phase change in response to temperature. By injection of the liquid via needle/catheter into the tumour,

localized gelation can occur at physiological temperatures. Drug loading of these hydrogels facilitates loco-regional delivery of chemotherapeutics

directly to the tumour site, reducing off-site toxicity.

A formulations based approach was taken to incorporate two first line chemotherapeutics, paclitaxel and gemcitabine. The sol-gel transition

temperature and viscosity was determined rheologically. In vitro drug release and cytotoxicity assays on a Panc-1 cell line were performed to

evaluate the gel as an effective drug delivery system. Injectability testing was carried out to assess clinical translatability.

The final formulation shows a sol-gel transition at 30oC. In vitro testing showed a sustained release of both drugs for up to 10 days and a dose

dependent cytotoxic response. Injectability indicated that at room temperature the gel can be injected through a range of clinical catheters and

needles. Together, this data indicates a hydrogel which undergoes a phase transition from a room temperature liquid, capable of injection, to a

semi-solid hydrogel at physiological temperatures where it can slowly and predictably release chemotherapeutics in a site-specific manner.
1 http://pancreatica.org/pancreatic-cancer-diagnosis/
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Evaluation of the effect of insulin sensitivity-enhancing lifestyle- and dietary-related adjuncts on antidepressant treatment response:

Protocol for a systematic review and meta-analysis.

Olaitan J. Jeremiah1, Gráinne Cousins1, Finbarr P. Leacy2, Brian P. Kirby1 and Benedict K. Ryan1

1School of Pharmacy, Ardilaun House, RCSI, Dublin. 2Data Science Centre, RCSI, Dublin.

Background: Depression affects more than 300 million people globally. Evidence supports its association with insulin resistance (IR), with co-

morbid IR increasing symptoms’ severity and reducing antidepressant effectiveness. Clinical trials and/or systematic reviews have shown beneficial

effects of adjunctive lifestyle and dietary therapies on antidepressant treatment response. These adjuncts, which include exercise, vitamin D

supplementation, zinc supplementation, probiotics and hygienic-dietary recommendations, have also been reported to enhance insulin sensitivity.

To date, no systematic review has been conducted which examines the link between their established insulin sensitivity-enhancing potential and

their effect on antidepressant effectiveness.

Aim and Objectives: To search the literature for the effect of the above stated adjuncts on antidepressant treatment response and insulin

sensitivity in depressed patients. This is to explore the possibility of enhancing antidepressant treatment response by correction of underlying IR

using lifestyle and dietary adjuncts.

Selection Criteria: This systematic review will include randomised controlled trials involving patients with depressive episodes and diagnosed with

any of major depressive, dysthymic and bipolar disorders for evaluation of the effects of the above stated adjuncts on antidepressant treatment

response and/or insulin sensitivity parameters in comparison with treatment as usual.

Data Analysis: Random-effects meta-analysis will be used to combine effect estimates of included trials with risk of bias issues addressed. We will

also explore the possibility of including the two outcomes in a single analysis using multivariate meta-analysis. Subgroup analysis will be used to

explore any significant heterogeneity between studies. Discussion: This review will add to the body of evidence on the utility of insulin sensitivity-

enhancing non-pharmacological therapies in enhancing antidepressant response.
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Examining the relationship between pH and Wound Healing
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Introduction:

The wound healing process normally occurs in a timely and efficient manner, following a cascade of four overlapping phases; haemostasis,

inflammation, proliferation, and tissue remodelling (Jones et al. 2015).  A chronic wound occurs when the wound fails to progress through these

stages and gets stuck in in the inflammatory stage and as a result re-epithelialization cannot occur. Many factors have an impact on wound healing;

the intracellular and extracellular pH has been proven to have particular important effect on wound healing (Percival et al 2014). Percival and

colleagues (2014) reported that pH is an influential factor in the healing process stating that as acidic environment favours wound healing. Two

methods have been predominantly used in the literature, to measure wound pH, the glass electrode potentiometric GEP measurement and the

colorimetric technique.

Aims: To estimate what the role of pH plays in complex wound healing.

Methods: A literature review was conducted that looked at the association between pH and wound healing.

Outcomes: The literature reviewed suggested that pH measurement of wounds has an important role in wound healing. 

Conclusion: Complex wounds represent a significant problem for both the individual and for health care. There is evidence to confirm that pH plays

an important role in wound healing, and as such, wound pH measurements would be useful to identify non-healing wounds earlier. This would

enable the practitioner to decide on the most appropriate course of treatment (Jones et al., 2015).

References

Jones, E.M., Cochrane, C.A., Percival, S.L. (2015) The effect of pH on the extracellular matrix and biofilms. Advanced Wound Care 4(7) 431-339.

Percival SL, McCarty S, Hunt JA, Woods EJ. (2014) The effects of pH on wound healing, biofilms, and antimicrobial efficacy. 
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Factors associated with failure to attend for outpatient endoscopy: A single centre retrospective audit
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Introduction: Failure for patients to attend for endoscopic procedures leads to wasted resources, increased costs and inefficiency. We set out to

identify factors associated with non-attendance for outpatient gastroscopy and colonoscopy.

Methods: A retrospective audit of non-attendance at outpatient endoscopy over a 3-month period was performed. Patients who missed their

appointments were identified and data was collected, identifying the procedure that was booked, the referral source, the urgency of the procedure

and length of time awaiting the procedure.

Results: Between September and December 2017, 640 gastroscopies and 832 colonoscopies were scheduled. A total of 191 patients (12.9%)

missed their appointments, with no significant difference in attendance between gastroenterology and surgical endoscopy lists. Patients on a

gastroenterology list received both a letter and text reminder of their appointment while those on a surgical list received a letter only, and this did

not seem to impact attendance. No significant difference was found in mean age, gender, type of procedure and day of the week on which the

procedure was scheduled between those who did and did not attend. The time on the waiting list was longer in patients who failed to attend than in

those who did. A higher proportion of patients booked by direct access referral from general practice failed to attend compared to those booked by

a specialist. Fewer appointments were missed by patients who were prioritised as urgent than those scheduled for a routine appointment.

Conclusion: A longer time on the waiting list for a procedure and a direct access referral from a general practitioner are factors associated with

patients failing to attend for endoscopy appointments. The use of a text reminder before the appointment did not seem to have any significant

impact on attendance.
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A Retained Foreign Object (RFO) is an uncommon but serious adverse event. Approximately 200 RFO related clinical incidents are reported

annually to the Irish State Claims Agency (SCA) via the National Incident Management System (data received from the SCA). The exact incidence

of RFOs is difficult to establish due to underreporting. Therefore the incidence is often estimated, ranging between 1 in 19,000 to 1 in every 1,000

procedures1. There are multiple risk factors associated with RFOs, the most common of which is incorrect surgical counts2. The cost of a RFO

incident may be substantial and three fold: i) the cost to the patient may result in physical and psychological harm, ii) the reputational cost to an

institution or healthcare provider and iii) the financial cost to the taxpayer in the event of a medico legal claim. Aim: This HRB funded project aims

to 1) Analyse and understand the problem of RFOs in surgical and maternity settings in Ireland, 2) Develop hospital specific foreign object

management processes and implementation roadmaps, 3) Provide foreign object management toolkits, 4) Ensure impact in healthcare and

academia. Method: Using a mixed methods approach, staff from two pilot hospitals will participate in interviews, observations and focus groups. An

analysis of anonymised finalised claims pertaining to RFOs nationally will be conducted. Outcome: This study is currently in the data collection

phase, the presentation will report on the literature reviewed and preliminary findings. Conclusion: Human factors and risk management tools will

be applied to analyse the challenges and develop solutions to make a significant impact with the challenges of RFOs. References: 1Fencl, J. L.

(2016). Guideline Implementation: prevention of retained surgical items. AORN, 104(1), 37-48. 2Moffatt-Bruce et al. (2014). Risk factors for

retained surgical items: a meta-analysis and proposed risk stratification system. Journal of Surgical Research, 190(2), 429-436.
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How does the polyamine pathway contribute to the metabolic reprogramming in macrophages?
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Macrophages are immune cells essential in inflammation. Under different microenvironmental signals macrophages can express different functional

states, like the M1 (classically activated/pro-inflammatory) or M2 (alternatively activated) states. The maintenance of M2 macrophages is emerging

as an important macrophage-centered therapeutic for the treatment of inflammatory disorders. However, the molecular mechanisms that regulate

M2-polarised macrophages remain largely uncharacterized.

In mammalian cells, polyamines are ubiquitously-present, cationic molecules that can influence gene expression by binding to proteins and nucleic

acids. Macrophage polarization can at least be partly classified via arginine and polyamine metabolism within macrophages, balancing the

induction of the arginase and nitric oxide synthase (NOS) enzyme families. In macrophages, LPS-induced expression of pro-inflammatory

cytokines, like TNF-a and IL-6, is reduced by polyamines whilst in vivo, addition of the polyamine spermidine alleviated experimental autoimmune

encephalomyelitis (EAE), a mouse model of multiple sclerosis. This suggests that controlling polyamine metabolism in the immune system could

potentially be a way to govern immune cell differentiation in the context of autoimmunity. [1]

Using bioinformatic profiling, we identified arginase-2 as a novel M2-regulated gene. IL-10, a potent M2 agonist, up-regulates arginase-2, and

increases arginase metabolism by converting L-arginine to L-ornithine, which is essential for the production of polyamines. Hence, we aim to

understand the exact contribution of IL-10/Arginase 2 in the polyamine pathway by using several methods, including transient transfection of

macrophages with siRNA, CRISPR/Cas knock-outs, and analysis of mRNA and protein expression by RT-PCR and Western blotting, respectively.

[1] Puleston, D.J. Villa, M. Pearce, E.L. (2017). Ancillary Activity: Beyond Core Metabolism in Immune Cells. Cell Metabolism. 26, p131-139
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Introduction: Colorectal cancer (CRC) develops through multiple genetic and epigenetic pathways. Mucinous CRC represents an often aggressive

subtype of CRC and is found in 5-15% of cases1. Patients with this subtype of CRC tend to have a poorer response to treatment and a worse long-

term prognosis. The genetic etiology of mucinous CRC is poorly understood. We aimed to establish the KRAS, BRAF, MSI and CIMP status in

mucinous vs. non-mucinous colorectal cancers. Methods: A meta-analysis was performed using the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines. Databases were searched for studies reporting the genetic association of mucinous CRC. The

following search terms were used in the search algorithm: (Mucinous OR Mucin) AND (Colon OR Rectal OR Colorectal). Results were reported as

mean differences or pooled odds ratios (OR) with 95% confidence intervals (95% CI).

Results: Following review of 13,575 studies, 46 were selected for inclusion with 17,746 patients assessed. Mucinous colorectal cancer was

associated with KRAS mutation (OR: 1.882, 95% CI: 1.259-2.814, P=0.002), BRAF mutation (OR: 4.894, 95% CI: 2.150-11.140, P<0.001), micro-

satellite instability (OR: 3.758, 95% CI: 2.266-6.233, P<0.001), and CpG island methylator phenotype (CIMP) (OR: 3.752, 95% CI: 2.889-4.871,

P<0.001). 

Conclusions: This data suggests mucinous CRC is associated with DNA mismatch repair and genome hypermethylation but not the APC

pathway. This data may have implications for individualizing care for patients with this subtype of colorectal cancer. In particular treatment with

EGFR inhibitors may be less likely to work in those with mucinous tumours based on the higher frequency of KRAS mutations. 

References 

(1) Kang H, O'Connell JB, Maggard MA, Sack J, Ko CY. Diseases of the colon and rectum. 2005;48(6):1161-8.
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MSC-Monocyte Interactions in Sepsis
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Sepsis is the leading cause of death in critically ill patients. Current treatments are limited and antibiotic resistance is a growing concern.

Mesenchymal stromal cells (MSCs) represent an attractive potential treatment option for sepsis.  We have shown that MSCs attenuate

inflammation and promote bacterial clearance in pre-clinical models of sepsis and pneumonia. Monocyte/macrophage (MØ) have been implicated

in performing a central role in the beneficial actions of MSCs and understanding the interactions between these cell types is crucial to the

development of MSCs as an immunomodulatory therapy. Firstly, we aimed to determine the mechanism by which MSCs enhance bacterial

clearance. Utilizing THP1 cells or human monocyte-derived MØs, we showed that MSCs significantly increased bacterial phagocytosis and ROS

production when cultured with MØ, suggesting that MSCs function via paracrine mechanisms. Our second aim was to interrogate the role of

Specialised Pro-resolving Mediators (SPMs) such as lipoxin A4 (LXA4) in MSC-mediated inflammation resolution and bacterial clearance. Using a

LXA4 receptor siRNA we found that LXA4 plays a role in MSC-induced MØ phagocytosis as evidenced by a total abrogation of the previously

increased phagocytosis in MØ co-cultured with MSCs. Subsequently, we examined the lipid mediator profiles in MSC conditioned media to

determine whether their anti-inflammatory and immune-enhancing activity was due to SPM secretion. SPM production was stimulated in MSCs by

priming with LPS, TNF-, IFN- and IL-1 either alone or in combination, or with aspirin. Samples were analysed by ELISA for LXA4, IL-6 and IL-10.

Additionally, HPLC-MS was performed to assess the full lipid mediator profile of MSCs alone and co-cultured with monocytes. Our results indicate

that the immunomodulatory activity of MSCs is due to the secretion of SPMs, suggesting that MSCs and/or SPMs may be effective therapies for

sepsis.
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Neutrophil Membrane Proteomics in Alpha-1 Antitrypsin Deficiency
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Alpha-1 antitrypsin (AAT) deficiency (AATD) may result in early onset emphysema and liver disease, with patients homozygous for the mutant Z

allele being the most commonly affected. Treatment is available with intravenous infusion of human AAT, which has been shown to slow

progression of emphysema. Our aim is to present the first proteomic analysis of the plasma membrane of circulating neutrophils in AATD in order to

further elucidate the important effects of AAT on this immune cell. 

Methods: Neutrophils were isolated from ZZ-AATD patients on day 0 and day 2 of AAT augmentation therapy (nadir and peak AAT levels

respectively, n=6 per group). Neutrophils were also isolated from FEV1-matched COPD patients without AATD. A plasma membrane fraction was

prepared by sucrose density ultracentrifugation after lysis by sonication. Proteomic analysis was performed using liquid chromatography mass

spectrometry following digestion by trypsin. Proteins were identified if  2 unique peptides were detected by MS. Differential expression was defined

as a fold change in abundance of 1.5 with a p value of  0.05.

Results: 1136 proteins were identified, of which 228 were either down-regulated or absent on day 2 of hAAT augmentation compared to day 0:

proteins representing neutrophil degranulation (proteinase 3 [p=0.03], lacto-transferrin [p=0.05], matrix metalloproteinase-9 [p=0.04]), cytoskeleton

(profilin [p= 0.04], coronin [p=0.03], alpha-actinin [p=0.009]), cell adhesion (Integrin alpha-L, [p=0.03]) and apoptosis (annexin A1 [p=0.03]).

Western blotting confirmed these results. 

Discussion:The proteome of the circulating neutrophil is altered in AATD and is modified by hAAT augmentation. Our results indicate that altered

neutrophil physiology is a key feature of AATD and that hAAT therapy modulates neutrophil priming, chemotaxis, adhesion, degranulation and

apoptosis. 
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On-demand delivery of nucleic acid therapeutics for temporally controlled treatment of diabetic foot ulcers
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Diabetes affects 5.2% of Irish people among which ~20% are expected to develop Diabetic Foot Ulcers (DFUs) [1]. DFUs are complex chronic

wounds that do not follow the typical healthy skin wound healing sequence, and can lead to lower limb amputation [2]. Drug delivery devices

typically have a pre-determined release profile; by making a device responsive to an external trigger, such as ultrasound (US), drugs can be

delivered on-demand at precise time-points to mimic nature’s signalling profiles. In this context, the objective of this project is to develop a collagen-

based scaffold functionalised with an on-demand delivery (ODD) system of plasmid DNA nanoparticles (NPs) to direct DFU healing. Plasmid DNA,

encoding green fluorescent protein and vascular endothelial growth factor was complexed with polyethylenimine (PEI) to create the NPs, which

were quantified using PicoGreen (PG) Assay. The assay successfully detected relative amount of NPs; however, its efficacy reduced with

increasing PEI amine/DNA phosphate ratio. Encapsulation of the NPs in alginate hydrogels was achieved by electrohydrodynamic spraying. A step

increase in NP release (PG assay) was attained after US application. US released NPs achieved protein production in rat mesenchymal stem cells

(ELISA); however, overall protein quantities were low. We are performing regression analyses to investigate optimal parameters for the ODD

system. To date, we have developed the key material components of our device and demonstrated that released NPs can transfect cells; however,

bioactive transfection levels need to be reached. Future work will enhance the efficacy of the system through modifications, using inputs from the

regression analyses. Bioactive factors effective in DFU healing will then be incorporated and temporal profiles tested for DFU treatment.

[1] Rice et al., Diabetes Care 37: 651-658, 2014. [2] Brem et al., The Journal of Clinical Investigations 117: 1219-1222, 2007
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Platinum-Based Anticancer Compounds Targeting Bulk Tumour and Cancer Stem Cells
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There is an urgent need to develop novel strategies for the treatment of colorectal cancer. Without an adequate response to existing therapies it is

a major cause of death and disease in Ireland and worldwide. Chemotherapeutic treatment failure and cancer relapse are primarily due to drug

resistance and self-renewal properties associated with a subpopulation of tumour cells called cancer stem cells (CSCs).

Platinum (Pt)–based drugs play a critical role in treating cancer. The cytotoxicity of Pt-drugs is attributed to their ability to enter cells, hydrolyse and

form DNA adducts; leading to DNA damage responses and ultimately programmed cell death, apoptosis. The efficacy of Pt-drugs is limited by

toxicity and high incidence of chemoresistance.[1]

The Hedgehog pathway regulates cell differentiation, cell proliferation and stem cell maintenance during embryonic development. Although usually

silent in adult tissues, abnormal Hedgehog signalling does occur and is strongly associated with tumour growth, tumour resistance to drug

treatment, and metastasis. This pathway is also thought to play a role in maintenance and differentiation of CSCs, which are responsible for

resistance, disease progression and metastasis.[2] GANT61 inhibits the Hedgehog pathway by reducing the transcriptional activity of proteins GLi 1

and 2. It exhibits antiproliferative/antitumour activity in vitro and in vivo.[3]

We hypothesise that development of Pt-Hedgehog pathway inhibitor conjugates, targeting bulk tumour cells and subpopulations of colorectal

CSCs, will combat resistance and/or metastasis in colorectal cancer. Results to date relating to synthesis of Pt-GANT61 conjugates will be

presented.

1. Barry, N. P. E.; Sadler, P. J. Chem. Commun. 2013, 49 (45), 5106.

2. Jia, Y.; Wang, Y.; Xie, J. Arch. Toxicol. 2015, DOI:10.1007/s00204-014-1433-1 10.1007/s00204-014-1433-1.

3. Mazumdar, T.; DeVecchio, J.; Agyeman, A.; Shi, T.; Houghton, J. A. Cancer Res. 2011, 71 (17), 5904.
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Psychotic experiences and risk of suicide ideation, suicide attempts and suicide deaths: a systematic review and meta-analysis of

longitudinal population studies

Kathryn Yates1, Ulla Pulkkinen1 and Ian Kelleher1

1Dept of Psychiatry, RCSI, Dublin

Background: Psychotic experiences (PE) are hallucinatory experiences and delusional beliefs, similar to – but less severe than – the classic

positive symptoms of schizophrenia. Research over the past 15 years has demonstrated that PE are far more prevalent in the population than

previously recognised:  PE are reported by 5% to 8% of the general adult population (Lindscott & Van Os., 2013) and 8-17% of children and

adolescents (Kelleher et al., 2012). Recent papers have suggested a relationship between PE and suicidal behaviour (DeVylder, Lukens, Link &

Liberman., 2015; Honings, Drukker, Groen, Van Os., 2016; Cederlof et al., 2017; Connell et al., 2016; Kelleher et al., 2013).

Method:  A systematic review and meta-analysis of longitudinal studies looking at PE as a predictor of (1) suicide ideation, (2) suicide attempts and

(3) suicide death was conducted in order to evaluate PE as risk markers for future suicidal thoughts and behaviour.  Pubmed, EMBASE, CINAHL,

and PsycINFO were searched for studies published up to September 2017 by two independent reviewers. A random effects model was used to

calculate pooled odds ratios. 

Results:  Ten articles with, in total, 84,285 participants from 12 different samples and 23 countries were identified for inclusion. In all studies, PE

increased the odds of suicidality. Specifically, psychotic experiences predicted a 2-fold increased odds of suicide ideation (OR=2.39, CI95%=1.62,

3.51) a 3-fold increased odds of suicide attempt (OR=3.15, CI95%=2.23, 4.45) and a 4-fold increased odds of suicide death (OR=4.39,

CI95%=1.63, 11.78).

Conclusions:  A systematic review and meta-analysis of longitudinal studies showed that individuals with PE are at increased risk of suicide

ideation, attempt and death. The relationship was not explained by co-occurring mental disorders. Further research is necessary to understand the

mechanisms underlying this relationship.
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Quality improvement plan to reduce patient waiting times in a private emergency department.
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Emergency department crowding is a public health problem and results in long waiting times and delays in critical treatment for patients [1].

Moreover it has been associated with a number of negative clinical outcomes such as increased complication rates and mortality [1]. 

Using the DMAIC (define, measure, analyse, improve and control) model for quality improvement (QI), this dissertation investigated the long patient

waiting times experienced in a private emergency department on the outskirts of Co.Dublin. Applying a variety of QI tools, including a fishbone

diagram, stakeholder analysis, process flow maps and data collection the root cause of the long patient wait times was identified. The results

highlighted that 14% of patients were waiting over 4 hours from triage to see the consultant and 51% of patients were waiting over four hours from

triage to discharge or admission.

In May 2017 the Irish government announced in the Sláintecare document that it would be implementing the 4 Hour rule (no patient should be

waiting over 4 hours from triage to discharge or admission) in Irish emergency departments over the next ten years. With the new guideline in mind,

the QI plan focused on improving wait times for the 14% of patients waiting over 4 hours from triage to see the consultant. As factors that were

contributing to the patient delay in that cohort of patients were analysed, the addition of a Physician Associate or Advanced Nurse Practitioner

alongside the implementation of a fast track system to treat minor cases was proposed.  

References: 

1.         Pines, J.M., et al., International perspectives on emergency department crowding. Acad Emerg Med, 2011. 18(12): p. 1358-70.
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Rational Design and Development of Novel Metal – Based Chemotherapeutic Agents as a Treatment for Estrogen-Positive Breast Cancer
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Recent research in developing new treatments for cancer follow an approach of targeting specific sites within the cell, e.g. Pt drugs that target

histone deacetylases (HDACs), a class of enzymes that play a critical role in breast cancer growth.[1] The aim of the first part is to utilise Cu, Fe, Ni

and Zn complexes incorporating HDAC inhibitors reported by our group to investigate their potential as innovative therapeutic agents. Of particular

interest are Cu complexes, which are endogenous metals, avid DNA binders and they also lead to the generation of reactive oxygen species (ROS)

which lend them their cytotoxic properties. [2]

Research has also linked the proliferation of many forms of breast cancers have been to the upregulation of estrogen receptors.[3] Endocrine

therapy has been identified as the first-line treatment of hormone receptor-positive breast cancer. The second part of this work focuses on the

enzyme aromatase, which plays a crucial role in estrogen production. Aminoglutethimide, one of the first non-steroidal reversible aromatase

inhibitors to be developed is the subject of this part of this research. The aim is to derivatize aminoglutethimide in such a way so as to incorporate a

linker to facilitate its binding to either Pt(IV) or Cu(II) cores while also maintaining or enhancing its aromatase specificity as well as inhibition

properties.

References:

1.       J. P. Parker, Z. Ude, C. J. Marmion, Metallomics 2016, 8, 43-60.

2.       Griffith D., Morgan M.P., Marmion C.J., Chem. Comm., 2009, 44, 6735-37;

3.       Sini, V.; Cinieri, S.; Conte, P.; De Laurentiis, M.; Leo, A. D.; Tondini, C.; Marchetti, P., Critical Reviews in Oncology/Hematology, 2016, 100,

57-68.
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Sleep Disturbance in End-stage Renal Disease
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Introduction. Sleep is an essential and highly complex neuro-respiratory behaviour that is far from passive. Sleep disturbance is common in end-

stage renal disease (ESRD). The impact of initiating or switching to a nocturnal modality of renal replacement therapy (RRT) on sleep is important

to patients but has not been well characterized although other medical and psychosocial benefits are well established. The aim of this study was to

characterize the impact of nocturnal dialysis on sleep in patients with ESRD.

Methods

Beaumont Hospital Medical Ethics Committee approved this prospective cohort study. Patients, all of whom were eligible for transplant waitlisting,

underwent a subjective assessment (detailed interview using several validated tools) and objective assessment (actigraphy and/or

polysomnography) of sleep quality at baseline. This evaluation was repeated following initiation of nocturnal dialysis or transplant.

Results

Baseline evaluation was performed in 54 patients with ESRD. Sleep was generally disturbed, with disrupted sleep architecture, reduced sleep

efficiency and high rates of periodic limb movement (PLM) disorder and sleep apnoea. The impact on quality of life was apparent with universally

reported low vitality and energy scores, despite excellent mood, pain and mental health scores.  

Repeat evaluations after modality switch demonstrated improved sleep efficiency and sleep apnoea following initiation of CCPD, improved sleep

apnoea and PLM disorder following switch to NHD, and improved sleep efficiency, sleep apnoea and PLM disorder following transplantation. 

Conclusions

Sleep is markedly disturbed in ESRD, with important clinical consequences. Nocturnal dialysis can improve sleep quality. Patients should be

educated regarding the impact of nocturnal dialysis on subjective and objective sleep quality to help them make an informed modality choice. 
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The association between psychotic experiences in childhood and mental disorder: a systematic review and meta-analysis.
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Psychotic experiences (PEs) are commonly reported in childhood and have been associated both psychotic and non-psychotic disorders. While

numerous studies have investigated the nature of this relationship, these results have yet to be synthesised.

Aims: 1) To investigate the relationship between PEs in childhood and mental disorder. 2) To investigate if this relationship differs between cross-

sectional and longitudinal studies. 3) To investigate the relationship between persistent psychotic experiences and mental disorder.

A systematic review was conducted on all the published literature investigating childhood PEs (under 18) and clinical mental disorder.  Data was

extracted from EMBASE, PsycINFO and Pubmed.

Of the 3029 papers identified, 16 studies (8 cross-sectional and 8 longitudinal) using 14 different community samples (n= 30,370) met criteria for

data extraction. The prevalence of PEs in childhood was 9.59% (11.83% questionnaire; and 8.87% interview). PEs were associated with a 2.81-fold

increased risk of any mental disorder (CI: 1.94-4.07) and a 2.35-fold increase risk of non-psychotic disorder (CI: 1.56-3.54).  Associations were

particularly strong for psychotic disorders (OR: 5.12, CI: 2.22-11.79), affective disorders (OR: 3.86, CI: 2.34-6.39) and substance-use disorders

(OR: 3.60, CI: 2.03-6.36). Comparatively, associations were relatively similar between cross-sectional and longitudinal studies. Persistent PEs were

associated with an 8-fold increased risk of psychotic disorders (OR: 8.39 CI: 3.50, 20.10).

The results provide strong evidence for the association between PEs in childhood and mental disorders. This association is particularly strong with

psychotic disorders but is also observed in a variety of non-psychotic disorders. Further longitudinal studies are needed to thoroughly evaluate the

relationship between childhood PEs and subsequent mental disorder, and the relationship between persistent PEs and non-psychotic disorder.
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The development of a novel 3D bioprinted smart responsive dressing to treat skin scars.
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The skin is the largest organ in the human body with the primary role of protecting against infection and dehydration. It is composed of two layers

i.e. the superficial layer, called the epidermis; and the subjacent dermis. Skin burn injuries affect over 6 million people worldwide annually and can

lead to significant morbidity such as the loss of a body part/disfiguration, or even death1. After a burn injury, the skin has a poor capacity to

regenerate itself, healing through intense collagen production leading to non-functional scar tissue formation. The Tissue Engineering Research

Group (TERG) in RCSI are world-leaders in developing highly porous, biodegradable collagen-based scaffolds for tissue repair and regeneration.

This project will take advantage of the group’s expertise in this area, combining the scaffold-based systems previously developed with 3D-

bioprinting (providing the advantage of precise layer positioning, scalability, and cost-effectiveness) to develop new ‘responsive’ skin dressings that

promote the regeneration of a healthy, scar-less skin. Our pilot study has begun by analyzing collagen and chitosan – two natural, non-toxic and

biocompatible biomaterials - specifically focusing on the development of a 3D printable hydrogel (bioink). We first evaluated composite printability

by varying different collagen/chitosan concentrations and ratios, and assessing their mechanical properties using a rheometer. Preliminary results

have shown that the bioinks display shear-thinning behavior, a characteristic that is promising for printability. For future work, more rheological

parameters will be studied e.g.; shear stress. Furthermore, the addition of a cross-linking agent to improve shape fidelity and consequently increase

3D printing resolution will be investigated.
1Brusselaers N, Monstrey S, Vogelaers D, Hoste E, Blot S. Crit Care. 201(1)0;14(5):R188
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Rationale: Schools of Pharmacy in the Republic of Ireland have introduced 5-year integrated pharmacy programmes. The rationale was that an

integrated model is currently regarded as the optimum way of achieving a clearly defined set of educational outcomes to ensure the competence

that underpins public and patient safety1.  Integration may be viewed as a creation of wholeness, however, it is challenging to define. It may be

described as horizontal or vertical, and is more than a sum of parts2. Harden’s ladder describes integration as a complex continuum of 11 points

with teaching unlikely to all occur at the same point on the ladder3. This scoping review asks: what is meant by integration in curriculum design for

pharmacy education? We draw on the wider healthcare professions education literature to inform the perspective in pharmacy.

Methods: Keyword searching was carried out in Ovid MEDLINE, EMBASE, Scopus, Web of Science and ERIC. Titles and abstracts were

screened independently in duplicate by 2 authors. Research papers were eligible for inclusion if they contained details on curriculum integration in

any healthcare professions education.

Findings: 5594 titles and abstracts, following duplicate removal, were screened for relevance. 494 papers proceeded to the full text screening

phase. 199 studies were included in data extraction.

Discussion: We intend to provide a summary of the various types and levels of curricular integration and highlight any patterns in interpretations or

definitions of integration and how these apply to pharmacy.

1. Wilson KA & Langley CA. Pharmacy Education and Accreditation Reviews (PEARs) Project. The Pharmaceutical Society of Ireland, Dublin,

2010.

2. Pearson ML, Hubball HT. Curricular Integration in pharmacy education. American Journal of Pharmaceutical Education 2012;76(10).

3. Harden R. The integration ladder: a tool for curriculum planning and evaluation. Medical Education 2000;34(7):551-57.
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Whole genome sequencing analysis of synchronous colorectal cancers
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Synchronous colorectal cancers (syCRCs) are multiple primary tumours that occur in a single patient. Previous studies report that syCRCs

originate independently of each other and are very heterogeneous. Patients with syCRCs have been linked to higher abundance of inherited

harmful mutations in immune-related genes, different composition of immune cell populations in tumour and normal mucosa, and transcriptional

differences in immune-related biological processes, suggesting that multiple tumours might originate from environmental events1.  

This study performs an in-depth genomic analysis of patients with syCRCs and aims to investigate the origin and development of synchronous

tumours, to assess the degree of their relatedness, define which mutational processes are driving the different tumours and outline whether they

access the same mutational processes or show clinically actionable alterations.

Bioinformatic analyses were conducted on whole-genome sequences of ten syCRCs and one metastatic CRC from three patients. Mutation calling

of single nucleotide variants, indels and copy number alterations was performed for each tumour sample and somatic mutational signature analysis

was conducted. For each patient we produced a Venn diagram to show the overlap of mutations between the synchronous tumours, and a

phylogenetic tree of mutations of all tumour samples to explore patterns of genomic evolution between syCRCs.

Results suggest a highly heterogeneous mutational landscape of syCRCs within and between patients, highlighting the importance of genome

sequencing to aid therapy decision and improve precision cancer medicine.

(1) Cereda, M., et al. (2016). Patients with genetically heterogeneous synchronous colorectal cancer carry rare damaging germline mutations in

immune-related genes. Nature Communications, 7, p.12072.
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S. aureus induced miR330-3p expression triggers abnormal permeability in an ex-vivo 2D model of sepsis.

Rebecca L. Watkin1,2, Olga Piskareva2,3, Sudipto Das2, Stephen Madden4, Ray Stallings3, Steven W. Kerrigan1,2

1Cardiovascular Infection Research Group, Irish Centre for Vascular Biology, RCSI, Dublin. 2MCT Department, 123 St. Stephens Green,

Dublin. 3Cancer Genetics Research Group, RCSI, Dublin. and 4PGHPE 1, RCSI, Dublin.

Sepsis is a leading cause of mortality in critically ill patients, often caused by Staphylococcus aureus. Upon entry to the bloodstream, S.

aureus binds to the endothelium triggering vascular leakage, excessive inflammation, swelling and oedema. These characteristics are difficult to

control pharmacologically as the nature of signalling guiding this host response remains unclear. microRNAs (miRNAs) posttranscriptonally

regulate ~60% of the human genome and are known to be involved in many human diseases.

This study aims to investigate if endothelial miRNA are dysregulated following infection and if this contributes to the sustained and excessive

responses seen in sepsis.

Sheared (10 dynes/cm2) human endothelial cells were treated with plasma and TNF to mimic sepsis conditions. Infection induced miRNA

alterations were uncovered using Taqman cards, generating miRNA profiles of both uninfected and infected cells (RQ=2-Ct). Potential mRNA

targets were established bioinformatically and confirmed by Next Generation RNAseq, western blots and qPCR.

Following S. aureus infection, 58 endothelial miRNA were significantly down- and 35 significantly up-regulated, including the target of interest, miR-

330 (p<0.05). Bioinformatic analysis of Next Generation RNAseq data identified 102 potential miR-330 targets that were down-regulated following

infection (p<0.005). Of interest were genes required for endothelial barrier integrity, including ADAM19 and ZO-1. During infection, miR-330

expression was inversely correlated with ADAM19 expression. Both S. aureus infection (p<0.05) and miR-330 overexpression (via miRmimetic

transfection) in uninfected endothelial cells caused increased permeability (p<0.005).

Our results suggest that S. aureus infection leads to dysregulation of endothelial miRNA, contributing to the loss of barrier integrity through down-

regulation of surface protein ADAM19.
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Development of a gene-activated nerve guidance conduit for peripheral nerve repair
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Nerve guidance conduits (NGCs) have emerged as a potential alternative to autografts for the treatment of peripheral nerve defects, particularly

overcoming limitations associated with larger defects. We have recently developed a natural polymer-based NGC, capable of facilitating peripheral

nerve regeneration across a 10 mm sciatic nerve defects in rats within 8 weeks. The aim of this study was to investigate whether the NGC could be

used as a platform for the controlled delivery of therapeutic genes in order to further enhance its regenerative capability. Polyethyleneimine (PEI)

was complexed with therapeutic pDNA to form PEI-pDNA nanoparticles by electrostatic interaction. These were incorporated into the NGC and

used to transfect Schwann cells. The effects of transfection on neurotrophic cytokine production were assessed for up to 28 days using ELISA, and

the paracrine effects on axonal outgrowth were determined by comparing neurite outgrowth across transfected and non-transfected groups.

Nanoparticles with an N/P ratio of 7 carrying a 2 g dose of pDNA were found to have optimal morphology (spherical), diameter (40 nm), charge

(+30 mV) and high stability for Schwann cell uptake while conferring protecting from DNase, demonstrating high efficiency (60±13%) at transfecting

Schwann cells without rendering significant cytotoxicity. Gene expression levels were transient with a peak in expression 3 days post-transfection

and sustained for over 28 days. Schwann cell neurotrophic cytokine production was enhanced (2.5-fold) while accelerating axonal outgrowth (3-

fold) compared to non-transfected cells. This study marks a particularly innovative development and contribution to the field by providing a cost-

effective alternative to protein delivery, that is both cell-free and has the capability for off-the-shelf application as a gene-activated NGC with the

potential to rapidly accelerate peripheral nerve repair compared to current treatment standards.
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Direct UV-triggered thiol-ene cross-linking of electrospun polyester fibers from unsaturated poly(macrolactone)s and their drug loading

by solvent swelling.
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Electrospinning is considered a relative simple and versatile technique to form high porosity porous scaffolds with micron to nanoscale fibers for

biomedical applications. Here, electrospinning of unsaturated aliphatic polyglobalide (PGl) into well-defined fibers with an average diameter of 9 m

is demonstrated. Addition of a dithiol crosslinker and a photoinitiator to the polymer solution enabled the UV-triggered intra-crosslinking of the fibers

during the spinning process. The in-situ crosslinking of the fibers resulted in amorphous material able to swell up to 14% in tetrahydrofyrane (THF)

without losing the fiber morphology. Seeding Mesenchymal Stem Cells (MSCs) onto both crosslinked and non-crosslinked PGl fibers proved their

compatibility with MSCs and suitability as scaffolds for cell growth and proliferation of MSCs. Moreover, the ability to directly load crosslinked PGl

with hydrophobic molecules by soaking the fiber mesh in solution is shown with Rhodamine B and Indomethacin, a hydrophobicanti-inflammatory

drug. This marks an advantage over conventional aliphatic polyesters and opens opportunities for the design of drug loaded polyester scaffolds for

biomedical applications or tissue engineering.
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Sun, Y.; Xing, Z.; Xue, Y.; Mustafa, K.; Finne-wistrand, A.; Albertsson, A. Biomacromolecules 2014, 15, 12591268.

Thielke, M. W.; Bruckner, E. P.; Wong, D. L.; Theato, P. Polym. (United Kingdom) 2014, 55, 5596–5599.

Kalaoglu-Altan, O. I.; Verbraeken, B.; Lava, K.; Gevrek, T. N.; Sanyal, R.; Dargaville, T.; De Clerck, K.; Hoogenboom, R.; Sanyal, A. ACS Macro

Lett. 2016, 5, 676–681.

PG2+ O4

Evaluation of the Shanley Pressure Ulcer Prevention Programme, (SPUPP), for older persons at risk of pressure ulceration, living in the

community setting
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Introduction

Pressure ulcer prevalence rates increase significantly with age and in Ireland the highest rate of growth in age groups is among older people.

The aim of this study was to explore the impact of a structured pressure ulcer prevention education programme (SPUPP1), on older persons’

knowledge of, and attitudes and behaviours towards, pressure ulcer prevention.

Methods

SPUPP1 was developed to address the key tenets of pressure ulcer prevention as described by the SKIN2 bundle. The SPUPP1 is a multimedia

programme that uses electronic media, hard copy materials, activities and patient diaries and is delivered to individual participants weekly, over a

20-day period. A multi-centre randomised controlled trial was employed to determine the impact of SPUPP1. Following ethical approval, 64 older

adults at risk of a pressure ulcer, living in the community setting, participated.

Outcomes

The participants ranged in age from 70-96 years, and 75% were female (n=48). There were no differences in mean knowledge scores between the

intervention and control groups at baseline. Post-intervention, there was an increase in knowledge scores favouring the intervention group (t=6.76,

p=. 000).

Conclusion

SPUPP1 will be a valuable tool for assisting health care professionals to provide structured education. With the shift in healthcare delivery from the

acute to the primary care setting this resource will enable the provision of evidence-based care. 
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Formulation of a functionalised biomaterial to support cell viability for the treatment of diabetes mellitus.
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A bio-artificial pancreas is a device, consisting of donor pancreatic islets, a supportive extracellular matrix (ECM) and an immune-isolating shell,

which aims to improve transplanted islet survival and function and to restore endogenous insulin production to the patient. As part of this project we

are assessing different hydrogels as potential biomaterials for their ability to act as the ECM.

Hyaluronic acid (HA) (1.26MDa), a HA-tyramine derivative, and a thermoresponsive methylcellulose functionalised with collagen gel (MCC) were

investigated. Rheological characterisation of flow properties, hydrogel structure, and thermoresponse was undertaken using an AR2000 rheometer

to assess their suitability to act as a cell carrier. Rat islets or the MIN6 cell line were encapsulated within the biomaterials and function was

assessed using a glucose stimulated insulin secretion assay.

HA-tyramine formed a hydrogel with the addition of cross-linking agents and MCC formed a thermoresponsive hydrogel between 33-37°C. HA

concentration could be manipulated to give a viscous liquid to suspend the islets/cells. The islets and MIN6 encapsulated in the cross-linked HA

and native HA (islets) or the native HA and MCC (MIN6) showed insulin secretion for up to one week following encapsulation.

The ability of a biomaterial to support and protect islets during delivery and after initial transplantation is essential to achieve a functioning bio-

artificial pancreas. Different hydrogels have unique material properties which offer potential benefits in the development of a bio-artificial pancreas.

Native HA, HA-tyramine, and MCC all demonstrated the ability to support cell function for up to one week following encapsulation. Investigation into

the encapsulation of the biomaterial and cells into an immune-isolating shell is ongoing. The successful combination of the biomaterial and shell is

necessary to ensure a successful translation of the bio-artificial pancreas to the clinic.
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The Impact of Dysregulated Complement Activation in Alpha-1 Antitrypsin Deficiency

Laura T. Fee1, Michael E. O’Brien2, Margaret Molloy1, Tomás P. Carroll1, Emer Reeves2 and Noel G. McElvaney2

1 Alpha One Foundation. RCSI Smurfit Building, Beaumont Hospital, Dublin 9.

2 Irish Centre for Genetic Lung Disease. Department of Medicine, RCSI Smurfit Building, Beaumont Hospital, Dublin 9

Alpha-1 antitrypsin deficiency (AATD) is characterised by low circulating levels of alpha-1 antitrypsin (AAT) and associated with early-onset

neutrophil-driven COPD. Unpublished data has identified complement C3 as a binding partner to AAT. The aim of this study was to evaluate the

significance of this in AATD.

C3d, a cleavage product of C3 produced during complement activation was measured in plasma and on neutrophil membranes of AATD

individuals. Complement receptor 2 (CR2), a transmembrane receptor which binds C3d was measured on resting and PMA activated healthy

control (MM) neutrophils. MM neutrophils were treated with C3d and extracellular supernatants analysed for degranulated proteins by western

blotting. Levels of degranulated proteins were measured in plasma by ELISA.  Statistical analyses were performed by Student t test. 

C3d was increased in plasma of ZZ individuals (p=0.01) and on neutrophil membranes isolated from ZZ (p=0.03) compared to MM controls. FACs

analysis revealed the presence of CR2 on membranes of PMA activated cells (p=0.01). Treatment of neutrophils with C3d resulted in increased

secretion of primary (BPI) (p=0.02), secondary (HCAP-18) (p=0.04), and tertiary (MMP9) (p=0.01) granule proteins. Plasma BPI (p=0.04), MMP-9

(p=0.0002) and lactoferrin (p<0.0001) levels were increased in ZZ individuals. C3d levels in ZZ individuals receiving AAT augmentation therapy

were decreased (p=0.0464).

Complement activation is increased in AATD resulting in increased plasma and neutrophil membrane bound C3d. C3d signals through CR2

causing degranulation. Excessive degranulation can result in the development of autoimmunity and production of antineutrophil cytoplasmic

antibodies (ANCA) which is associated with abnormal neutrophil activation and ANCA-associated vasculitis, a known manifestation of AATD. AAT

augmentation therapy prevents this dysregulated complement activation thereby averting this sequence of events.
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The Irish DNA Atlas: Revealing Fine-Scale Population Structure and History within Ireland.
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Introduction: Ireland has remained relatively isolated from mainland Europe, notwithstanding notable historical migrations including the Norse

Vikings, Anglo-Normans, and the British Plantations. The extent of population structure within Ireland is largely unknown and it is unclear to what

degree historical migrations have impacted the Irish genome.

Methods: Utilising the Irish DNA Atlas, a DNA cohort (n = 194) of genealogically described Irish individuals with four generations of ancestry from

specific regions in Ireland, we analysed in combination with 2,039 individuals of regional British ancestry (the ‘PoBI’ dataset) and; a reference of

6,760 European individuals and two published ancient Irish genomes. We utilised haplotype ‘painting’, investigating the population structure within

Ireland compared to Britain, and the haplotype composition of Ireland and Britain with regards to both continental Europe and ancient Ireland.

Results: We show that the Irish population can be divided in at least 10 distinct geographically stratified genetic clusters; three are of shared

Irish/British ancestry, and seven of predominantly Irish ancestry which are remarkably homogenous. We demonstrate high levels of North West

French-like and Norwegian-like ancestry within Ireland and also show that Irish populations present homogenous levels of ancient Irish ancestries,

but with closer affinity to the Bronze Age, over the Neolithic sample. Finally we detect admixture events into Ireland that coincide with the

Plantations of Ulster, as well as provide evidence of Norse Viking gene flow into Ireland.

Conclusions: We have shown for the first time the extent of fine scale population structure within Ireland, and the impact of previous migrations

into Ireland. Our work informs both on Irish history, as well as the study of Mendelian and complex disease genetics involving populations of Irish

ancestry.
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The novel detection of the T790M mutation in exhaled breath condensate

Robert Smyth1, Sinead Toomey1, Alexander Sartori2, Emer O' Hanrahan3, Sinead Cuffe4, Oscar Breathnach5, Ross Morgan5* and Bryan T

Hennessy1*

1Dept. of Medical Oncology, Molecular Medicine, RCSI. 2Agena Bioscience GmbH, Hamburg, Germany. 3St. Vincent's University Hospital, Dublin.
4St. James's Hospital, Dublin. 5Beaumont Hospital, Dublin.

Introduction: Treatment resistance in epidermal growth factor receptor mutated (mEGFR) lung cancer is a major problem borne out of the success

of targeted therapy. The T790M mutation is an EGFR mutation responsible for the majority of acquired resistance. Currently T790M detection

requires a repeat biopsy. This is often not practical, causes complications or results in an insufficient sample. A non-invasive approach to guide

treatment was required and the detection of T790M in the cell-free DNA of plasma has shown merit.  A commercially available assay has shown

low sensitivity for T790M, particularly in disease confined to the thorax and has undermined its introduction into clinical practice. Exhaled breath

condensate (EBC) is an easily collected, organ specific, bio-fluid and is a potential source of lung cancer specific DNA.We sought to investigate the

potential utility of EBC to detect the T790M mutation using commercially available technology.Methods:We collected matched EBC and plasma

samples from 16 patients with stage IV mEGFR positive lung adenocarcinoma. 8 cases were tumour positive for the T790M mutation and 8 were

controls with sensitising EGFR mutatated tumours. EBC was collected using the RTube™.DNA from EBC samples was extracted using the Qiagen

Mini Kit, and from plasma samples using the Norgen cfDNA plasma kit. EBC and plasma samples were analysed using UltraSEEK™ on the

MassARRAY®. Results:All of the 8 cases EBC samples were positive for the T790M mutation, but only 6/8 plasma samples were able to confirm

the tissue result. All 8 control samples were negative for T790M. Conclusion:We describe the first ever report of the successful detection of T790M

in the EBC of patients with mEGFR NSCLC using a commercially available targeted assay. Our preliminary results suggest EBC is a useful biofluid

for lung cancer genotyping. We believe this makes EBC an attractive avenue for future research.
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Uncoupling Activated Protein C Functions by Inhibition of Post-Translational Beta-Hydroxylation
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The anticoagulant enzyme activated protein C (APC) also triggers vasoprotective cell signaling via protease-activated receptor 1 (PAR1)

proteolysis. These properties have prompted the development of non-anticoagulant APC mutants for clinical use, and new strategies to selectively

boost APC cytoprotective signaling activity would be therapeutically advantageous. APC is subject to post-translational aspartyl beta-hydroxylation,

but the functional role of this modification is poorly understood. To evaluate this, an APC mutant resistant to beta-hydroxylation (D71E; APC-OH)

was generated. APC-OH anticoagulant activity was measured by thrombography and FVa degradation assays. APC-OH cell signaling activity was

characterised using reporter assays of PAR1 proteolysis and endothelial cell (EC) barrier integrity. APC-OH was unable to restrict plasma thrombin

generation or mediate protein S-independent factor Va degradation, implying a new role for aspartyl beta-hydroxylation in enabling APC

anticoagulant substrate degradation. In contrast, APC-OH exhibited significantly enhanced PAR1 proteolysis, and triggered downstream

cytoprotective signaling on ECs 5-10 fold more effectively than wild type APC. Combining APC-OH with an amino acid substitution (N329Q)

previously shown to enhance PAR1 proteolysis yielded an APC mutant (APC-OH/N329Q) with even greater signaling potency. Remarkably, APC-

OH/N329Q exhibited no anticoagulant activity, but reduced thrombin-induced EC barrier disruption 100-fold more effectively than wild type APC,

and ~10-fold more effectively than the APC-N329Q mutant. Collectively, these data describe novel gain-of-function APC mutants with selectively

amplified cytoprotective properties, and identify an intriguing new role for aspartyl beta-hydroxylation ablation in preventing APC anticoagulant

function, whilst simultaneously boosting cytoprotective cell signaling.
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Ex-Vivo Colorectal Cancer Explant Cultures are sensitized to IAP Antagonist Birinapant Treatment when combined with 5FU-based

Chemotherapy and TNF-alpha.
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Inhibitor of Apoptosis Proteins (IAPs) have diverse roles in apoptosis, acting as inhibitors of caspases activation and by mediating the NF-kB

signalling. Upregulation of IAPs has been correlated with disease progression in many cancer types whence, synthetic inhibitors of IAPs known as

Second Mitochondrial-derived Activator of Caspases (SMAC) mimetics have been developed in recent years. These target IAPs by mimicking the

N-terminal IAP-binding motif of SMAC (1). The principal aim of this study is to assess the efficacy of SMAC mimetic treatment in colorectal cancer

(CRC) with emphasis on the role of its pro-inflammatory tumour microenvironment.

An ex vivo model has been established using dental sponges as support for CRC patient-derived explants. Tissues were treated with a bivalent

SMAC mimetic (Birinapant), alone and in combination with 5Fluorouracil (5FU)/Oxaliplatin or Tumour Necrosis Factor-alpha (TNF). Caspases

activation was analysed by immunohistochemistry and compared to IAPs expression and proliferation markers. Levels of RIPK1 and FADD were

also determined. Apoptosis was evaluated using a TUNEL assay.

Treatment of explants with 5FU/Oxaliplatin or TNF, sensitised tumours to SMAC mimetic-mediated cell death via caspase-dependent mechanisms,

triggering activation of caspase-8, -9, and -3. Birinapant induced downregulation of IAPs and this effect was enhanced by co-therapies. Birinapant

in combination with the selected compounds also reduced the expression of Ki-67 and Zeb1 and promotes the processing of FADD:RIPK1.

This 3D system retains the in vivo tissue architecture, promising to serve as a powerful experimental platform to identify key biomarkers which

could serve as predictors of treatment response.
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Finding a novel treatment for neonatal brain injury:

Could neuro-inflammation be a novel target for drug-therapy in neonates?

Sean Quinlan1, David Henshall1 and Eva Jimenez1

1 Dept of Physiology and Medical Physics, RCSI, Dublin 2. 

Seizures are most common in the neonatal period, and are predominantly caused by hypoxic-ischemic encephalopathy. It is believed that seizures

compound the hypoxic-ischemic event and therefore require rapid treatment. Concerns have been raised about the safety and efficacy of current

treatment options, with recent evidence showing that drug effects long outlast their initial administration producing long-term negative neurological

outcomes, including learning disabilities and epilepsy.

Inflammation is a dynamic and important process for the developing brain, influencing the activity of the brains resident immune cells, microglia.

Microglial cells play a critical role in the maturation of neurons, controlling synapse formation and synaptic pruning; and where-by pathological

activation of microglia can result in neuro-psychological diseases. We sought to characterise the inflammatory profile following neonatal hypoxia-

induced seizures and analyse whether treating seizures with anti-inflammatory drugs could improve seizure burden and also mitigate the undesired

neurological outcomes.

We observed an increase in the number of microglial cells (Iba1+) with a concomitant increase in pro-inflammatory markers, such as IL1b, TNFa

and miR-155 within the hippocampus 72 h post-seizures. Supporting the role of inflammation in hypoxia-induced seizures, hypoxic pups pre-treated

with the anti-inflammatory agent, Candesartan, showed a reduction in seizure severity and a decrease in pro-inflammatory markers. Moreover,

when we analysed the long-term neurological outcomes, pups treated with Candersartan showed improved memory function and increased

threshold for developing further seizures with a “second-hit” challenge.

These data indicate that pathological inflammation plays a role following hypoxic-seizures in neonatal mice and that also treating inflammation is a

possible novel treatment for neonatal seizures.
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A novel role for Junctional Adhesion Molecule-A (JAM-A) in HER2-positive gastro-oesophageal cancers
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Junctional Adhesion Molecule-A (JAM-A) is a cell-cell adhesion protein expressed in epithelial and endothelial cells. Our previous work has shown

that increased JAM-A expression on breast tumour tissue associates with poor prognosis in patients with invasive breast cancer, and identified a

correlation between high JAM-A expression and levels of the important oncogene human epidermal growth factor receptor (HER2). An important

role for HER2 in gastro-oesophageal cancer is emerging , however the specific role of JAM-A in this setting is unclear. In a small pilot study of

gastric tissue sections (n= 11), using a novel scoring algorithm, we showed that high JAM-A expression correlated with high HER2 expression.

Furthermore, gene silencing of JAM-A in a HER2-positive oesophageal cell line (ESO26) significantly decreased HER2 mRNA levels. This

preliminary data suggests that JAM-A may act as a novel upstream regulator of HER2 in oesophageal cancer cells, and warrants further

investigation. It is our intention to elucidate mechanisms underpinning the regulation of HER2 expression by JAM-A. However promising preliminary

indications that JAM-A plays a role in regulating HER2 expression in non-breast cancers may suggest it as a novel putative pharmacological target

for HER2-positive gastro-oesophageal cancers.
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A NOVEL ROLE FOR VON WILLEBRAND FACTOR IN MEDIATING PRO-INFLAMMATORY SIGNALLING IN MACROPHAGES
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Introduction

Von Willebrand Factor (VWF) is a large glycoprotein with a crucial haemostatic function. VWF also binds to innate immune cells whereby, in vitro

studies have demonstrated direct interactions with macrophages and neutrophils. In vivo models of cutaneous inflammation and sepsis have also

identified VWF as a key mediator of inflammation. These data suggest that VWF may have a direct inflammatory role however, the intracellular

response/s triggered by VWF binding to macrophages is unknown.

Results

We observed that macrophages can efficiently bind and internalize full length human VWF. To further delineate the regions of VWF involved in

regulating binding to macrophages we examined binding of truncated VWF fragments. Importantly, an isolated A1A2A3 domain fragment of VWF

displayed dose-dependent binding to macrophages in vitro. Following VWF binding, both full length VWF and the isolated A1A2A3 domains

induced a pro-inflammatory response.  VWF induced expression of cytokines TNF-, IL-1, IL-6, CCL2, CCL3 and CLL4. Moreover, both full length

and the A1A2A3 fragment activated stressed induced MAP-Kinase signalling though phosphorylation of p-38 and JNK. VWF also induced NF-B

signalling. Finally, this proinflammatory effect was inhibited by VWF receptor LRP1 agonist, Receptor associated protein, indicating a LRP1

dependent mechanism.

Conclusion. We confirm the ability of macrophages to bind VWF and critically this ability is dependent upon VWF A domains. For the first time, we

show that VWF can induce pro-inflammatory signalling and cytokine production. These novel findings indicate that VWF may have a role in

propagating inflammation during vascular injury. Further insights into the role played by VWF in regulating inflammatory response may offer exciting

opportunities to develop novel therapies addressing a critical unmet clinical need of inflammatory pathology. 
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Background: Little is known about the experiences of people with mental health difficulties in smoking cessation interventions, especially for those

with more severe mental illness. This evaluation aimed to review the implementation of a smoking cessation programme in community mental

health day services, establish the experience of use from both service user and staff perspectives and refine implementation for future groups.

Methods: In-depth individual interviews with 20 service users and focus groups with 18 staff who worked across 15 centres were employed to

explore the implementation of the programme. Thematic analysis was used to analyse the data for emergent themes in relation to key enablers and

barriers to implementation at both staff and participant levels.

Results: Implementation was facilitated by an open and engaged recruitment approach, the resourcefulness of facilitators and motivations among

participants, including health and money. Barriers included the structure of the service and the lack of a joined-up approach across the health

service.

Conclusions: Although an important step forward, there is a clear need for a joined-up approach across the health service which supports those

with mental health difficulties in their efforts to quit smoking. Services implementing cessation programmes must work to avoid gaps in availability of

care due to staff shortages or competing priorities.
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Altered abundance of Hydrogen Voltage-gated Channel 1 (HVCN1) in neutrophils of alpha-one antitrypsin deficient patients.
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Alpha-1 antitrypsin deficiency (ATTD) is a genetic condition that predisposes to emphysema. The most common mutation resulting in severe

deficiency is the ZZ phenotype, the normal phenotype is known as MM. AATD is characterised by neutrophil dominated airway inflammation.

HVCN1 is a transmembrane proton channel found on the cell membrane of neutrophils. Its primary role is regulating pH across the plasma

membrane. Neutrophils of HVCN1 knockout mice demonstrate increased degranulation of primary granules, and our preliminary data demonstrates

increased primary degranulation by AATD neutrophils, we hypothesized that the abundance of HVCN1 is altered on circulating AATD neutrophils

resulting in increased primary degranulation. 

Neutrophils of patients with ZZ-AATD demonstrated a lower abundance of HVCN1 by western blot analysis of whole cell lysates (n=7, p=0.0255)

and by flow cytometry (n=10, p=0.0004). In MM neutrophils stimulated with TNF/fMLP, HVCN1 was reduced on the plasma membrane after 60min

incubation at 37oC (n=5, p<0.0001). NE activity on stimulated MM neutrophils was increased at 60min (n=3, p=0.0078). When MM cells were pre-

incubated with the protease inhibitor pebabloc there was a higher abundance of HVCN1 (n=5, p<0.0001). In patients receiving AAT augmentation

therapy, NE activity on the neutrophil membrane was higher immediately prior to treatment (n=3, p=0.03) and had returned to MM NE activity levels

post treatment. HVCN1 abundance was shown to be lower immediately prior to treatment with augmentation therapy (n=3, p=0.04) and increased

to MM levels on day 2 post their infusion.

This suggests that a lower abundance of HVCN1 in ZZ-AATD neutrophils is driving primary granule release which perpetuates the further cleavage

of HVCN1 by granule proteases.
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Altered glycosylation of alpha-1 antitrypsin aids in resolution of community acquired pneumonia
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Alpha-1 antitrypsin (AAT) possesses anti-inflammatory properties independent of its anti-protease activity. N–linked oligosaccharides give rise to

various glycoforms of AAT. During the resolution of community acquired pneumonia (CAP) a heavily sialylated AAT (rpAAT) protein is produced

compared to AAT that is formed during the acute phase (apAAT). Our aim was to determine the cause and consequence of rpAAT production.

Plasma samples were taken from patients with CAP every 2 days for 10 days (n=11). AAT glycoforms were determined by isoelectric focusing and

binding partners were quantified by ELISA (n=5). Hepatocytes were treated with interleukin (IL-) 6 or IL-10 up to 48h. The gene and protein

expression of -2, 6-sialyltransferase (ST6GAL1) was determined by qRT-PCR and western blotting, respectively. Neutrophil receptor/chemokine

engagement, chemotaxis and degranulation assays were performed in response to IL-8 or neutrophil activating peptide (NAP-2). Statistical

significance was obtained using students t-test or one-way ANOVA. Ethical approval was obtained from Beaumont hospital and the Mater

Misericordiae University Hospital.

In hepatocytes following treatment with IL-6, ST6GAL1 was up regulated on the gene and protein level and down regulated post IL-10 treatment

(n=3, p<0.05). rpAAT bound increased levels of IL-8 and NAP-2 compared to apAAT (n=5, p<0.05).  rpAAT significantly reduced IL-8/CXCR1 and

NAP-2/CXCR2 engagement and decreased neutrophil chemotaxis to a greater extent than apAAT (n=5, p<0.05). Additionally, rpAAT significantly

decreased neutrophil degranulation and MMP9 release (p<0.05, n=3).

rpAAT serves as a more potent anti-inflammatory protein than apAAT, demonstrated by increased chemokine binding and subsequent down

regulation of neutrophil chemotaxis and degranulation. This study highlights the crucial timing of rpAAT production for aiding in the resolution of

acute inflammation in community acquired pneumonia.
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An investigation into the association between exposure to pre-natal stress and risk of psychopathology in offspring.
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Large ecological studies have found and verified that those exposed to stressors during gestation, such as war and famine, have an increased risk

for affective disorders. Similarly, it was consistently found that exposure to prenatal stress during gestation, increases the risk of the offspring

developing anxiety disorders. In this study, our aim was to use a birth cohort to examine whether those who were exposed to prenatal stress were

at a higher risk of developing psychiatric disorders. Using the Helsinki temperament cohort, a yearlong birth cohort with data collected from

pregnancy onwards, logistic regression were run examining perceived prenatal stress as a risk factor for psychiatric disorders. Prenatal stress was

measured using prenatal questionnaires which were allocated to pregnant women during antenatal clinic visits if birth was expected between 1st

July 1975 and 30th June 1976. Psychiatric outcomes were assessed using linkage between the Finnish population register and the Finnish hospital

discharge register in 2005. In total, 3660 pregnant woman submitted at least one prenatal questionnaire with the mean number of prenatal

questionnaires submitted per woman being 6. At the point of register access, 226 individuals had either an ICD 8, 9 or 10 diagnoses.  It was found

that those exposed to prenatal stress during gestation were at a greater risk of developing depression, anxiety disorders, bipolar disorders and

personality disorders. Our findings are in line with the current literature indicating a higher risk of psychiatric disorder among those exposed to

perceived prenatal stress during gestation.
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Anticonvulsive effects of P2Y1 receptor antagonist in experimental models of epilepsy
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Over 60 million people worldwide suffer from epilepsy. Despite >25 anti-epileptic drugs available,~30% of patients are still pharmacoresistant.

Evidence suggest that neuroinflammation drives seizure pathology and ATP, released under pathological condition has been shown to contribute to

the modulation of inflammatory pathways. Once released, ATP activates purinergic P2 receptors (ionotropic P2X receptors (P2XR) and

metabotropic P2Y receptors (P2YR)). Altered expression of P2YR was reported in mouse models of epilepsy and a functional role of P2YRs were

suggested during status epilepticus (SE). In the P2YR family, the P2Y1R showed the biggest expressional changes post-SE and during epilepsy.

Further, P2Y1 contributes to the propagation of Ca2+ waves possibly leading to epilepsy. To date, no functional characterization of P2Y1 in

epilepsy has been undertaken.

P2Y1 effects on seizures were studied using the intra-amygdala KA and the intraperitoneal pilocarpine mouse model of SE. Specific P2Y1 ligands

were administrated into the ventricle after seizure induction and electroencephalogram was recorded to assess seizure severity. To determine the

effects of P2Y1 on epileptogenesis and chronic epilepsy, mice were treated with P2Y1 antagonist either shortly following SE or during established

epilepsy. Procedures were approved by the relevant Research Ethics Committees of the RCSI.

The findings of our studies showed that the treatment of P2Y1 antagonists reduced seizure severity after SE in both mouse model and protected

the brain from seizure-induced damage. P2Y1 antagonist treatment post-SE suppressed the emergence of spontaneous seizures during the first 7

days post-SE and, when given to epileptic mice, reduced the occurrence of seizures by over 50%.

Our studies demonstrate potent anticonvulsive potential of P2Y1 antogonism during SE and epilepsy suggesting P2Y1 antagonists as a good

candidate for the treatment of SE and possibly drug-refractory epilepsy.
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Associations between cognitive impairment, vulnerability and mortality post-stroke: Findings from a five-year follow-up of the ASPIRE-S
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Introduction: While previous research has examined vulnerability as a predictor of mortality in general older population samples, no study to date

has explored vulnerability as a predictor of mortality in a post-stroke cohort. The aim of this study was to examine predictors of mortality in patients

five years post-stroke, focusing on cognitive impairment and vulnerability in addition to cardiovascular risk factors.

Patients and methods: Patients from the ASPIRE-S (Action on Secondary Prevention Interventions and Rehabilitation in Stroke) cohort were

followed 5 years post-ischaemic stroke. Cardiovascular risk factors were assessed at 6 months post-stroke. Cognitive impairment was assessed

using a cut-off of <26 on the Montreal Cognitive Assessment. Vulnerability was defined as a score of 3 on the Vulnerable Elders Scale. Mortality

and date of death were ascertained using hospital records, death notifications and contact with general practitioners. Predictors of mortality were

explored using multivariate Cox proportional hazard models. Adjusted hazard ratios (HR) and 95% confidence intervals (CI) are presented.

Results: Sixty-three of 256 patients (24.6%) assessed at six months post-stroke had died within 5 years. Cognitive impairment [HR (95% CI): 2.19

(1.42, 3.39)], vulnerability [HR (95% CI): 5.23 (2.92, 9.36)], atrial fibrillation [HR (95% CI): 2.27 (1.71, 3.03)] and dyslipidaemia [HR (95% CI): 1.90

(1.10, 3.27)] were associated with increased risk of 5-year mortality.

Discussion: Vulnerability, cognitive impairment, atrial fibrillation and dyslipidaemia at six months were associated with increased risks of mortality

five years post-ischaemic stroke. Conclusion: Identification and management of these risk factors should be emphasised in post-stroke care.
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Design and Development of Novel Dual-Threat Metal Chemotherapeutics
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Metal-based chemotherapeutics such as cisplatin are among the most commonly used treatments for cancer. Despite their clinical success, current

metal-based drugs have drawbacks; they are highly toxic towards healthy cells and thus have severe side effects associated with their use. Some

cancer cells also possess intrinsic or acquired resistance to these treatments. Cisplatin, through loss of its chlorido ligands, binds to DNA

nucleobases leading to the inhibition of cellular functions and ultimately apoptosis. Recent studies into the development of new metal-based drugs

have focussed on replacing these chlorido ligands with biologically active moieties to create multi-functional chemotherapeutic drugs which have

different cellular targets to that of DNA.1

Previous work in our group involved the successful development of dual functional platinum complexes with histone deacetylase (HDAC)

inhibitors2 and peptides3 as ligands. The Pt-HDAC inhibitor conjugates in particular demonstrated cytotoxicity comparable to cisplatin both in

vitro and in vivo but with a significantly reduced level of toxicity towards healthy cells. Building on this work, we are designing and developing new

metallodrug compounds following a multi-targeted approach.  The rationale behind their design and development and results obtained to date will

be presented.
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Determining how distincts microenvironments alter BCL-2 family dependence in T-cell acute lymphoblastic leukaemia
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T-cell acute lymphoblastic leukaemia (T-ALL) is a hematologic malignancy arising from the transformation of T-cell progenitors. Early T-cell

progenitor ALL (ETP-ALL) is a subgroup associated with a poor prognosis. T-ALL leukemias develop a dependence on anti-apoptotic BCL-2 family

proteins that is linked to the maturation stage. Typical T-ALL is mostly dependent on BCL-XL, whereas ETP-ALL is more dependent on BCL-2.

Recently, there has been the development of a series of specific BH3 mimetics that can inhibit the function of anti-apoptotic BCL-2 proteins and

induce apoptosis. T-ALL patients have blasts disseminated in the blood, bone marrow and spleen. Each niche could offer a survival advantage to

leukemic cells. We aim to assess if distinct microenvironments affect the BCL-2 family proteins expression and the sensitivity to BH3 mimetics in T-

ALL. To study the anti-apoptotic BCL-2 dependencies we will use the cutting-edge technology mitochondrial BH3 profiling. We found that ETP-ALL

cell line was BCL-2 dependent and sensitive to ABT-199 (FDA-approved BCL-2 specific inhibitor). While the typical T-ALL cell line was BCL-XL

dependent and sensitive to both ABT-263 (binds BCL-2, BCL-XL and BCL-w) and WEHI 539 (binds BCL-XL) BH3 mimetics. Interestingly, when the

ETP–ALL cell line was co-cultured with the human splenic fibroblast (HSF) cell line we found a reduction in BCL-2 dependency, as assessed by

BH3 profiling, and a reduced sensitivity to ABT-199. Remarkably, we found the inverse in the typical T-ALL cell line co-cultured with the HSF, an

increase in BCL-2 dependence and an increase in sensitivity to ABT-199. Currently, we are trying to identify the signalling pathways which are

activated to cause this switch in BCL-2 family dependence in the different subtypes of T-ALL. In addition, we are assessing the BCL-2 family

dependence of a xenograft cell line isolated from distinct microenvironments to determine if this switching of BCL-2 dependence occurs in vivo.
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Development of a Novel Cytoplasmic Trackable NIR Platinum-Fluorophore Conjugate

Eolann Kitteringham1, Dan Wu1, Brendan Twamley2,Shane Cheung1, Donal F. O'Shea1, and Darren M. Griffith1

1Dept of Pharmaceutical and Medicinal Chemistry, 123 St. Stephen's Green, RCSI, Dublin. 2School of Chemistry, Chemistry Building, Trinity

College Dublin, Dublin.

Metal based drugs provide an excellent platform for the development of novel anticancer therapeutic and diagnostic agents.[1, 2] Given that many

clinical chemotherapeutic metallodrugs, such as cisplatin, are associated with adverse side effects and acquired resistance, non-conventional or

next generation complexes are in high demand.[1]  We are interested in the development of platinum (Pt) complexes as (i) fluorescent probes

capable of monitoring cellular uptake and trafficking of Pt-drugs within cells and (ii) theranostic agents, capable of dual therapeutic and diagnostic

activity.

We have employed strain-promoted alkyne-azide cycloaddition (SPAAC) click chemistry to conjugate a derivative of the Pt-based anticancer drug,

carboplatin, with a near-infrared (NIR) fluorophore.[3-4] The synthesis, characterisation, in vitro activity and cellular imaging of the Pt-fluorophore

conjugate will be described.

[1] B. Bertrand et al., Dalton Trans., 2016, 45,13005

[2] D. Gaynor, D. M. Griffith, Dalton Trans., 2012, 41(43),13239

[3] D. Wu, S. Cheung, D. F. O'Shea, Chem. Comm., 2015, 51, 16667

[4] D. Wu, D. F. O'Shea et al., RSC Adv., 2016, 6, 87373

Funded by the RCSI Apjohn PhD Scholarship programme.
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Development of an inhalable, RNAi-star polypeptide delivery system with therapeutic applications in cystic fibrosis

Rachel Gaul1,2,3,4,6, Robert Murphy3,5, Alice McCloskey1,2,4, Chiara De Santi6, Joanne M. Ramsey1,2,3,4, Andreas Heise3,4,5, Catherine M.

Greene6, Sally-Ann Cryan1,2,3,4

1School of Pharmacy, 2Tissue Engineering Research Group, 3Translational Research in Nanomedical Devices (TREND), 5Dept. of

Pharmaceutical and Medicinal Chemistry, RCSI  4CÚRAM, NUIG, Galway.  6 Lung Biology Group, Department of Clinical Microbiology, ERC

Beaumont Hospital, RCSI

Cystic fibrosis (CF) is an inherited disorder caused by a mutation in the CFTR gene and characterised by progressive lung damage due to cycles of

infection and inflammation. Recent studies have discovered miRNAs which are important in inflammation. Of particular interest are miRNA that

regulate TLR signalling such as miR-146a which targets IRAK1 and TRAF6. In order to translate miRNA-based medicines to the clinic safe,

effective, delivery systems are required. Novel star-shaped polypeptides (SSP) are promising vectors capable of forming nano-polyplexes with

nucleic acids. Herein, the role of miR-146a in CF is investigated and SSP are evaluated for their ability to encapsulate miRNA as potential

nanomedicines for CF. Pharmaceutical characterisation including size, surface charge, and complexation efficiency was conducted. Levels of miR-

146a, TRAF6, and IRAK1 gene/protein expression were measured in CF and non-CF bronchial epithelial cell lines by qRT-PCR and WB. We

delivered miR-146a to CF bronchial epithelial (CFBE) cells using Ribojuice™ and star-polyplexes and the effect on IRAK1 protein expression was

assessed. The ability of polyplexes to retain their physicochemical characteristics post-nebulisation was also tested. Pharmaceutical

characterisation indicates that stable star-polyplexes can be formed in the region of 200 nm. IRAK1 levels in CFBEs decreased by 50% when miR-

146a was delivered using Ribojuice™. Star-polyplexes produced a 30-40% reduction depending on formulation. Lead star-polyplexes are capable

of being nebulised without significant changes in size or concentration. Results indicate that a relationship may exist between miR-146a, TRAF6,

and IRAK1 in CF with miR-146a a promising candidate for a miRNA based nanomedicine. SSP are able to complex and protect miRNA, and are

suitable for nebulisation and delivery to CFBEs. Future work will focus on further harnessing these bioinspired vectors for miRNA delivery.
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Developmental expression of microRNA-134 and determination of chemoconvulsant parameters to model paediatric epilepsy in mice

Aoife Campbell1, Amaya Sanz Rodriguez1, Meghan Thorne Miller2, Cristina R Reschke1 and David C Henshall1 .

1Dept of Physiology and Medical Physics, RCSI, Dublin.
2Roche Pharma Research and Early Development, Roche Innovation Center, Basel, Switzerland.

Paediatric epilepsies range from often quite benign conditions through to devastating epileptic encephalopathies. For the latter, there is no effective

treatment. It is therefore critical to improve our understanding of the patho-mechanisms of severe childhood epilepsies in order to identify potential

novel therapies. Our group has found differences in expression of a number of microRNAs in brain tissue from adults with severe epilepsy.

MicroRNAs are a class of non-coding RNAs which post-transcriptionally regulate protein levels. MiR-134 is a neuronally-expressed miRNA that

influences brain excitability. We previously found that miR-134 is overexpressed in adult experimental and human temporal lobe epilepsy. Inhibition

of miR-134 in adult mice significantly reduced seizure severity in kainic acid (KA) model of epilepsy. MiR-134 may also be a relevant target for

paediatric epilepsy. To test this idea, we first profiled miR-134 expression in brain tissue from mice across a range of developmental time-points

(PN7-28). PCR analysis showed that miR-134 was expressed in the immature brain, peaking at PN7, gradually decreasing at PN21 and increasing

again thereafter. To determine if early life seizures altered miR-134 expression we evoked seizures in mice with KA intraperitoneally administrated.

For this, we first determined the required dose of KA to reproducibly induce status epilepticus (SE) across the postnatal timepoints with a low

morbidity and mortality. Based on these results, we selected PN21 mice for further assessments. Levels of miR-134 and cell death were assessed

24 h after seizures by qPCR and FJ-B staining, respectively. MiR-134 expression was increased after KA-induced seizures in PN21 mice compared

to controls. KA-treated PN21 mice also displayed consistent neuronal damage in the CA3 hippocampal subfield. Overall, results suggest that early-

life seizures alter expression of miR-134 and this may be a target for seizure control in paediatric epilepsies.
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Does cognitive impairment impact adherence? A systematic review and meta-analysis of the association between cognitive impairment

and medication non-adherence in stroke

Daniela Rohde1, Niamh A. Merriman1, Frank Doyle1, Kathleen Bennett1, David Williams2 and Anne Hickey1.

1Division of Population Health Sciences, RCSI, Dublin 2. 2Department of Geriatric and Stroke Medicine, Beaumont Hospital and RCSI.

Background: While medication adherence is essential for the secondary prevention of stroke, it is often sub-optimal, and can be compromised by

cognitive impairment. This study aimed to systematically review and meta-analyse the association between cognitive impairment and medication

non-adherence in stroke.

Methods: Systematic literature search of longitudinal and cross-sectional studies of adults with any stroke type, which reported on the association

between any measure of non-adherence and cognitive impairment. Odds ratios and 95% confidence intervals were the primary measure of effect.

Risk of bias was assessed using the Cochrane Bias Methods Group's Tool to Assess Risk of Bias in Cohort Studies. We conducted sensitivity

analyses according to measure of cognitive impairment, measure of medication adherence, population, risk of bias and adjustment for covariates. 

Results: From 1,760 titles and abstracts, we identified 9 studies for inclusion. Measures of cognitive impairment varied from dementia diagnosis to

standardised cognitive assessments. Medication adherence was assessed through self-report or administrative databases. The majority of studies

were of medium risk of bias (n=6); two studies had low risk of bias. Findings were mixed; when all studies were pooled, there was no evidence of

an association between cognitive impairment and medication non-adherence post-stroke [OR (95% CI): 0.85 (0.66, 1.03)]. However, heterogeneity

was substantial [I2 = 90.9%, p<.001], and the overall evidence quality was low.

Conclusions: Few studies have explored associations between cognitive impairment and medication adherence post-stroke, with substantial

heterogeneity in study populations, and definitions and assessments of non-adherence and cognitive impairment. Further research using clear,

standardised and objective assessments is needed to clarify the association between cognitive impairment and medication non-adherence in

stroke.
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Exacerbated epileptic phenotype in miR-22 knockout mice
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Epilepsy is a brain disease that affects over 50 million people worldwide and is characterized by recurrent seizures. Acquired epilepsy is associated

with large-scale changes in gene expression, which underlie the cell and network-level changes during epileptogenesis.  Evidence emerged that

miRNAs, a class of non-coding RNAs that fine tune gene expression, play an important role in epilepsy. MiR-22 regulates key epileptogenic-related

processes, such as inflammation and apoptosis. Our group has detected increased levels of miR-22 in non-necrotic brain regions after status

epilepticus (SE). Most importantly, we found that chemically silencing miR-22 exacerbates epilepsy. Here, we sought genetic evidence that miR-22

affects epileptogenesis and epilepsy. Firstly, we characterized naïve miR-22-/- mice and compared to wild-type littermates. No differences were

observed in the brain morphology, gliosis or astrocytosis. We also found that other microRNA have not been affected by the constitutive ablation of

miR-22. When injected with KA intra-amygdala mice lacking miR-22 presented similar seizure severity, measured by EEG total power and

amplitude, when compared to wild-type mice. This EEG phenotype was followed by similar neuronal damage in the hippocampus. Interestingly,

miR-22 knockout mice presented increased number of spontaneous seizures, when monitored for 2 weeks (average of 19 seizures/day for miR-22-

/-, and 2 seizures/ day for miR-22+/+). RNA sequencing performed on brain samples 24 h after SE showed miR-22 mice failed to trigger the normal

upregulation of neuroinflammatory genes. Here, we also verified that osmotic mini pumps can be used to continuous deliver miR-22 mimics into the

brain. These genetic and pharmacological data indicate that miR-22 plays a role in the pathophysiology of epilepsy, and that targeting this miRNA

may be a promising approach for epilepsy treatment.
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Exosomal microRNA as a novel mechanism of intercellular communication in Epilepsy

Aasia Batool1, Thomas Hill1, Mairead Diviney1, Gary Brennan1, Elena Langa1, Amaya Sanz-Rodriguez1, Brenton Cavanagh1, Catherine

Mooney2, David Henshall1.
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Epilepsy is a serious neurological condition characterised by recurrent unprovoked seizures (1). A third of patients are drug refractory, and the

underlying pathophysiology remains to be fully elucidated. Recent work revealed that microRNAs serve important functions in cells, in post-

transcriptional regulation of genes associated with altered neuronal structure, inflammation and cell death. All of these are pathological hallmarks of

epilepsy (2). While the site of these effects is assumed to be intracellular, exosomes have recently emerged as carriers of microRNA between cells

(3). Exosome-carried microRNA may represent a novel mechanism of communication within the brain, both in health and disease states. Here,

mRNA and protein levels of various genes involved in the exosome biogenesis pathway were analysed at key time-points in a mouse model of

epilepsy. This analysis revealed a time and brain region specific regulation of exosome biogenesis components in epilepsy. In addition, two

protocols were tested for isolating exosomes from brain tissue; a filtration and centrifugation protocol (4), and one using a commercial precipitation

kit. Successful exosome extraction was confirmed by protein markers, zetasizer and electron microscopy. Furthermore, RNA Sequencing was

carried out to characterise microRNA content in control versus epileptic tissue and a set of differentially expressed microRNA were identified.

Together, these studies suggest exosome production occurs within the brain and this may be altered in experimental epilepsy. Future studies will

investigate the functional significance of exosome-mediated microRNA transfer in epilepsy.

[1]Chang et al, 2003, [2] Henshall, 2013, [3] Valadi et al, 2007, [4] Perez-Gonzalez et al, 2012
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Finding Alzheimer's Early: Blood-based MicroRNA biomarkers in Prodromal stages of Alzheimer's Disease.  
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As the neurodegenerative disorder Alzheimer’s disease(AD) approaches affecting 48 million worldwide, there remains no advancement in the

therapeutics  for AD  in almost 20 years. Much of the failure in Clinical trials has been attributed to application of therapies at advanced stages of

AD where damage becomes irreversible and a diverse array of destructive mechanisms beyond the primary pathology have arisen. Focus has now

shifted to detecting the earlier prodromal stages of the disease, as treatments applied at this stage hold the best opportunity of halting the

progression of AD. Identifying these early stages remains a challenge due to the lack of overt AD symptoms. Prodromal AD only exhibits a mild-

cognitive-impairment (MCI), which is common among unafflicted older individuals and several other disorders making it prone to misdiagnosis.

There is need for practical and specific biomarkers in aiding the diagnosis of Prodromal AD. A class of small non-coding RNAs “microRNAs”

present a unique stable biomarker for AD, sensitive to neurological changes and stable in extracellular environments. This stability provides a

distinct advantage over protein biomarkers, avoiding the degradation within peripheral fluids such as blood enabling use of more practical biofluids.

Through a longitudinal study of high risk patients tracking over 5 years we have identified unique changes within the miRNA transcriptome of

patient blood, correlating with AD disease development and neuropsychological regression. In Addition comparison of confirmed cases of AD to

other common dementias revealed distinct biomarkers capable of differentiating the disorders. The resulting panel of miRNA biomarkers may

provide a vital resource assisting prodromal diagnosis of AD for both Clinical and research applications.
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Generation of brain cell type specific flag-tagged Ago2 transgenic lines to investigate cellular origin of miRNAs in experimental epilepsy
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Conboy1, David C Henshall1
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Epilepsy is a chronic neurological disease characterized by recurring seizures. Understanding the process of epileptogenesis is crucial for

identification of a biomarker. Ever emerging evidence suggests the involvement of miRNAs in the pathophysiology of epilepsy. Brain enriched

miRNAs have been reported to be present in the plasma of epilepsy patients and in experimental models. Understanding the form and mechanism

of their transfer to the blood will increase our understanding of their value as biomarkers. 

To investigate the contribution of specific brain cell types to the epileptogenic process, transgenic mouse lines were generated. Ago2 plays a critical

role in the miRNA repression mechanism. Mice expressing a flag-tagged Ago2 protein were crossed with mice expressing cre-recombinanse under

the control of brain cell type specific promoters, Thy1 and Cx3cr1. As a result, new transgenic lines were generated expressing flag-tagged Ago2 in

a brain cell type specific manner. By extracting miRNAs from eluted flag-Ago2, an empirical link between miRNA and cellular origin can be made.

Using western blotting, successful activation of cre-recombinase function and brain specific expression of flag-Ago2 was verified. Neuronal and

microglial restricted expression of flag-Ago2 was verified using IHC. To elucidate the miRNA content of circulating flag-Ago2, RT-PCRs were

performed on extracted RNA. Based on previous work, suspected neuronal and microglia-enriched miRNA present in circulating complexes with

Ago2 after the induction of epilepsy were selected. Their presence was verified in the brain tissue in the relevant transgenic line. Thus far, the study

has generated and characterised transgenic mice expressing the flag-tagged Ago2 protein in neurons and microglia. Future work aims to further

interrogate the miRNA bound flag-Ago2 in brain tissue and plasma during epileptogenesis using a more comprehensive panel of miRNA and dPCR

in the generated transgenic lines.
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Rationale: Assessment of adherence to asthma maintenance therapy prior to study enrolment is crucial. It ensures that patients who are eligible for

additional therapy are recruited and allows accurate sample size calculations, thus guaranteeing true treatment effect sizes. We hypothesised that

adherence to ICS/LABA is under-assessed and under-reported in clinical trials of add-on drug treatment interventions in adolescent and adult

patients with severe asthma.

Methods:Electronic search of the Cochrane Central Register of Controlled Trials was performed to identify randomised controlled trials (RCTs) of

asthma drug treatment interventions conducted in severe adolescent and adult asthma patients taking ICS alone or in combination with LABA

therapy.   Studies were assessed for quality and reporting and monitoring of adherence to ICS/LABA therapy.

Results: 8686 articles were identified, 8357 records were excluded and 329 full-texts articles were assessed for eligibility. Of the 87 RCTs included,

21studies reported adherence to ICS or ICS/LABA therapy.   The methods of assessing adherence used were subjective (n=10), objective (n=6) or

both subjective and objective (n=2).One study assumed that referring primary respiratory physician had assessed adherence and in two studies the

method of assessing adherence was not documented.

There was evidence of a significant placebo-effect in the subjective outcomes but a non-significant placebo-effect was observed for lung function.

High levels of heterogeneity across studies with regard to different drug interventions, reporting and definitions of an exacerbation precluded a

formal meta-analysis.

Conclusion: Future studies should use standardised objective methodology to assess adherence and inhaler technique.
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Junctional Adhesion Molecule-A is a novel upstream regulator of Human Epidermal Growth Factor Receptor-3 signalling in breast cancer

Rodrigo GB Cruz1, Stephen F Madden2 and Ann M Hopkins1
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Human epidermal growth factor (HER) receptors play key roles in breast cancer development and progression. Since HER2 expression reportedly

correlates with, and is regulated by, that of the adhesion protein Junctional Adhesion Molecule-A (JAM-A); we investigated whether JAM-A also

regulates expression of the HER2 principal signalling partner, HER3, in breast cancer cells. Stable overexpression of JAM-A in MCF7 cells (MCF7-

JAM) increased both the mRNA and protein expression of HER3. Correspondingly, transient gene silencing of JAM-A reduced the mRNA and

protein expression of HER3 in MCF7, MCF7-JAM and SKBR3 cells. JAM-A silencing also phenocopied that of HER3 by reducing cell viability and

protein expression of the HER downstream effectors phospho-AKT and phospho-ERK. In probing potential mechanisms whereby JAM-A regulates

HER3 expression, co-expression analysis identified the transcription factor FOXA1 as a potential candidate modulator of HER3 expression.

Accordingly, JAM-A gene silencing reduced FOXA1 expression in all cell lines tested, whilst JAM-A overexpression exerted the opposite effect. In

turn, FOXA1 silencing was sufficient to reduce HER3 expression in the same cells, and data from the ENCODE (Encyclopedia of DNA Elements)

project confirmed that FOXA1 binds to the HER3 gene promoter. Finally, we showed JAM-A silencing significantly decreased FOXA1 binding to the

HER3 promoter, confirming this interaction in an experimental setting. Taken together, our data are consistent with a novel pathway whereby HER3

expression is directly regulated by JAM-A in breast cancer cells via a mechanism involving the transcription factor FOXA1. The relationship

appears to be uni-directional, since silencing of HER3 did not alter JAM-A expression in any cell line tested. In conclusion, we suggest that JAM-A

merits investigation as a novel target to inhibit HER3-dependent tumourigenic signalling in breast cancer.
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Life course transitions and changes in alcohol consumption among middle aged and older Irish adults: a prospective cohort study using

the Irish Longitudinal Study on Ageing (TILDA) 
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Despite a decline in alcohol consumption with increasing age, older adults tend to experience a disproportionate burden of alcohol-related harm.

The aim of this study was to examine whether trajectories of older adults’ drinking over time are influenced by life course transitions, using the first

three waves of the Irish Longitudinal Study of Ageing (TILDA).

Gender specific multi-level ordered logistic regression was conducted to investigate alcohol frequency, with multi-level negative binomial regression

used to examine weekly quantity of alcohol consumed. Transitions in relationship status, employment, and self-rated health were examined in

regression models, adjusting for place of residence, education level and smoking status.

The frequency of alcohol consumption increased over time for both men (OR: 1.25;P=0.01) and women (OR:1.25;P=0.01). With increasing age, the

frequency of alcohol consumption significantly declined among women (OR: 0.91; P<0.001), but not men (OR: 0.96; P=0.06). There was a

significant decrease in weekly quantity of alcohol consumed over time for men (IRR: 0.94; p=0.002) and women (IRR: 0.94; p=0.01). A significant

decrease in the quantity consumed was also observed with increasing age for both men (IRR: 0.99; p=0.01) and women (IRR: 0.97; p=<0.001).

Transitions in relationship and employment status had little influence on consumption patterns; frequency or quantity consumed. In contrast, men

with poor self-rated health across all three waves, drank less frequently relative to those with excellent/good self-rated health (OR: 0.69; P=0.04).

Overall, this study suggests that despite decreasing the quantity of alcohol consumed over time, middle aged and older Irish adults are increasing

how often they consume.
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Macrophage polarization and their cross-talk with Mesenchymal Stem Cells can be modulated by substrate stiffness
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Macrophages are one of the first responders to biomaterial implantation, where they direct tissue regeneration through pro- (M1) and anti-

inflammatory (M2) polarization states. Mesenchymal Stem Cells (MSC), together with macrophages, drive tissue repair in the implant environment.

MSC differentiation into different lineages can be modulated by biomaterial stiffness, and recent evidence suggests that MSC adapt an

immunomodulatory role in the presence of macrophages. However, little is known about the role of stiffness in directing macrophage polarization

and their subsequent crosstalk with MSC. This study aimed to first elucidate the role of substrate stiffness in macrophage behavior, and then

identify the stiffness-dependent crosstalk between MSCs and macrophages. Soft (11kPa), Medium (88kPa) and Stiff (323kPa) collagen-coated

polyacrylamide gels were seeded with THP-1 monocyte derived macrophages. Cells assumed an elongated, spread morphology and a pro-

inflammatory macrophage phenotype that displayed decreased capability for migration and phagocytosis on stiff gels. In contrast, on softer gels,

cells assumed a rounded morphology and an anti-inflammatory phenotype, with high migration velocity and phagocytosis capability. In contrast to

macrophages, MSC did not display a stiffness dependent secretome – cells upregulated immunoregulatory genes and proteins in response to

inflammation irrespective of stiffness. However, MSC modulated pro- and anti-inflammatory factor secretion from macrophages selectively on softer

gels but not stiff gels. This study establishes stiffness as an important modulator of the immune response to biomaterials, with softer gels

enhancing anti-inflammatory responses. Understanding biomaterial-mediated immune responses will lead to the design of materials that modulate

the immune system towards favorable regenerative outcomes.

1. Engler A. et al., Cell. 126:677-689, 2006
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Introduction

Medication co-payments represent a financial barrier to adherence to essential medication, of which antihypertensive medication are particularly

susceptible. The introduction of co-payments for Irish publically insured patients was associated with a 5% decrease in antihypertensive adherence;

however due to the socioeconomic variability within this population, this finding is potentially an underestimate for those on lower income. Thus we

evaluated the medication-related financial burden of this co-payment in a cohort of older (>65yrs) Irish publically insured antihypertensive users and

tested its association with adherence at 12 months.

Methods

We recruited community dwelling older adults (n=1,152) from 106 community pharmacies in the Republic of Ireland between March and May 2014.

Participants completed a structured telephone interview at baseline, which we linked to pharmacy dispensing records, and a follow-up interview at

12-months. We assessed medication-related financial burden at baseline using a single questionnaire item. We evaluated self-report adherence via

questionnaire and refill-adherence as Proportion of Days Covered (PDC).

Results

Almost one third of participants (30.1%) reported financial burden due to medication costs. In linear regression models adjusted for socio-

demographics, comorbidities, and medication use, financially burdened participants had significantly lower self-reported adherence (B= -0.37, 95%

CI -0.58 to -0.15), although this was not evident with PDC (B= -0.02, 95% CI -0.05 to 0.01).

Conclusion
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Methodological Approaches for Assessing the Cost of Diabetic Foot Ulcers: A Systematic Literature Review
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Background: Diabetic foot ulcers (DFUs) are a serious complication of diabetes and impose considerable costs on healthcare services, patients,

their families and society. Due to these related high costs, studies that explore and measure costs of DFUs are important for prevention and best

care practice. Although the framework of cost studies is well established, there may be substantial variations in study populations, type of foot

lesion, study designs, costing methodologies and type of costs taken into consideration. This review aimed to evaluate the methodological

approaches in assessing costs of DFUs and to explore contributions of different countries to the literature.

Method: A systematic search was conducted in PubMed, Embase, Scopus, Web of Science and CINAHL to identify DFUs cost studies in English.

Additionally, bibliographies were inspected to identify other relevant studies. Following the PRISMA guidance, the review analysed study design,

analytical perspective, data collection, and analytical methodologies adopted in the included studies.

Results: Twentyseven studies of the costs related to DFUs were identified. Most studies were conducted in Western countries. The reviewed

studies used different study designs, data collection strategies and data sources, which in turn make a systematic comparison of cost estimates

unrealistic. Detailed descriptions of applied costing methods and other methodological aspects were often limited or absent. Many studies limited

their cost analysis to the healthcare payer’s perspective and disregarded costs to patients, their families and the wider society.

Conclusions: The costs of DFUs have been assessed using a wide range of methodological approaches and are often restricted to the healthcare

payer’s perspective. Therefore, cost analyses may underestimate the true societal cost of DFUs. Moreover, there is a need for encouraging further

research in the developing world. 
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Mutations in ERBB3 and BARD1 result in a worse relapse free survival for HER2+ breast cancer patients treated with adjuvant Taxotere,
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Breast cancer (BC) is the leading cause of cancer related deaths in women worldwide, and is classified into subtypes based on the cancer’s

receptor status.  Of these subtypes, those expressing the human epidermal growth factor receptor 2 (HER2) receptor were traditionally associated

with poor prognosis. Several advances have been made in the treatment of HER2-positive BC, yet issues of resistance and poor response to

therapy remains prevalent. We assessed the impact of HER-family and homologous recombination deficiency (HRD) SNPs on response to patients

who received TCH-based (Taxotere, Carboplatin, and Herceptin) treatment versus those who received other treatment regimens. Using Cox

regression analysis, we identified 6 SNPs that correlate with recurrence free survival in our patients and validated our findings using general linear

models and support vector machines. We also used reverse phase protein array analysis to determine the role ERBB3 SNPs on alterations in both

the PI3K/AKT and MAPK/ERK pathways.  Finally, using cell line models, we correlated SNP status with sensitivity to platinum based drugs and

Taxotere. We found that patients on a TCH based regimen with the minor allele of the ERBB3 (rs2229046 and rs773123) and BARD1 (rs2070096)

SNPs, were significantly more likely to relapse than those women who were not. Additionally, we determined that patients with these ERBB3 SNPs

were likely to have elevated protein expression/phosphorylation of Src kinase, c-MET (Y1234/1235), GSK-3 (S9) and p27, indicating that these

SNPs are associated with non-PI3K/AKT signaling.  Finally, using cell line models, we confirmed that the BARD1 SNP (rs2229571) is associated

with greater sensitivity to both Carboplatin and Cisplatin. The BARD1 and ERBB3 SNPs can potentially be used to determine those patients that

will have a worse response to TCH based treatment, an effect that may arise from the SNPs impact on altered cellular signaling.
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Non-genomic effects induced by androstenedione may potentiate resistance in aromatase inhibitor resistant breast cancer
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Aromatase inhibitors (AI) are the first line treatment for hormone receptor positive, postmenopausal breast cancer. However, response rates vary

from 35 - 70% and recurrence occurs in almost all advanced disease. AI therapies, by their mechanism of action, create an unopposed highly

androgenic steroid environment.  Androstenedione (4AD) is a prohormone which has weak affinity for the androgen receptor (AR). It is the major

circulating steroid in postmenopausal women and AI therapy prevents it’s conversion to estrogens. We hypothesise that cancer cells adapt to utilise

4AD to promote resistance and survival in the AI resistant setting.  MTS cell proliferation assays demonstrated that in our AI resistant breast cancer

cells model (LetR cells) growth is AR dependent as the anti-AR drug, enzalutamide, inhibits cell growth. Furthermore, enzalutamide abrogates

mammosphere formation and self-renewal capabilities of LetR cells. We have also found LetR cells to be responsive to 4AD, and treatment with

this steroid drives a more aggressive phenotype in vitro. Non-canonical AR activation occurs when ligand-transformed AR interacts with molecular

partners to induce rapid intracellular signalling cascades. Our in vitro research suggests that 4AD initiates rapid second messenger signalling in the

AI resistant setting. Mass spectrometry (LC-MS/MS) analysis has identified androgen-mediated, rapid AR protein interactors unique to our resistant

model. Interestingly, many of these identified proteins are associated with cell to cell adhesion and invasion. Further investigations into these AR

interactors will help elucidate mechanisms of resistance to AI therapy and in turn these novel AR protein partners will aid the identification of

patients who would benefit from anti-AR therapy. 
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Due to their excellent water retention capabilities and similarities to the extracellular matrix, hydrogels have emerged as a biocompatible material

for applications in tissue engineering and as drug delivery devices1. Next generation applications include “bio-inks” for 3D printed bio-materials

including organ printing and cell scaffold manufacturing. In order to realise this potential, it is critical to finely control the deposition of the hydrogel

in the printing process to produce high fidelity structures.

Magnetic nanoparticles offer distinguishable advantages from bulk equivalents, such as rapid heating and translation in response to applied fields

due to their size. The integration of magnetic nanoparticles into hydrogels has the potential to alter the properties of the original material and create

a hydrogel matrix that can be manipulated using magnetic fields2. We are working towards the incorporation of magnetic nanoparticles in the

fabrication of novel 3D printable architectures which allows for unique applications as stimulus responsive materials. Specifically, high resolution

printing (<200m) of these structures, will facilitate control over heat gradients across cells in culture for controlled cell differentiation and spatial

temporally controlled drug delivery.

References

1.Y. He, F. Yang, H. Zhao, Q. Gao, B. Xia and J. Fu, Scientific Reports, 2016, 6.

2.J. Malda, J. Visser, F. Melchels, T. Jüngst, W. Hennink, W. Dhert, J. Groll and D. Hutmacher, Advanced Materials, 2013, 25, 5011-5028.
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Despite significant advances in the treatment of inflammatory bowel disease (IBD) over the past three decades, the best available therapies

continue to be limited by the prevalence of adverse effects. Nanoparticle (NP)-based drug delivery vehicles represent an innovative strategy for

targeted drug delivery in IBD. Evidence in IBD animal models has shown that orally administered NPs exhibit a size-dependent preferential

accumulation in inflamed intestinal tissue over healthy, facilitating drug delivery to the site of disease. In this study we aimed to optimise the

production, recovery and characterisation of poly(lactic-co-glycolic acid)-polyethylene glycol (PLGA-PEG) NPs produced by solvent dispersion [1].

Herein we describe the production of NPs of three different sizes through variation of PLGA-PEG concentration. Physicochemical characterisation

of NPs was performed via dynamic light scattering, thermal analysis and scanning electron microscopy. The suitability of lyophilisation for recovery

of NPs was explored also. The stability of lyophilised NPs and NPs stored as aqueous dispersions, at 4°C was determined over 12 weeks.

Increasing PLGA-PEG concentration in NP formulation generated NPs of approx. 100, 300 and 600 nm in size. The particle sizes obtained were

within ±10% standard deviation over multiple batches formulated at each polymer concentration, demonstrating the reproducibility of the solvent

dispersion method. All NPs displayed zeta potential values >-22 mV, indicating colloidal stability. Aqueously dispersed NPs showed superior

physicochemical stability over 12 weeks of storage. The solvent dispersion technique offers an attractive and reproducible method for the

development of NPs of defined sizes to target therapeutic agents in IBD.

[1] Ramtoola, Z., et al., Investigation of the interaction of biodegradable micro- and nanoparticulate drug delivery systems with platelets. J Pharm

Pharmacol, 2011. 63(1): p. 26-32.
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HER2 is amplified in approximately 20% of breast cancers. Activating mutations in the PIK3CA gene that encodes the catalytic subunit of PI3K are

reported to occur in 22% of early stage HER-2 positive breast cancers making it an attractive and rational drug target to overcome HER2 therapy

resistance. However, the prognostic and predictive impact of PIK3CA mutation is uncertain. In the setting of metastatic disease, PIK3CA mutations

have a negative prognostic impact whereas the opposite appears true in the early breast cancer setting. We sought to determine the frequency of

PIK3CA mutations in a cohort of HER2 positive patients who have subsequently relapsed and have received PI3K inhibition therapy.

We have extracted DNA from 12 archival formalin fixed, paraffin embedded (FFPE) tissue samples using QIAamp DNA FFPE Tissue Kit. DNA from

the tumours was amplified using specific PCR primers. This amplified material was then analysed for specific point mutations on a MassARRAY 4

analyser using Time of Flight (MALDI-TOF) mass spectrometry technology to detect nucleic acid variants. These tests can detect all possible

mutations listed down to a level of ~10% mutant in a background of wild-type genomic DNA. 

We have detected a higher than predicted proportion of patients with PIK3CA mutation in this cohort with six of 12 (50%) patients carrying either an

exon 9 mutation (16%)or exon 20 mutation (34%). Although numbers are small of a selective population, this may be suggestive of a dynamic

influence of PIK3CA between early and late relapsed HER-2 resistant breast cancers.   This result is consistent with results seen in the hormone

receptor positive breast cancer setting where there is a discrepancy between the biology of PIK3CA-mutant tumours in early versus advanced

disease has been described for hormone receptor-positive, HER2-negative tumours. 
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Non-melanoma skin cancer (NMSC) is a common post-transplant complication with renal transplant recipients having a 33-fold increased risk of

developing NMSC compared to non-transplanted age-matched controls. Polygenic risk score (PRS) was defined as the sum of all alleles

associated with a trait weighted by the effect size of that allele as determined by a previous genome-wide association study (GWAS). We tested

whether PRS, calculated using a GWAS of NMSC in a non-transplant population, can be used to determine risk of developing and time to NMSC

post-kidney transplant.

Genetic variants, reaching pre-defined p-value thresholds (pTs), were chosen from published squamous cell carcinoma (SCC) and basal cell

carcinoma (BCC) non-transplant GWAS. Using these GWASs, BCC and SCC PRSs were calculated for each sample across three European-

ancestry renal-transplant cohorts (n=889) and tested as predictors of case:control status and time to NMSC post-transplant. BCC PRS calculated

at pT1x10-5 was the most significant predictor of case:control status of NMSC post-transplant (OR (odds ratio per 1 standard deviation increase of

normalized PRS) =1.65; adjusted P (Padj) =0.0008). SCC PRS pT1x10-5 was the most significant predictor of time to post-transplant NMSC

(Padj=8.15x10-7; HR (hazard ratio) =1.42).

PRS of non-transplant NMSC is predictive of case:control status and time to NMSC post-transplant and so could be a useful tool alongside the

well-known clinical predictors of NMSC post-transplant. Continued efforts to develop predictive models of post-transplant NMSC will facilitate

tailored immunosuppression regimens to reduce risk of malignancies.
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The recent introduction of a Community Virtual Ward (CVW) within North Dublin for older persons with complex healthcare needs, reduced ED

presentations and unplanned hospital admissions (Lewis et al., 2017). Given this, we examined predictors of adverse healthcare outcomes and

factors associated with the risk-stratification model used with the CVW model.

Methods: A quasi-experimental longitudinal study including retrospective and prospective data was conducted. A Markov model informed the study

design. Cox proportional regression analysis will examine significance of time to event. Regression analysis will examine the relationship between

risk scores, transient states and adverse outcomes.

Results: In total 88 community-dwellers, median age of 83.30 +/-6.306 years were included. These were classed as severely frail (6.89 +/- 0.651)

and had a high functional dependency ( 2.68 +/- 0.796). Timeline for results is January 2018 examining if there is a relationship between risk

scores, events and associated interventions by health care professionals in predicting and mitigating risk of adverse outcomes. This will include the

relationship between risk scores and the number of overall events and health status in determining when a patient can move to a lower level of risk.

Conclusion: The CVW provides a framework for case management within the community in supporting older people at home. This model has the

potential to evolve to identify adverse factors and risk prediction to assist in determining stability within a frail older population with complex

healthcare needs. 
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Introduction: As a worldwide problem in many communities and healthcare settings, pressure ulcers (PUs) affect patients decreasing their quality of

life1, increasing healthcare costs1 and, especially older persons, increasing mortality1.

Aims: Using novel movement sensor technology, in addition to sub-epidermal moisture (SEM) measurement this study aimed to determine the

contribution of mobility, activity, nutritional status and incontinence on the development of PUs.

Methodology: A quantitative, prospective, non-experimental among the elderly population cared for in a long stay setting. The 150 patients recruited

as part of this study were followed-up for 20 days.

Results: Most participants were incontinent and mean weekly MUST scores and Braden scores remained unchanged. The mean number of

movements (movements/per hour) was 182.25. 20 patients developed a PU (incidence 13,3%) and had at least 3 days of consecutive abnormal

SEM reading, preceding the PU becoming evident visually.

Conclusion: The preventative strategies required for these 2 cohorts of patients might be different as one group may benefit from dressings to

protect the areas exposed to shear/friction and the other group almost certainly require enhanced repositioning strategies changing the current way

healthcare professionals do PU prevention.

References: 1NPUAP/EPUAP/PPPI. Prevention and Treatment of PUs: Quick Reference Guide. Emily Haeslr (Ed.).Cambridge Media: Osborne

Park, Western Australia; 2014.
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Damage to articular cartilage is difficult, as it has a low capacity to regenerate. Biomimetic extra-cellular matrix based natural polymer scaffolds can

potentially be used to regenerate joint tissues. Freeze-dried collagen hyaluronic acid (CHyA) scaffolds have been previously developed in our

laboratory to promote cell infiltration and the repair of articular cartilage. However, the low mechanical properties of such scaffolds limit their use to

the treatment of small cartilage defects. This limitation might be overcome by using 3D printed polymers to provide a reinforcing framework in these

scaffolds, thus allowing their application in the treatment of larger defects. The aim of this study was to create mechanically functional biomaterial

scaffolds by incorporating a CHyA matrix into 3D printed polymer meshes resulting in an integrated porous material composite with improved

mechanical properties for repair of large cartilage defects. 3D printed meshes were developed with connected pores on the macro scale, to allow

CHyA incorporation as well as nutrient flow and cell infiltration. The CHyA slurry was successfully incorporated into the meshes and freeze dried in

custom made moulds to create a pore structure suitable for chondrogenesis. Uniaxial compressive testing of the scaffolds revealed improved

mechanical properties with CHyA scaffolds reinforced from a compressive modulus of 0.8kPa (alone) to 4.6MPa (composite reinforced structure).

The reinforced scaffolds maintained an interconnected porous structure with an increased mean pore diameter from 130 to 175µm (p<0.05).The

reinforcement had no negative impact on bone marrow derived mesenchymal stem cell viability, with 90.1% cells alive in reinforced scaffolds and

86.7% cells in CHyA scaffolds at day 7. The higher compressive modulus of the reinforced CHyA scaffold is closer in magnitude to native articular

cartilage, proving that this approach can be used for treatment of large cartilage defects.
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Responsive triblock copolymer particles with tuneable size and shape
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The delivery of hydrophobic drugs presents many challenges but polymers able to respond to body stimuli may offer the advantage of a targeted

delivery thus we have focused our study on the use of PNIPAM as a temperature-responsive polymer. We have designed a set of triblock

copolymers containing hydrophilic poly(poly(ethylene glycol) methyl ether acrylate) (PPEGA) and hydrophobic poly(benzyl-L-glutamate) (PBLG)

separated by a temperature-responsive PNIPAM middle block. Triblock copolymers were synthesized systematically varying the length of the

PPEGA and PBLG blocks in order to obtain a series of copolymers with different hydrophilic/hydrophobic ratios. Following a solvent exchange

procedure all the polymers formed particles in water. DLS analysis confirmed that the thermoresponsive behaviour depended on the copolymer

composition. Triblock copolymers with short and long PPEGA blocks behaved as hypothesized, i.e. they became smaller with increasing

temperature due to the shrinkage of the NIPAM block. On the contrary, the ones with the intermediate PPEGA block increased in size probably due

to changing hydrogen bonding interactions between NIPAM and PPEGA with temperature.

TEM analysis confirmed a non-spherical shape of all particles in the dry state, which is caused by the alignment of the -helix secondary structures

of the central hydrophobic PBLG block as confirmed by CD and FTIR. Advanced Field Flow Fractionation experiments further confirmed that the

non-spherical morphology is indeed present in solution. Moreover, if a helix breaking solvent was used for the particles formation their shape

switches to spherical because of the destabilisation of the helix-helix hydrogen bonds.

In conclusion, we have synthesized and characterized a triblock copolymer system which can form spherical or rod-like particles in water and can

either shrink or swell following an increase in temperature depending of the copolymer composition and formulation conditions.
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Background: People who inject heroin have a risk of death six times higher than the general population. Retention in opioid substitution treatment

(OST) is associated with a reduced risk of mortality, yet patients tend to cycle in and out of treatment. The aim of this systematic review and meta-

analysis is to identify protective factors supporting retention in OST, as well as risk factors for treatment cessation

Method: Medline, Embase, Cinahl, PsychInfo and Web of Science will be searched by two independent reviewers from 1970 to December 2017 to

identify randomized control trials and observational cohort studies of retention in OST. Studies that use OST for reasons other than maintenance of

opioid addiction will be excluded. Studies investigating patient subpopulations of pregnant women, prison populations and hospital in-patients will

be excluded as they may not allow for the application and generalizability in a meta-analysis. Primary Outcome: retention in OST. Data extraction

and synthesis: 2 independent reviewers will perform data extraction and assess study quality using the Newcastle-Ottawa Scale. A random-effects

model is proposed due to expected heterogeneity across included studies. Results: Preliminary searches identified a total of 8,508 records. 2

independent reviewers are currently screening these for inclusion using the eligibility criteria above.  The reviewers will then extract relevant data

from included studies, and discrepancies will be resolved via discussion. Conclusions: This systematic review will identify factors which are

associated with retention and treatment cessation in OST, which will have the potential to inform future clinical practice in OST.
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Invasive lobular carcinoma (ILC) is a breast cancer subtype comprising 10% of breast tumours. The majority of ILC are oestrogen receptor (ER)-

positive and candidates for endocrine therapy. Unfortunately, de novo resistance to endocrine therapies occurs in 33% of women and 40% will

relapse on treatment. Thus, novel therapeutic targets are required for ILC. Deregulated transcription is a recurring theme in cancer, which can be

due to epigenetic events. The bromodomain & extra-terminal domain (BET) family of proteins (BRD2, BRD3, BRD4, BRDT) function as chromatin

readers that bind acetylated lysine residues on histones and regulate transcription. We performed RNA-Sequencing analysis on 61 primary ILC

samples and found that high expression of BRD3 was associated with poor survival in ILC (log rank test, p=0.037). We validated this finding in a

second cohort of 99 ILC primary samples (log rank test, p=0.0157). Next, we tested if ILC cell lines were sensitive to BET inhibition using the JQ1

inhibitor that inhibits all BET proteins. JQ1 downregulated growth promoting genes in ILC cell lines including ER and MYC. JQ1 inhibited cell growth

in all ILC cell lines tested, however apoptosis was only induced in two out of four cell lines. Furthermore, cell lines relatively resistant to JQ1-

induced apoptosis had sustained or enhanced expression of the anti-apoptotic BCL-XL following JQ1 treatment by RNA-Sequencing analysis and

qPCR. This led us to assess the combination of JQ1 and the BH3 mimetic ABT-263 (inhibitor of BCL-2, BCL-XL and BCL-W proteins). We found

the combination of JQ1 and ABT-263 was synergistic in ILC cell lines and induced apoptosis in ILC cell lines relatively resistant to JQ1-induced

apoptosis. Future work will include determining the specific role of BRD3 in ILC and the effectiveness of the JQ1 and ABT-263 combination in vivo.

Our work suggests that inhibition of BET proteins in combination with ABT-263 may be a rational therapeutic combination for ILC.
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This research focuses on design, synthesis, and development of functional polymers as scaffolds for tissue engineering. Specifically, this involves

the formation of strong double network hydrogels (DN) i.e. tough hydrogels with good mechanical properties, that is, tensile and compression

strengths. Therefore present efforts are on the development of complex polypeptide networks that have desirable properties including the ability to

be readily functionalised and the ability to either self-assemble into physical hydrogel and/or permit chemical cross-linking.Currently, functionalised

copolypeptides are being developed to investigate their ability to form DN hydrogels with contrasting network structure – where the first network is

tightly cross-linked while the second network is loosely cross-linked – and their mechanical properties: tensile and compression strengths. These

networks will be achieved through well-known chemical methodologies; they are synthesised by N-carboxyanhydrides (NCA) ring-opening

polymerisation (ROP) from amino acid backbones,  yielding networks that are ideally suited to biomedical applications as, being derived from amino

acids; they do display secondary structures (i.e. -helixes and -sheets), self-assembly properties, biocompatibility, and biodegradability.
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Heart failure (HF) costs the Irish economy €660 million annually. HF occurs after a myocardial infarction (MI) where ischaemia results in tissue

damage1. The angiogenic growth factor Vascular Endothelial Growth Factor (VEGF) can induce blood vessel formation, reducing ischaemic

damage. However VEGF is rapidly degraded in vivo, thus we propose to formulate a sustained release system. A star-shaped Polyglutamic Acid

(PGA) polypeptide will be used to complex electrostatically with the VEGF producing nanoparticles (NPs). These NPs will be incorporated into a

hyaluronic acid (HA) polymer dispersion for delivery. Four ratios of star PGA:VEGF were assessed: 30:1, 40:1, 50:1 and 100:1. NP size, charge

and morphology were examined using a combination of Nanotracking Analysis, Dynamic Light Scattering and Atomic Force Microscopy. Human

Umbilical Vein Endothelial Cells (hUVECs) were used to determine NP biocompatibility and bioactivity using MTS, Matrigel® and Scratch assays.

Rheology was used to ensure gelation of the NP-loaded HA formulation. Injectability testing was performed using a clinically relevant catheter on a

Zwick mechanical testing machine. Release of VEGF from the NP-loaded hydrogels was measured via ELISA. Star-PGA:VEGF NPs formed were

spherical and 200nm (±25nm) in diameter. The particles did not significantly reduce hUVEC viability and significantly increased microvessel

formation and cell migration compared to cells alone (p<0.05). The NP-loaded HA hydrogel had a storage modulus of 3kPa. The formulation could

be injected through a catheter at a force of 7.7N (±0.17N). Release of VEGF was detected for up to 35 days. A biocompatible, bioactive, injectable,

sustained release NP-loaded hydrogel has been formulated which will now progress to in vivo studies to assess its ability to induce angiogenesis,

thus possibly reducing the area of ischaemic damage following MI.

1: McMurray (et al.), Eur. Heart J. 33:1787-847, 2012.
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The association between medication adherence and health outcomes in older people: a systematic review and meta-analysis protocol

Caroline Walsh1, Caitriona Cahir1, Kathleen E. Bennett1

1Division of Population and Health Sciences, Royal College of Surgeons in Ireland, Lower Mercer Street, Dublin 2

Introduction:Medication adherence is the extent to which a patient acts in accordance with the recommendations made by the health care provider

with regards to ‘timing, dosage and frequency of medication taking’(1). Previous studies have shown that medication non-adherence can increase

the risk of worse health outcomes by over 20% (2) and that elderly people may be at greater risk (3). The aim of this review is to establish the

association between medication (non-) adherence and generic health outcomes in older people such as adverse events, healthcare utilisation and

quality of life.

Method:The following databases were searched: MEDLINE, EMBASE, PsychINFO, CINAHL Plus, Web of Science and Scopus, and the Cochrane

Library. Observational, prospective and retrospective including cohort, case-control and cross-sectional studies that reported the association

between medication adherence and health outcomes and published in peer-reviewed studies will be included. Interventional studies that have a

control group and where the association between medication adherence and health outcomes has been measured will be also be included. The

protocol outlining the full methodological approach has been published on PROSPERO (reference: CRD42017077264).

Results:At present, 5598 articles from search results have been identified. Title and abstract screening has taken place on approximately 78% of

these, with approximately 5% of abstracts of those screened allocated for full text screening. Screening is ongoing, with review to follow.

References:1.Cramer et al PMID: 18237359 2.DiMatteo et al PMID: 12218770 3. Vik et al PMID: 16732693
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Intro: Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated host response to infection. During sepsis, the integrity of the

endothelium is lost, triggering changes in permeability of the blood vessel. Upon pathogen invasion, neutrophils are recruited to the site of infection

where they form Neutrophil Extracellular Traps (NETs) in an attempt to capture invading microbes and prevent their dissemination.

Aim: In this study, we aim to identify the role of NETs in vascular injury during sepsis following E. coli infection.

Methods: Neutrophils were isolated from whole blood by centrifugation using Histopaque and Percoll gradients. NETosis was assessed using

SYTOX Green and quantified using ImageJ. A PDMS mould was lined with collagen and fibronectin and seeded with HAoECs to fabricate 3D

vessel. The model was imaged in real-time using Metamorph. 

Results: Using fluorescence microscopy, we measured the levels of the Vascular Endothelial Cadherin (VE-Cad), an integral junction protein that

controls the movement of fluid through the endothelial barrier, in vitro, after infection with E. coli and NETS. Interestingly, the addition of neutrophils

increases the endothelial damage in our 2D model (P<0.05). To validate our data we demonstrated that E. coli and neutrophils bind to endothelial

cells in a 3D model of sepsis. The binding of E. coli and the production of NETS significantly increase the levels of vascular permeability. However,

pre-treatment of our microvessel with an V3 antagonist results in a significant reduction in bacterial adhesion and NET-induced damage to the

endothelium. 

Conclusion: During sepsis, neutrophils are recruited to the site of infection and cast NETs in order to trap and restrict the spread of the infection.

While NET formation has a critical function, it causes significant damage to the endothelium by increasing permeability thus worsening conditions

for the septic patient.
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The Macrophage Galactose-type Lectin represents a novel binding partner for von Willebrand Factor and modulates in vivo clearance.

Soracha E Ward1, Jamie M O'Sullivan1, Sonia Aguila1, Padraic Fallon2, Teresa M Brophy1, Roger JS Preston1, Paul Smyth3, Orla Sheils3, Alain

Chion1, James S O'Donnell1

1 Irish Centre for Vascular Biology, Royal College of Surgeons in Ireland, Dublin.
2 Inflammation and Immunity Research Group, Trinity Translational Medicine Institute, Trinity College Dublin.

3 Department of Histopathology, Trinity Translational Medicine Institute, St James Hospital.

Von Willebrand factor (VWF) is a plasma sialoglycoprotein which plays an essential role in maintaining normal haemostasis. Previous studies have

shown that loss of sialic acid, and subsequent exposure of galactose or N-acetylgalactosamine (Gal & GalNAc) residues causes enhanced

clearance of VWF through the Ashwell-Morell receptor (AMR). Interestingly, experiments performed in our laboratory demonstrated that clearance

of hyposialylated VWF variants is unchanged in mice lacking the AMR (p>0.05).Consequently, the aim of this investigation was to identify an as of

yet unidentified receptor which may play a role in regulating VWF clearance.

The macrophage galactose-type lectin (MGL) is a C-type lectin that binds to glycoproteins expressing terminal GalNAc or Gal residues, thus we

hypothesised that MGL may play a role in regulating VWF clearance in vivo. In this study we observed dose-dependent binding of human VWF to

purified recombinant human and murine MGL in vitro using both surface plasmon resonance (kd app=18.4±3.3µg/ml) and plate binding assays.

Furthermore, hyposialylated VWF glycoforms bound with significantly higher affinity to MGL than wild type VWF (p<0.05) in vitro. Importantly, the

markedly enhanced clearance of hyposialylated VWF was significantly attenuated in the presence of an anti-MGL inhibitory antibody in vivo

(p<0.05). Additionally, plasma VWF:Ag levels were significantly elevated in MGL1-/- mice compared to controls (152.6±15.7% vs 100±16.9%).

Collectively, these findings identify MGL as a novel macrophage receptor for VWF that significantly contributes to the clearance of both wild-type

and hyposialylated VWF. These findings are of direct clinical relevance given that variations in VWF sialylation have been described in patients with

type 1 VWD, in addition, desialylation of VWF has been described with glycoprotein ageing and can occur during sepsis.
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The molecular clock controls mitochondrial respiration and affects the innate immune response in macrophages
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Background The molecular clock found in macrophages is a key controller of immune function. Circadian disruption occurs when rhythmic

expression of clock genes and their targets are altered. In animal models and human disease, disruption of the macrophage clock contributes to

inflammatory conditions such as asthma and cardiovascular disease. Knockout of the core clock gene Bmal1 in macrophages has shown to mirror

circadian disruption and drive an inflammatory response. Mitochondria are the main producer of reactive oxygen species (ROS), which are elevated

in macrophages lacking Bmal1 and contribute to the inflammatory phenotype. However, it is unclear how the clock is regulating mitochondrial

physiology to impact on immune function. We therefore sought to understand how Bmal1 is controlling changes in mitochondrial metabolism to

impact on ROS production and inflammation. Results We observed a striking difference in the mitochondrial metabolism of macrophages lacking

Bmal1 with these macrophages demonstrating higher oxidative phosphorylation basally and post LPS stimulation. Aerobic metabolism is usually

associated with a non-inflammatory state however despite this, macrophages lacking Bmal1 are pro-inflammatory as shown by higher expression

of IL-1B. Complex-specific substrates and inhibitors were used to demonstrate that mitochondria of these macrophages have increased activity of

electron transport chain complex II which allows for increased succinate oxidation and proton flux, and subsequent increases in oxygen

consumption and ROS/pro-inflammatory cytokine production. Conclusion By investigating how Bmal1 is controlling mitochondrial metabolism, our

data provides the first insight into how the molecular clock controls mitochondria to impact on the inflammatory response. Building further on this

data, we hope to utilise these mechanisms to harness the molecular clock via mitochondrial control to direct therapeutic response to treat

inflammatory diseases.
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The prevalence of insulin pump use by adults with Type 1 diabetes in Ireland in 2013-2015. Is insulin pump therapy underutilized?

Katarzyna Gajewska1, Kathleen E. Bennett1, Seamus Sreenan2, Regien Biesma1
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Background: There is evidence1 that insulin pump therapy provides better treatment outcomes, is cost-effective and increases quality of life of

patients with type 1 diabetes (T1D) comparing to other treatments. This type of therapy is fully funded and free of charge for Irish patients via the

Long-Term Illness Scheme (LTI). Rates of insulin pump use by adults with T1D in developed countries vary from 6% in the UK to 40-50% in the

United States. The aim of this study was to estimate the prevalence of insulin pump use in adults with T1D in Ireland.

Methods: The Health Service Executive’s Primary Care Reimbursement Service (HSE-PCRS) pharmacy claims data was analysed. To estimate

the prevalence of insulin pump use, the prevalence of type 1 diabetes was estimated first. Adults (18 years) were assumed to have T1D if they

received a co-prescription of insulin, blood glucose and ketone strips within each year from 2013 to 2015. Insulin pump users were identified by at

least one infusion set dispensed in the same period of time.

Results: Of all adults with T1D meeting our criteria (n=8012), 14.8% (n=1079) were using insulin pumps (95% CI 14%-15.6%). The prevalence

varied geographically across HSE Local Health Offices areas: from 5.2% (North Tipperary - East Limerick) to 20.5% (Kildare, West Wicklow).

Discussion: The prevalence of insulin pump use in Ireland is higher than in the UK, but lower than in the United States and majority of European

countries, despite the full reimbursement of the treatment. This study informs the next phase of our mixed methods research. Based on these

results, the reasons for underutilization of insulin pump therapy in Ireland are being further investigated.

References: Misso ML, Egberts KJ, Page M, O'Connor D, Shaw J. Continuous subcutaneous insulin infusion (CSII) versus multiple insulin

injections for type 1 diabetes mellitus. Cochrane Database Syst Rev. 2010(1):CD005103.
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The role of exosomal derived miRNAs in driving a host’s response to infection in sepsis.
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Sepsis is defined as life-threatening organ dysfunction resulting from a dysregulated host response to infection. A major complication of sepsis

includes a sustained hyperinflammatory environment while the nature of this event is currently unknown. There is growing evidence which suggests

that bacteria are capable of altering gene expression patterns in host cells. miRNA are short, ~22 nucleotides, posttranscriptional repressors of

gene expression and are, therefore, capable of modifying cellular behaviour.

To perform functional analysis of exosomal miRNAs from S. aureus-infected Endothelial cells to gain better insight into the pathophysiology of

sepsis. Exosomal miRNA profiling was performed using TaqMan® Array Human miRNA Cards. Individual qPCR assays were performed for select

miRNA targets from TaqMan® Array Cards. Western Blots were performed targeting 1.CD63, Flotillin1, and Tsg101 2.mTor for uninfected/infected

samples.

Microarray analysis identified 31 targets altered in response to S. aureus infection. Specifically, 17 upregulated and 14 downregulated (N=4;p<0.05,

SEM) were detected with an additional 11 miRNA detected following infection only. Western blots targeting exosomal proteins reveal that their

production is heightened post-infection (N=3, SEM). Exosomal upregulation of miR99a/b was of particular interest. Individual qPCR assays of mir-

99a/b confirms upregulation post-infection (n=3,p<0.05). A putative downstream target of mir99a/b is mTor. Following infection of HAoECs, mTor

expression is significantly downregulated (N=3, SEM) suggesting that a decrease in anti-inflammatory cytokine signalling pathways (IL-13) would

be observed. 

A significant increase in the exosomal miRNA load of HAoECs is observed following bacterial infection. Resultantly, this possesses the ability to

modulate the immune response and contribute to the excessive and sustained inflammatory environment observed in sepsis.
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The role of the deubiquitinase USP11 in endocrine-driven breast cancer 
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Approximately 80% of breast cancers overexpress the estrogen receptor alpha (ER) and depend on this key transcriptional regulator for growth.

The discovery of novel mechanisms controlling ER function represent major advances in our understanding of breast cancer progression and

potentially offer new therapeutic opportunities. Here, we investigated the role of deubiquitinating enzymes (DUBs) in regulating ER activity in breast

cancer. To identify DUBs involved in ER transcriptional activity, we performed an RNAi loss-of-function screen in ZR-75-1 breast cancer cells using

a library of shRNA vectors targeting all 108 DUB genes. We found that suppression of many DUBs repressed or enhanced the activity of an

estrogen-response-element (ERE) luciferase reporter following estradiol stimulation. Interestingly, suppression of the BRCA-associated DUB,

USP11, downregulated ER transcriptional activity. Validation in ZR-75-1 USP11 knockdown cells revealed a reduction in the expression of ER

target genes and decreased activity at an ERE-luciferase reporter, as determined by qRT-PCR and a dual luciferase reporter assay, respectively.

Furthermore, USP11 expression was upregulated in the estrogen-independent cell line LCC1 when compared to their parental MCF7 cells. RNA-

seq in LCC1 USP11 knockdown cells revealed a downregulation of several ER target genes and many cell cycle-associated genes, indicating a key

role for USP11 in this cell line. Immunohistochemical staining of a breast cancer tissue microarray was also performed. Kaplan-Meier analysis of

the ER+ cohort (n=103) revealed a significant association between high USP11 expression and poor overall (p=0.03) and breast cancer-specific

survival (p=0.041). In silico analysis of publically available breast cancer gene expression datasets further supported this association. These results

suggest a role for USP11 in ER transcriptional activity and identify USP11 as a potential therapeutic target in ER+ breast cancer.
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Uncovering the role of luminal progenitors in endocrine resistant breast cancer
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Luminal breast cancer accounts for 80% of all breast cancer. Endocrine treatment is the gold standard for women with this disease. However,

breast cancer is a heterogeneous disease and current treatment strategies overlook intra-tumour heterogeneity in this subtype. Almost 30% of

patients develop endocrine resistance with disease progression. Accordingly, there is an unmet need to characterize intra-tumour heterogeneity in

these patients to better tailor treatment options. In this study, EpCAM, CD49f, CD24, CD44 and HER2 were used to define heterogeneous

populations in luminal breast cancer by flow cytometry and fluorescence-activated cell sorting. The combination of EpCAM, CD49f and CD24

identified phenotypic differences between endocrine sensitive and endocrine resistant breast cancer. Mature luminal (EpCAM+CD49f-) cells were

most enriched in endocrine sensitive breast cancer. Luminal progenitor (EpCAM+CD49f+CD24+) and basal-like (EpCAM+CD49f+CD24-) cells

were most enriched in endocrine resistant breast cancer. Endocrine resistant luminal progenitors were less differentiated and more stem-cell like

than endocrine resistant mature luminal cells. Interestingly, endocrine resistant mature luminal cells mimicked endocrine sensitive cells in terms of

stem cell activity. Endocrine resistant luminal progenitors were also more migratory and more resistant to anoikis than endocrine resistant mature

luminal cells. This study has identified functionally-relevant populations in endocrine resistant breast cancer which differ in their metastatic potential

in vitro. Future work will involve transcriptional profiling and lineage tracing to elucidate the metastatic properties of these populations in vivo.

Ultimately, an increased understanding of intra-tumour heterogeneity in luminal breast cancer, with a focus on the role of luminal progenitors in

endocrine resistance, will help stratify patients at an increased risk of disease progression.
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What impact does cold air atmospheric plasma have on bacterial biofilms formed on hospital surfaces?
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Background: Healthcare-acquired infections are a growing concern the world over. The microorganisms responsible for these infections are

capable of living on inanimate surfaces and these surfaces become a source of infection. A potentially exciting breakthrough in hospital

decontamination methods has been the recent research into cold atmospheric air plasma systems.

Methods: Confocal microscopy was performed on Staphylococcus and Escherichia coli biofilms to assess the microbial viability after plasma

treatment. Biofilms were grown on various hospital surfaces and the viability of the bacteria post treatment was evaluated using fluorescent

staining.  Scanning electron microscopy of biofilms showed the topology of treated bacterial cells.

Results: The work in this poster demonstrates the effective killing of Staphylococcus and Escherichia coli biofilms on several common hospital

surfaces by cold atmospheric air plasma treatment. A decrease in microbial viability is seen in both Gram positive and Gram negative bacterial

biofilms. Plasma treatment has been shown to be effective at reducing viability of these bacteria on both metal and non-metal surfaces commonly

used in hospitals. The scanning electron microscopy images showed distortion of the bacteria after plasma treatment.

Conclusions: The antimicrobial properties of cold atmospheric air plasma systems make it an attractive new method in hospital decontamination.

The use of these devices could reduce healthcare-acquired infections, particularly through the inactivation of bacterial biofilms on hospital surfaces.
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A qualitative study of the patient journey through the healthcare system and information sources used by parents in Attention-Deficit-
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ADHD is a common childhood disorder, with an average community prevalence of 5% (1). In Ireland, parents experience significant challenges

accessing treatment (2). This study aimed to explore these challenges using qualitative methods to determine the journey through ADHD services

and information required by parents.

Ethical approval was obtained. A secondary analysis of in-depth qualitative interviews with parents of children with ADHD was completed. A

process mapping methodology was used to explore parents’ journey through ADHD services. Inductive thematic analysis was used to identify how

parents accessed and interpreted information about ADHD.

The process mapping exercise revealed that the pathway to diagnosis and treatment was complex, stressful for parents, and highly variable. All

reported that while the care from healthcare professionals was generally good, that there were significant logistical, financial and administrative

issues. All felt that they needed to supplement the information they had received with other sources and actively sought information from an

average of five sources, with child psychiatrists and parents with experience of ADHD being considered the most useful.

ADHD has severe potential future complications if the condition is not recognised and treated promptly (1). Parents in Ireland experience

challenges accessing treatment services, and require more information from healthcare professionals. Urgent consideration needs to be given as to

how access to services can be improved, and how healthcare professionals make information available to parents during diagnosis and treatment.

1. Sayal K, Prasad V, Daley D, Ford T, Coghill D. ADHD in children and young people: prevalence, care pathways, and service provision. The

Lancet Psychiatry. 2017.

2. Hayden JC, Flood M, Gavin B, Maršani VB, McNicholas F. Barriers to medication entitlements after diagnosis of ADHD. The lancet Psychiatry.
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Assessing role of SATB2 and SATB2-AS1 genes in colorectal cancer

Zi Yan Chiah1, Camille Hurley2, Ian Miller3, Annette Byrne3,Sudipto Das2 and Darran O’Connor2

1RCSI Research Summer School. 2Department of Molecular and Cellular Therapeutics, RCSI, Dublin 2. 3Department of Physiology and Medical

Physics, RCSI, Dublin 2.

Introduction : SATB2-AS1 is an antisense transcript to SATB2, the latter is described as a well categorized tumour suppressor gene in colorectal

cancer(CRC). Thus, it is plausible that SATB2-AS1 might play a role in CRC progression.  This study was aimed to examine the expression levels

of SATB2-AS1 both in vitro and in vivo.          

Method : mRNA expression of SATB2 and SATB2-AS1 was assessed in SW620(metastatic) and SW480(benign) CRC cell line and in vivo

orthotopic mice models (same cell line) treated with either FOLFOX alone, combination of FOLFOX and Avastin, Avastin alone or vehicle. RNA was

extracted and used for cDNA synthesis followed by gene specific expression testing using quantitative real-time PCR(qRT-PCR).

Results : Endogenous levels of both SATB2 and SATB2-AS1 were higher in SW480 compared to SW620 cell line. SATB2 was elevated in SW620

combination treated samples, in SW480 FOLFOX alone treated sample and was lowered in SW480 combination treated samples in mice models

relative to vehicle. Moreover, SATB2-AS1 was up-regulated in SW620 Avastin alone treated samples and in SW480 combination treated samples

in derived mouse model relative to the vehicle. We also examined the potential silencing of the SW620 genes due to DNA methylation(5’-aza-2’-

deoxycytidine treatment) compared to SW480. No significant alteration was found but both genes were significantly elevated relative to vehicle. 

Discussion : Elevated SATB2 and SATB2-AS1 levels suggest a plausible protective role of both genes in CRC. In addition, we demonstrate that

both SATB2 and SATB2-AS1 appear to be co-regulated by DNA methylation. Future studies will allow us to ascertain the precise role of this anti-

sense transcript in CRC. 

I am thankful for the ethical committee’s approval for this experiment on mice and also for the funding by RCSI Research Summer School
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Impact of Universal Newborn Hearing Screening (UNHS) on Cochlear Implanted Children in Ireland
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Introduction: Cochlear Implantation (CI) is an established treatment for severe to profound hearing loss (HL). In April 2011, the Health Service

Executive (HSE) implemented the Universal Newborn Hearing Screening (UNHS) in Ireland. This research aimed to evaluate the CI clinical

pathway for UNHS referrals. The second aim was to compare functional outcomes between implanted children referred via UNHS and those

referred Pre-UNHS.

Methods: The first study was a retrospective review of implanted children referred to the NCIP via UNHS from November 2011 to December 2016.

Implanted children were categorised into two groups based on their general health- no additional needs (n=49) and complex needs (n=19).

Average times were calculated between the main milestones in the CI clinical pathway.

In the second study, functional outcomes, which had been assessed using Categories of Auditory Performance (CAP) and Speech Intelligibility

Rating (SIR) were compared between implanted children with no additional needs referred via UNHS and those referred Pre-UNHS under the age

of four, from January 2005 to June 2011 (n=90). Factors investigated were ages at referral and implantation.

Results: Mean time taken in the CI clinical pathway for UNHS children with no additional needs was 34% shorter than that for complex children.

Their primary delay was in having pre-implant imaging while the latter faced challenges in obtaining pre-operative clearance.

Results of the second study showed that implanted children with no additional needs referred via UNHS were both referred and implanted at a

younger age than those referred Pre-UNHS. They also achieved better CAP and SIR scores 2 years post-implant onwards.

Conclusion: UNHS in Ireland is an important platform for earlier detection of congenital HL as there is a sensitive period for sensory auditory

development. This results in earlier intervention, which has a major positive impact on functional outcomes in children.
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Investigating protease activated receptor 1 (PAR-1) in platelet activation in alpha-1 antitrypsin deficiency (AATD)
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Alpha-1antitrypsin (AAT) deficiency is a heritable genetic disorder associated with early-onset emphysema due to unsuppressed neutrophil-derived

proteases. Platelets play an essential role in enhanced trafficking and migration of neutrophils. Understanding the mechanism of platelet activation

in AATD is useful in understanding the benefits of AAT augmentation therapy. The aim of this study was to investigate circulating platelet activation

by protease-activated receptor 1 (PAR-1) cleavage in individuals with severe AAT deficiency compared to healthy subjects.

Ethical approval was obtained from Beaumont Hospital institutional review board. Whole cell platelet lysates were prepared from AATD individuals

homozygous for the Z allele (ZZ-AATD, n=15) and healthy individuals (MM, n=15), for subsequent Sodium dodecyl sulfate polyacrylamide gel

electrophoresis (SDS-PAGE) and western blot analysis. Platelets isolated from MM individuals were utilised to evaluate the effect of neutrophil

elastase (NE) and the circulating inflammatory milieu in ZZ-AATD on PAR-1 cleavage. Statistical significance was determined by ANOVA or

student t-test.

Our results demonstrate for the first time that there is increased PAR-1 cleavage in ZZ versus MM platelet whole cell lysates (p=0.008). AAT was

also found to be significantly lower in ZZ platelets (p=0.02). We found that NE at our tested concentrations did not significantly cleave PAR-1 in MM

platelets (p=ns). However, after their incubation in ZZ platelet-depleted plasma, we found increased PAR-1 cleavage and decreased AAT in MM

platelet whole cell lysates.

These findings suggest platelet activation is through the cleavage of PAR-1 due to the circulating inflammatory milieu in ZZ-AATD patients. AAT

augmentation therapy would provide a homeostatic mechanism to maintain platelets in a resting quiescent state.
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Investigating the Role of Carbonic Anhydrase 1 in Post Traumatic Stress Disorder.
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Carbonic anhydrase is an enzyme involved in the body’s pH regulation.1 Some of its isoforms play a role in spatial memory and learning in the

hippocampus.1  A previous, unpublished proteomic investigation by this team showed downregulation of carbonic anhydrase 1 and 2 in rats

following stress. There was also downregulation of carbonic anhydrase 1 in human plasma of soliders who developed post-traumatic stress

disorder (PTSD) after war compared to those who were resilient to PTSD after war. The aim of my study was to validate the PTSD findings using a

different method (Western blotting) and for the first time, include healthy controls who were not sent to war.

The human plasma samples came from Dutch military soldiers that were part of a previous study.2 Six samples from each of the three comparison

groups were used in this study: 1) susceptible to PTSD 2) resilient to PTSD and 3) healthy controls. Western Blotting was performed using an anti-

carbonic anhydrase 1 antibody and student t-tests were performed. Ethical approval was obtained.

Upregulation of carbonic anhydrase 1 was seen in the susceptible group relative to the resilient group (t-test = 0.71). There was also upregulation

in the combined resilient and susceptible groups compared to the healthy controls (t-test = 0.33).

Unlike the proteomics work, the results of the experiments presented here did not reach significance. While previously, controls were used in the

animal model but not the PTSD study, human control samples were included here thus adding a different level to these findings. However, the role,

if any, of carbonic anhydrase 1 in PTSD remains unknown and further investigations are warranted.

References:

1. Sun MK, Alkon DL. Trends Pharmacol Sci. 2002; 23 (2): 83-89

2. Eekhout I et al. Lancet Psychiatry. 2016; 3(1): 58-64
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The qualitative evaluation of an interprofessional education day aimed at improving adherence in patients with Chronic Respiratory
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Chronic respiratory diseases (CRDs) have high prevalence rates globally. Adherence to prescribed therapy (pharmacological and non-

pharmacological) is a precondition to successful management, supported by the multidisciplinary team.   The aim of this project was to qualitatively

evaluate an interprofessional education (IPE) study day that was provided for pharmacists and physiotherapists to improve adherence in patients

with CRDs.  A mixed-methods design, involving a questionnaire and follow-up semi-structured telephone interviews, was employed for evaluation

and research. Ethical approval was granted by the RCSI Research and Ethics Committee. The primary aim of this qualitative piece was to

determine, at four months follow-up, if participants effected and sustained changes in their practice, based on their learning experiences from the

education day. A total of 13 interviews were conducted with pharmacists and physiotherapists working in different sectors, and data saturation was

achieved. The interviews were transcribed verbatim and analysed thematically. The IPE study day had a very positive impact.  A major theme to

emerge was making a change in practice towards more collaborative care. Changes included pharmacists looking at physiotherapy notes and

physiotherapists checking adherence along with inhaler technique. Participants reported enhanced appreciation of roles and a desire to attend

more IPE events with additional members of the multidisciplinary team. The results of this project will inform best practice in the design of IPE study

days for pharmacists and physiotherapists to improve interprofessional collaboration.
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Change and Variation in Prescribing in General Practices in England Following a Safety Warning about Mirabegron
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Background: Due to limitations in the pre-marketing phases of testing, risks of serious adverse effects are unknown for about 10% of drugs until

after they are released. Direct Healthcare Profession Communications (DHPCs) are sent to healthcare providers when these effects are discovered

via post-marketing pharmacovigilance. Mirabegron, a beta-3 agonist approved for treatment of overactive bladder, is contraindicated in severe

uncontrolled hypertension with serious risk of cerebrovascular and cardiovascular events by the EMA and was subject to a DHPC in September

2015. This study evaluates the impact of a DHPC on Mirabegron prescription rates.

Method: This interrupted-time series study includes GP practices for England and uses routine data on practice-level prescribing and

characteristics. Multilevel segmented regression was used to determine changes in prescriptions after the safety warning among general

practitioners (GP), quantify response variation, and uncover practice characteristics that predict prescription habit changes. Random effects will be

implemented to allow regression parameters to vary across practices

Results: Among 7,408 included practices, there was an upward trend of mirabegron prescribing and an average of 317 units prescribed per month

in September 2015. The upward trend continued post-DHPC, but was 9% less steep than pre-DHPC (p<0.001). Above average Mirabegron

prescribing in September 2015 was associated with practices having more female patients, more older patients, more GPs, a higher proportion of

male GPs and having no GP registrar.

Conclusions: Preliminary results indicate that there are correlations between characteristics of a GP practice and their prescription rates of

Mirabegron and response to the DHPC. Deeper knowledge of how general practitioners adhere to safety communications, variation in reponse, and

what characteristics they have that could be used to target more effective interventions to improve prescribing safety.
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The Irish Travellers are an isolated population with a distinct genetic structure. Isolated populations can have radically altered allele frequencies

compared to larger, cosmopolitan populations of similar ancestry. Mendelian disorders can therefore occur at different frequencies in isolated

populations such as the Irish Travellers. For example, Cystic Fibrosis and Hereditary Haemochromatosis are known to be common disorders in the

settled population but are rarely observed in the Traveller Community(1). The aim of this study was to compare the carrier frequency for five

autosomal recessive disease variants between the Irish Traveller and the settled Irish populations.

We set out to investigate the frequency of a known disease variant for each of Galactosaemia, Hurler’s syndrome, Osteogenesis Imperfecta, Cystic

Fibrosis, and Hereditary Haemochromatosis in a total of 226 members from the settled population (using the Irish DNA Atlas cohort) and 51

members from the Irish Traveller population. The KASP genotyping system was used to obtain genotype frequencies. Out of the 44 individuals

genotyped for Cystic Fibrosis in the Traveller population, we obtained a 2.2% carrier allele frequency. This was lower than the carrier allele

frequency in the settled population (2.5%) for that Cystic Fibrosis allele. For the remaining diseases, our results indicated a higher carrier allele

frequency in the Traveller population, when compared to the Irish settled population. For example, Hurler’s Syndrome had a carrier allele frequency

of 3.2% in the traveller population but a frequency of 0.27% in the settled population.

These results provide insight to differences in disease allele frequencies in Irish populations and a platform for the further study of isolated

populations in Ireland for the frequency of genetic disease allele.

1. Rare metabolic diseases among the Irish Travellers: results from the All Ireland Traveller Health Study census and birth cohort (2007- 2011)
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Analysis of novel cancer immunotherapy compounds discovered for the inhibition of indoleamine 2,3-dioxygenase (IDO) enzyme

activity.
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IDO (indoleamine 2,3-dioxygenase) is an enzyme that initiates tryptophan catabolism in the kynurenine pathway. It is understood that IDO prevents

maternal T cell rejection of the fetus in pregnancy, whereby tryptophan catabolism by cells expressing IDO induces maternal T cell tolerance to

fetal allografts. This data has been applied to the study of immune evasion by cancer cells. Overexpression of IDO has been observed in multiple

tumour groups, including melanoma. Cancer cells can manipulate IDO activity to promote local tolerance and enable immune evasion. Depletion of

tryptophan at the tumour microenvironment results in T cell cycle arrest and the by-products of tryptophan metabolism (quinolinic acid, kynurenic

acid) are toxic to lymphocytes and generate tolerance. The primary research goal was to discover novel inhibitors of IDO. Compounds possessing

IDO inhibition ability were discovered through screening at the university’s compound laboratory. The aim of this study was to analyse these

compounds for their IDO inhibition properties (enzymatic assay) and anti-proliferative effects (MTT assay). Satisfactory inhibition rates were

achieved in 3 compounds studied in enzymatic assay experiments. A431 cell lines (epidermoid carcinoma cells) were cultured in order to test the

cytotoxicity of these compounds on the cell line by MTT assay. MTT (3-[4,5-dimethylthiazol-2-yl] assay is based on the conversion of MTT

tetrazolium salt into formazan crystals by living cells, which represents mitochondrial activity of viable cells. The MTT assay was inconsistent with

the enzymatic assay findings and the IC50 was not achieved in the compounds tested. Viability of the cell culture was suboptimal and possibly

contributed to  inconsistencies in the MTT assay findings. 3 novel IDO inhibitor compounds were identified to have a proven satisfactory inhibition

rate on the metabolism of tryptophan in-vitro, further cell based compound analysis studies remain ongoing.
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Approaches to lower limb progressive resistance strength training in the elderly: what are stakeholders’ views?

Shanice Vallely1, Sinead Coleman2, Niamh Murphy2, Frances Horgan1

1School of Physiotherapy, Royal College of Surgeons in Ireland (RCSI), Dublin 2, Ireland, 2Mercer’s Insitute for Successful Ageing (MISA),

Physiotherapy, St James’s Hospital, James’s Street, Dublin 8, Ireland.

Progressive resistance training (PRT) refers to working against a resistance that is increased as strength improves. PRT has proven to be

beneficial in improving strength in hospitalised older adults (Latham et al., 2001).

    The aim of this study was to explore the stakeholders’ views on the use of progressive resistance training in the frail, older inpatient population.

    Qualitative data based on focus groups targeting physiotherapy staff were used to gather demographic information, details regarding common

treatment interventions, use of resistance training, outcome measures and perceived challenges/barriers to prescribing PRT.

    Eight participants took part in two focus groups. Participants included senior (n= 4), staff grade (n= 3) and a clinical specialist physiotherapists

(n= 1). Focus groups were based on staff working in the rehabilitation unit in St James’s Hospital and Tallaght Hospital. It was found that PRT is not

considered a routine intervention used by physiotherapists in treating older inpatients. A large emphasis is placed on functional rehabilitation with a

lack of awareness of the role of PRT in progressing functional gains. Barriers and challenges to implementing PRT as the primary treatment choice

included a lack of education and training, pressure to reduce length of patient stay and inadequate resources.

   In conclusion, the focus groups identified a lack of progressive resistance training in the treatment of older inpatients. Although physiotherapy

staff are aware of the benefits of PRT, an alternative emphasis is put on functional rehabilitation.

  1. Latham, NK, Stretton, C and Ronald, M (2001) Progressive Resistance Strength Training In Hospitalised Older People: A Preliminary

Investigation. New Zealand Journal of Physiotherapy, 29(2), 41-48.
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Assessing the quality of online information for patients with arteriovenous fistulas

Richard Bresler1, Louis Richter1, Noel Lynch2, Peter Naughton2
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Background: This study evaluated the readability, accessibility, and quality of information regarding arteriovenous fistula for dialysis on the Internet

in the English language.

Methods: Using the Google© search engine, the keywords “Arteriovenous fistula for dialysis” were searched. The top 74 ranking sites were

analyzed. Each landing page was assessed independently by two authors (RB, LR) for readability using the Flesch Reading Ease Score (FRES)

and Gunning Fog Index (GFI). Web site quality was assessed using the DISCERN instrument. The country of origin, organization type and

issuance of Health on the NET ( HoN) Certification was recorded. Statistical analyses were performed using two-sample t test and ANOVA

variance.

Results: The mean GFI score was 9.2 and the mean FRES score was 50.6, indicating readability at a high-school level. The mean DISCERN score

was 48.4, indicating weak quality of websites. Website quality was influenced by the academic/healthcare organization type ( p = .012).

Organization type was not found to impact GFI and FRES scores. Presence of a HoN Certification was not found to impact the quality of

information. The majority of sites originated from the United States (61%).

Conclusion: Our study demonstrates that internet information pertaining to arteriovenous fistula for dialysis is of poor quality necessitating

improvements to readability and overall website quality to improve the patient experience. The presence of a HoN, the current standard in certifying

websites was not found to impact information quality. Further research into how to improve healthcare web information is needed.
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Audit to Assess the compliance of referral criteria to the Intensive Support Team at Oxford Health NHS Foundation Trust from

1st August 2015 – 1st August 2017

Sara Tierney1, Noel Burke2
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The Intensive Support Team at Oxford Health NHS Foundation Trust was set up to support adults with learning disabilities whose needs cannot be

met by the local Community Learning Disability Teams.This specialist team works with service users for a specific period of time in order to prevent

unnecessary admission to hospital.In order to be referred to the IST, the individual must be under the care of one of the Oxfordshire Community

Learning Disability Teams and possess significant and complex needs outside of the capacity of the community teams.Aims:To assess compliance

and appropriateness of referrals to the Intensive Support Team against referral criteria. To identify referrals by profession within each Community

Learning Disability Team. To identify trends in non-compliance or inappropriate referrals. Methodology:The audit was carried out between 1st July

and 1st September 2017. All referrals from 1st August 2015 to 1st August 2017 were identified via reports generated by Rio. The data collected

included:Referral date, Referral from Community learning disability Team or inpatient setting, Reason for referral, Team who referred, Practitioner

who referred, Inappropriate referrals. Executive Summary. The Team received 80 referrals over the period of investigation from 1st August 2015 to

1st August 2017.28% of referrals from psychology,26% of referrals from nursing and 22% from the psychiatry departments within the community

learning disability teams.7 out of the 80 referrals (8.75%)were deemed inappropriate when reviewed by the Intensive support team

manager.Referrals from each community learning disability team remained approximately 33% for each team over the period of

investigation.Summary & Recommendations.This audit has confirmed over 90% compliance with the Intensive support teams referral criteria.This

highlights possible areas of education for inappropriate referrals to save the team and service users time and reduce healthcare costs.
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Balance, Gait and Dizziness in Adult Patients post Cochlear Implant
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During cochlear implantation a flexible electrode array is placed inside the cochlea in the inner ear. This facilitates restoration of hearing and

speech following rehabilitation.Vestibular dysfunction, including dizziness, decreased balance and impaired walking, after cochlear implantation

may occur due to the proximity to the surgical site. The aim of the study was to evaluate the prevalence and severity of dizziness, balance and

walking problems in cochlear implant users. Twenty participants (females=10), with a mean age of 59.3 (SD 15.8) years were assessed. Time post

implantation varied from one month to seventeen years (mean(SD) 3.8(4.6) years). Dix Hallpike was positive in three participants (15%). Fourteen

participants (70%) fell at least once on balance conditions 5 and 6 of the Equitest. FGA scores were minimally below the normal expected ranges

(27.1-28.9) and a number of tests within the FGA indicated impairment. Timed 10 metre walk was 5.8 seconds with a mean FGA score of 25.1. The

subjective dizziness questionnaire (VRBQ) score was a mean of 5.9 and the ABC score 82.1. The results of the study indicate the presence of

vestibular dysfunction in adult cochlear implant users. The high frequency of falls, in 70% of participants, on conditions 5 and 6 of the Equitest, in

addition to an average below normal score, provides strong evidence of balance impairment. Walking speed was normal, indicating some

adaptation to a possible vestibular deficit, however difficulties with complex gait tasks assessed with the FGA again indicated vestibular specific

dysfunction. Dynamic Visual Acuity testing provided further evidence of vestibular defects with the mean score being a loss of 3 LogMAR. A higher

than expected incidence of BPPV was identified at 15% of participants. It is possible that some individuals had balance dysfunction pre-

implantation. Findings suggest an unmet need for vestibular assessment and access to rehabilitation for this patient group. 
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Can Criteria Associated with Centrally Mediated Pain Independently Predict Outcomes of Lumbar Epidural and Facet Joint Injections in

Adults with Persistent Low Back Pain? A Prospective, Cohort Study

Fiona Callan1, Niall Halliday2 and Louise Keating1
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The aims of this cohort study were:

1.     To establish the impact that characteristics (e.g. widespread pain, decreased function and low mood) associated with centrally mediated pain

have on pain and function in patients undergoing spinal injection therapies or radiofrequency denervation/rhizotomy.

2.     To investigate if there is a correlation between characteristics of centrally mediated pain and post-procedure pain scores.

Patients undergoing injection in Beaumont Hospital were recruited. The Brief Pain Inventory (BPI), Michigan Body Map, Oswestry Disability Index

2.0 (ODI), International Physical Activity Questionnaire and Hospital Anxiety and Depression Scale were assessed at baseline and BPI, ODI and

work status were repeated via phone follow-up at 2 and 6 weeks. Pressure Pain Threshold was also measured at baseline using a pressure

algometer (Wagner Ltd, USA) as a physical measure of mechanosensitivity. Ethical approval for this study was granted by the Ethics (Medical

Research) Committee of Beaumont Hospital.

Twenty eight (82% female) of the anticipated 50 patients were recruited during 8 weeks, with a mean age of 53 yrs (SD 10.9). Mean ODI score was

severe at baseline (53) and did not change significantly at 2 47.9) or 6 weeks (48.8). Changes in mean pain severity were also not clinically

meaningful. Full results will be described.

This study is currently underpowered to proceed with planned regression analysis in order the primary research question. What is of interest in

consideration of the data collected to date is that participants demonstrated moderate levels of pain and severe disability at baseline that did not

significantly change at follow up. Spinal injections would be expected to show clinical effect within 6 weeks.  Further patient recruitment is planned

over the next 12 months in to proceed with planned analysis.
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Characterisation of the quality of Penicillin V Tablets from Double Blind Capsules
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Blinding in clinical trials is often the corner-stone for the robustness of clinical Trials. Attaining a robust level of blinding isn’t always easy and

placebos are often used as a blinding tool. However specially manufactured placebos can be expensive and time consuming (1). An alternative

way of blinding is overencapsulation a method of concealing a dosage form (e.g. tablet) in a capsule shell, this eliminates the need to outsource a

matching placebo. Specially designed capsules have recently been available, such as DBcaps® which are tamper proof and larger in size to

facilitate over-encapsulation. (2).  An integral part of overencapsulation is the addition of overfillers to prevent rattling of concealed product.

The main objective of this study was to evaluate the effect of various pharmaceutical excipients as possible overfillers on the disintegration and

dissolution time of overencapsulated Pennicillin V tablets. 

DBcaps® were filled with 3 fillers of varying hydrophilicity with and without penicillin V tablets. Capsules were analysed for uniformity of weight,

disintegration and dissolution time. Weight variation of all DBcaps® were low and were with BP standard. Disintegration time of DBCaps met BP

requirements, however varied with the hydrophilicity of the filler, with lactose, the most hydrophilic filler showing the fastest disintegration time of 5

minutes.

Dissolution of overencapsulated Pennicillin V capsules was slower initially than for unencapsulated tablets. However the total % drug dissolved at

45 minutes were similar and met the BP.  The results show that overencapsulation of penicillin V tablets in DBcaps did not affect drug dissolution

and overencapsulation in Dbcaps® is not expected to influence its bioavailability

Ref:

1 Christensen M, The unobtainable placebo: control of independent clinical research by industry? 

2 Esseku F. The effect of overencapsulation on disintegration and dissolution
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Characterization of patients with low glucometer readings attending the emergency department of a level 3 hospital.
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Sreenan 3.
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This study was performed to investigate prevalance, potential causes and to monitor the course of patients with hypoglycemia attending our

Emergency Department (ED). Quantitive and qualitative retrospective analyses of electronic records, lab results and scanned ED cards of patients

presenting with hypoglycemia (defined as finger stick glucose < 4.0mmol/L) over a 12-month period were carried out. Patients with a glucometer

reading under 5.0 mmol/L were also investigated to capture possible lab-confirmed hypoglycaemia. Analysis of 38,552 attendances revealed that

only 109 (0.3%) patients were identified at triage as being hypoglycemic. Of these, 75 (68%) had a lab glucose performed and 33 (44%) had a lab

glucose less than 4.0 mmol/L, 12 (38%) of whom have diabetes. The main presenting complaint was feeling generally unwell (27%), whilst the

major causative agent was excess alcohol intake (38%). Two patients with diabetes (1.8%) had been involved in a motor vehicle accident. Over a

third, (43.12%) of patients (mean glucose 3.5 mmol/L) did not have a documented plan regarding hypoglycemia management. Half of patients were

admitted to hospital and mortality was 1%. In conclusion, when compared to previous data, attendances with hypoglycemia episodes at Connolly

hospital were less common in people with diabetes and had lower mortality rates than other studies. Lab glucose was not performed on all patients

to confirm hypoglycemia and in those in whom it was only 44% were confirmed to have a low glucose. Surprisingly, anti-diabetic drugs were not the

commonest cause of hypoglycemia.
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Characterization of the interaction of Nanoparticles with Human Platelets using confocal imaging and flow cytometry.
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Nanoparticles(NPs) are colloidal particles at nanometer size range less than 1000nm.Pegylated Poly-d,l-lactide-co-glycolide(PLGA-PEG) is a

biodegradable,biocompatible polymer used to prepare NP carriers of therapeutic agents and were previously shown not to promote or inhibit

platelet aggregation1.The aim of this study was to examine the interaction between human platelets and PLGA-PEG NPs,over time, prior to and

after activation with ADP.

Fluorescently labeled PLGA-PEG NPs were prepared using solvent dispersion method1,characterised for size and zetapotential(ZP) using Malvern

Zetasizer and for morphology by SEM.Whole blood was obtained from healthy volunteers and platelet rich plasma(PRP) was prepared by

centrifugation of anticoagulated whole blood.NPs were incubated with PRP for defined time intervals over 60min before and after activation with

AdenosineDiphosphate(ADP).At each timepoint samples were analysed by flow cytometry.For confocal imaging,samples were fixed with

1%formalin and labelled with Phalloidin-TRITC.

NPs had an average particle size of 621nm,with a ZP of -22MV and showed a smooth,spherical morphology.Flow cytometry showed a shift in

fluorescence of platelets over time, with fluorescence intensity increasing with incubation time to a maximum.After addition of ADP,fluorescence

intensity remained constant.This indicates an interaction/association of NPs with PRP,which was not affected on addition of ADP.

Interestingly confocal imaging showed NPs were internalised within the platelets with no change in platelet shape.Addition of ADP,resulted in

platelet activation,with NPs remaining within the platelets.These results confirm that PLGA-PEG NPs examined are taken up by platelets but did not

interfere with platelet activation.The results of this study are promising and indicate the potential of platelets to act as carriers of NPs for sustained

drug delivery and targeted applications. Ref.1.RamtoolaZ.et al.,2011.J.Pharm.Pharmacol.,63(1),pp.26–32
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Clinical prediction rules to aid treatment selection in musculoskeletal conditions: A systematic review
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Background: Clinical prediction rules (CPRs) assist clinicians in making a diagnosis, prognosis or matching patients to optimal intervention based

on a set of predictor variables that have been documented from a patient’s history, physical examination and available diagnostic tests. Within the

field of musculoskeletal physiotherapy, a number of CPRs have been derived to target the most effective interventions for a given condition. The

aim of this systematic review is to identify CPRs that serve to optimise treatment selection in the area of musculoskeletal physiotherapy practice.

Methods: A systematic literature search was conducted up to June 2017 and included PubMed, EBSCO and EMBASE. Citation tracking and hand

searching of relevant journals were used as supplemental search strategies. CPRs at any stage of their development (derivation, validation or

impact analysis), consisting of >1 criterion, that were based on treatment selection for musculoskeletal conditions were included. CPRs were

assessed for methodological quality using the McGinn criteria (2000).

Results The literature search yielded 1347 articles after duplicates were removed. A total of 108 articles were retrieved and screened, of which 19

were included in the final review. Seven studies were at the derivation stage of development. Twelve studies underwent validation. In terms of the

clinical domains, 9 CPRs focused on low back pain,  5 focused on neck pain and 5 on patellofemoral pain. The methodological quality of the

studies varied, particularly with respect to study design and blinding of the assessors to the presence of the criteria contained in the CPRs.

Conclusions: This review demonstrates that a number of CPRs have been derived for use in musculoskeletal practice in three clinical conditions,

with all of the derivations studies undergoing at least one validation.
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CLOT OR NOT? A RETROSPECTIVE STUDY OF THE POTENTIAL USE OF THE PULMONARY EMBOLISM RULE OUT CRITERIA IN AN

IRISH ADULT EMERGENCY DEPARTMENT.
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   Unnecessary CT-Pulmonary Angiography (CT-PA) for query pulmonary embolism (PE) in the ED is a waste of hospital resources and exposes

patients to unnecessary radiation. The Pulmonary Embolism Rule-out Criteria ( PERC(-) are eight  objective criteria used to rule out a PE in low risk

patients and are: age < 50 years, pulse < 100 beats min, SaO2  95%, no haemoptysis, no oestrogen use, no surgery/trauma requiring

hospitalization within 4 weeks, no prior Deep Vein Thrombosis (DVT) / PE, no unilateral leg swelling. We wanted to assess the potential impact of

applying the PERC rule as per the American College of physicians’ guidelines (ACP) in an Irish Adult Emergency Department. We retrospectively

recorded data from the ED for 13 months on all patients who underwent CT-PA to determine the specificity and sensitivity of the PERC rule in such

a setting. This established the numbers that might have avoided undergoing CT-PAs if the PERC score had been applied and also determined if

there were any patients with a proven PE who would have been missed by application of the PERC Rule. Of the 529 patients enrolled and who

underwent CT-PA, 12% were positive. 116 of the patients were suspected of having a lower respiratory tract infection, of which, 10 were PE

positive. The PERC had a sensitivity of 100%, i.e. no patient who subsequently had a proven PE would not have undergone CT-PA had the PERC

rule been applied, but a specificity of only 14%. By applying the ACP PERC rule, CT-PAs could have been reduced by 7%, or 37 CT-PAs could

have been avoided. By applying the PERC rule as per the ACP guidelines in an Irish Adult ED, we could reduce the number of CT-PAs being

performed.
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Breast cancer is the most prevalent cancer among women worldwide, with 1.7 million women diagnosed in 2012. In Ireland, there is little

information on the extent of co-morbidities and co-medications in breast cancer survivors.

This study aims to examine: (1) the prevalence of co-morbidities compared with a general Irish female population, The Irish Longitudinal Study on

Ageing (TILDA), (2) the prevalence of co-medications and (3) co-medications as a proxy for disease in an Irish national breast cancer cohort.

There were n=974 women (mean age 56.1 years, standard deviation 12.9 years) diagnosed with breast cancer consenting to a self-completed

questionnaire (July 2014 - Aug 2017), recruited from five hospitals.

The most prevalent co-morbidity in breast cancer survivors was hypertension (27.1%, total n=844), followed by arthritis/rheumatism (13.9%, total

n=828), and asthma/COPD (9.1%, total n=831). Prevalence of co-morbidities in this cohort was significantly lower compared to a general female

population (TILDA) of the same age.

The majority of breast cancer survivors were taking 0-4 co-medications (77.3% (n=752)). The remainder (22.7%, n=222) had polypharmacy (5+ co-

medications). The most prevalent co-medication was drugs associated with the alimentary tract (e.g. proton pump inhibitors, 38.2%, n=372),

followed by drugs associated with the nervous system (e.g. antidepressants, 32.8%, n=319), and cardiovascular drugs (27.9%, n=272).

The significantly lower prevalence of reported co-morbidities in this breast cancer cohort compared to a general population is of interest. The lack of

agreement between selected co-morbidities and co-medications is likely due to under-reporting of co-morbidity in breast cancer survivors.
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Determining the most effective exercise for gluteal muscle activation in children with Cerebral Palsy using surface electromyography
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A Trendelenburg gait pattern, frequently seen in ambulatory children with Cerebral Palsy (CP), is predominantly attributed to pelvic instability due to

weak hip abductor muscles, Gluteus medius and maximus (1). The aim of this study was to find the most effective gluteal muscle strengthening

exercise for gluteal muscle activation in children with CP.

Approval was granted by the Research Ethics Committees of the Central Remedial Clinic and Royal College of Surgeons Ireland. This was a cross-

sectional study using a convenience sample of 11 children with CP who were attending the CRC at time of the study. 10 data sets were analysed.

Surface EMG from Gluteus medius and Gluteus maximus on the affected limb or more involved limb was recorded as participants completed 6

commonly prescribed exercises. EMG data were processed in Matlab.

The primary outcome measure for each exercise was the peak EMG amplitude of the gluteus maximus and medius, expressed as a percentage of

mean activation during a normalisation task. The single leg bridge was the most effective exercise for activation of both Gluteus maximus and

medius, followed by the step up exercise. The differences between the six exercises in achieving muscle activation were statistically significant

when analysed using Friedman’s rank test (GMax p=0.0001, GMed p=0.0023).

This study showed clear differences in activation across 6 commonly prescribed exercises. The step up and the single leg bridge exercises impose

the challenge of maintaining pelvic stability during single leg stance, which may explain their effectiveness. These results provide guidance for

exercise prescription for gluteal strengthening in CP and will inform future research studies on the effectiveness of strengthening. The Research

Summer School, Royal College of Surgeons Ireland, funded this study.

Reference

1. Krautwurst BK, Wolf SI, Heitzmann DW, Gantz S, Braatz F, Dreher T. Research in developmental disabilities. 2013;34(4):1198-203.
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Studies have shown that injection of Stromal Derived Factor-1 (SDF-1) can promote recruitment of stem cells to the ischemic myocardium resulting

in angiogenesis (1). However as SDF-1 is rapidly denatured in vivo there is a need to develop a delivery system that will control its release to the

ischaemic myocardium. In this study linear and star-shaped polyglutamic acid (PGA) polypeptide carriers (Lin-PGA and Star-PGA respectively)

were investigated for electrostatic complexation of SDF-1 with a view to producing a sustained release nanosystem. Dynamic light scattering and

Nanotracking analysis were used to determine particle size. A release study was conducted to assess if sustained SDF-1 release was possible.

Biocompatibility of the formed particles was measured via Live/ Dead and MTS assays. Bioactivity of the nanosystems was investigated using a

Matrigel® assay to assess tubule formation. Linear and star-shaped PGA formed particles in the nano size range when complexed with SDF-1 with

no significant difference in size between the two materials. Less than 2% of the SDF-1 was released over 7 days, but a sustained release profile

was observed. Unlike their linear counterparts, Star-PGA:SDF-1 nanoparticles showed no significant toxicity at ratios of 30:1 and 50:1. The

Matrigel® assay performed showed a significant increase in tubule formation with the 50:1 Lin-PGA:SDF-1 formulation, thus demonstrating a

potential to cause angiogenesis. The 50:1 Star-PGA:SDF-1 formulation produced greater tubule formation than the cells alone group. In conclusion

a biocompatible, sustained release nanoparticle system of PGA:SDF-1 was developed which can enhance tubule formation. Future work will focus

on the incorporation of these nanoparticles into a hydrogel for delivery to ischaemic myocardium.

(1) Abbott DJ and Huang Y et al. Circulation. 2004; 110, pp. 3300-3305
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Diabetes type I and Middle Ear Pathology

Ahmed Alaradi1, Ahmed Alekri1, Ammar Kheyam1, Ali Alaysreen1, Susan Amin1, Ebrahim Rajab1, Hasan Hameed2, Omar Ali2, Khaled Nazzal2,

Abdullah Altamimi2, and Amer Al- Ansari2.

1Medical College  RCSI, Bahrain, School of medicine and biomedical sciences, Bahrain. 2School of Medicine, Arabian Gulf University, Bahrain.

 Diabetes mellitus is a heterogeneous metabolic disorder characterized by hyperglycaemia. Some degree of hearing impairment affects over two-

thirds of diabetic adults. A lot of research connecting diabetes with inner ear hearing loss has been documented, however the connection with

conductive hearing loss is rare. (1).    In the present study we aimed to examine whether streptozotocin-induced diabetic rats, a model of type 1

diabetes display a decreased auditory function.    Diabetes mellitus (Type I) was induced by a cumulative i.v. injection of STZ dissolved in citrate

buffer, at a dose of 110 mg/kg bodyweight. Diabetes was confirmed by measuring blood glucose levels 5 days after STZ injection. All STZ-injected

animals had blood glucose levels higher than 15 mM (2). Tympanometry, an examination used to test middle ear function, was performed at 90

days.  Control rats (n=20) exhibited type A tympanograms with a highly functional middle ear system. Compliance was between 0.3 and 0.5 ml. 

Diabetic rats (n=8) mostly exhibited type AS tympanograms with a less compliant middle ear system. Compliance values were mostly below 0.3 ml.

AGU and RCSI provided funding and ethical approval for this project.

1.Tuz M, et al. Laryngol Otol, 2006, 120(7):E22.

2.Xiao DJ, et al. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi, 2006, 41(12):924-7.
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Do features of Central Sensitisation exist in Greater Trochanter Pain Syndrome (GTPS)? a case control study.

Chie Jong1, Mary McCallan2 and Helen P French1

1School of Physiotherapy, RCSI, Dublin. 2Physiotherapy Department, Connolly Hospital 

Introduction/Aims: Greater trochanteric pain syndrome (GTPS) refers to pain in and around the lateral hip, associated with tendinopathic changes

in Gluteal muscles. Central nervous system sensitization has been identified in other tendinopathies, which may explain the chronic pain often

associated with tendinopathy. No studies have examined if central sensitization (CS) is a feature of GTPS. This cross-sectional case-control study

aimed to determine if features of CS exist in GTPS

Methods: Patients with unilateral GTPS were recruited from Connolly hospital, Dublin. Age and gender-matched symptom-free controls were

recruited from RCSI. The following CS measures were used: self-report Central Sensitisation Inventory (CSI) and pain pressure thresholds (PPTs)

at local and remote sites in upper and lower limbs using pressure algometry. Other outcomes included the VISA-G (GTPS-specific disability), pain

severity (NPRS) and hip abductor and adductor strength. Differences between cases and controls and CS/Non-CS cases were analysed using

Mann-Whitney U tests.

Results 18 cases (83% female) were matched to 18 controls (83% female). Eight (44.4%) of the GTPS group had CS (CSI cut-off>40). Cases and

controls differed significantly in PPT, CSI and strength measures in both affected and non-affected sides. Comparisons (CS vs non-CS in GTPS

group) showed significant differences only in greater trochanter PPTs. There were no significant differences in BMI, VISA-G. PPT of UL or LL

remote sites or Hip Abductor and Adductor strength between CS and non-CS patients.

Conclusion There is preliminary evidence of CS in some people with unilateral GTPS. PPTs at local and remote sites were higher bilaterally in

those with GTPS compared to controls. Strength deficits occurred bilaterally in hip muscles. CS was not related to age, BMI, strength or disability.

Results require future validation and should consider other factors such as psychosocial influences.
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Effect of over-encapsulation on disintegration and dissolution of finished drug products
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Over-encapsulation is a technique used to conceal the identity of the active pharmaceutical ingredient (API) in tablets and enables blinding in

randomised controlled clinical trials. It involves the insertion of a tablet in an opaque capsule with an excipient backfill to prevent tablet rattling. For

an over-encapsulated tablet (OET) to be approved for use in trials, regulatory authorities require evidence that over-encapsulation does not distort

API release profiles compared to non-encapsulated tablets. The effect of over-encapsulation on drug release was tested with two licensed tablets

of the following APIs: penicillin V and gemfibrozil (representing Class I and Class II of the biopharmaceutics classification system). Each unmodified

API-containing tablet was compared to three over-encapsulated formulations prepared using three separate backfill excipients: colloidal silica,

lactose monohydrate, and microcrystalline cellulose. Overall, all 6 over-encapsulated formulations met disintegration and dissolution acceptance

criteria when the test was performed in dissolution apparatus II. Dissolution of OETs was dependent on choice of apparatus as only 1/6

formulations met the specification using the basket compared to 6/6 using the paddle apparatus. While significant differences in drug release were

observed at early time points (T5-T15 min), release profiles were similar thereafter. There was no correlation between aqueous solubility on the

disintegration and dissolution of OET. There was some evidence to suggest the type/quantity of the excipient can delay release at early time-points.

These findings suggest over-encapsulation is unlikely to impact release for immediate-release tablets, though it may cause a short delay in release

that could be important for medicines where the onset time is clinically relevant.
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Exploring The Prevalence of Rare F and Null SERPINA1 Mutations In Alpha-1 Antitrypsin Deficiency

Kim C Kok, Tomás P Carroll and Noel G McElvaney

Department of Medicine, RCSI Education and Research Center, Beaumont Hospital.

Background: Alpha-1 antitrypsin (AAT) is a serine protease inhibitor which mainly inhibit neutrophil elastase. AAT deficiency (AATD) is a genetic

condition often manifesting as emphysema and cirrhosis. AATD is an autosomal co-dominant disorder caused by mutations in SERPINA1 gene.

Rare mutations such as null (Q0) or F variants are often undiagnosed or misdiagnosed. Unlike other AAT variants which are quantitatively deficient,

serum AAT level of F variant individuals are normal despite possessing qualitatively deficient AAT protein. Meanwhile in Q0 mutations, AAT is

completely absent in plasma.

Methods: We have screened a total of 18,000 individuals via phenotyping and identified 300 ZZ and 64 heterozygous F individuals. Plasma

samples were obtained from the Z and F patients and DNA extractions were performed. The purity and quantity of the extracted DNAs were then

assessed followed by genotyping for Z and F mutations. Existing probes and primers were used in Z genotyping whereas newly developed primers

and probes were used in F genotyping. The samples with suspected null or rare mutation were then further studied by DNA sequencing.

Results: To date, a total of 14 null cases comprising 5 different null mutations have been identified, namely Nullcork, Nulldublin, Nullbolton,

Nullporto and Nullamersfoort. In addition, a novel null mutation was revealed in an individual previously thought ZZ. The precise location of this null

remains to be identified and will be the subject of further sequencing analysis. We also confirmed 64 cases of heterozyous F via phenotyping and

genotyping.

Conclusions: We have discovered and studied 6 ultra rare null mutations and understand the clinical significance of different groups of mutations.

We have also verified the practicality and reliability of the newly developed primers and probes for F genotyping. 
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Expression profiling of the cytoplasmic polyadenylation protein family, specifically

CPEB1 in epilepsy
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Epileptogenesis occurs when neuronal networks in the brain modify leading to generation of spontaneous, chronic seizures1. In this lab, the

expression of CPEB1 was studied in mice exposed to kainic acid (KA) to deduce if their expression varies during epileptogenesis and where they

are expressed.

CPEB are RNA binding protein that binds to a sequence in dormant mRNA which have short polyA tails that prevent translation. When bound to

CPEB, these polyA tails elongate, enabling translation. Therefore, CPEB, through polyadenylation can activate/suppress translation in these

mRNA2. By determining varying levels of CPEB1 in the brains of epileptic mice, we can postulate CPEB1’s role in epilepsy.

In this lab, KA is injected in the amygdala of mice to induce status epilepticus. Mice were left as a controlled or given KA, observed, killed and the

brains were taken for immunohistochemistry(IHC) or Western Blots(WB). WB measure levels of specific proteins. IHC stains objects (here neurons

and CPEB1) to for images. Images are merged to see colocalization (overlapping between stains suggesting they are in the same area). 

From the WB performed on the Cortex, CPEB1 levels rose from the Controlled to the 8 hr KA and remained elevated until 72 hr. The WB done on

the Contralateral Hippocampi showed a drop among the Controlled, the 1hr KA and 4 hr KA, followed by a rise in the 8 hr KA and another drop in

the 24 hr KA. Immunostaining showed colocalization between neurons and CPEB1 indicating that CPEB1 is expressed in neurons in hippocampi of

epileptic mice.

Ref1.Waddington J. Antiepileptic Drugs Neuroscience. Lecture presented at; Sep 2016; RCSI, Ireland.2. Richter J. CPEB:a life in translation.

Trends in Biochemical Sciences. 2007;32(6):279-285.
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Healthy user bias: Vitamin D use among a breast cancer cohort.
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Vitamin D has many beneficial effects on health1 but studies have shown no correlation between vitamin D intake and breast cancer risk2. This

study investigates the ‘healthy user bias’ to determine whether patients who use preventive therapies (vitamin D supplements) engage in other

healthy behaviors and are generally healthier than those not on supplements.  

The BREAST-PREDICT prospective cohort study collected questionnaire data from breast cancer patients in 5 hospitals across Ireland. At

baseline, n=957 women provided consent to participate in the study. The data was analysed with SPSS using chi square tests and logistics

regression analyses.

Older patients (65+ years) and those aged 50-64 years were statistically significantly more likely to use vitamin D supplements (P<.01) than those

<50 years (OR=2.55 (95% CI 1.43,4.57) for 50-64 years, OR = 3.83 (95% CI 2.11, 6.94) for 65+). Overweight and obese individuals were less likely

to take vitamin D (OR=0.67 (95% CI 0.4, 1.1) for overweight vs normal and OR=0.69 (95% CI 0.4, 1.2) for obese vs normal).

Those with a normal BMI were more likely to use vitamin D supplements, showing a healthy user effect perhaps associated with healthy diet and

regular exercise. Those taking vitamin D were using a higher number of medications, which may suggest that they are more adherent to their

medications, but this could be confounded by age. Overall, those women with breast cancer considered a ‘healthy user’ were older, of normal

weight, took many medications and were perhaps aware of the benefits of vitamin D use. 

References

1.     Bouillon R et al. Vitamin D and human health: lessons from vitamin D receptor null mice. Endocr Rev. 2008; 29(6):726. Epub 2008 Aug 11

2.     Chlebowski R et al. Calcium Plus Vitamin D Supplementation and the Risk of Breast Cancer. Journal of the National Cancer Institute. 2008;

100(22): 1581-1591
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Introduction: Like most Irish hospitals, the Rotunda Hospital has used a paper based system for all patient records, prescriptions and medication

orders. In 2017 a full electronic health record (EHR) was introduced. Before introduction, a study was conducted to quantify the time spent by

doctors and nurses on routine processes. This data will be valuable when assessing the impact EHR has on workflows and patient care. Phase 1

data will be compared to Phase 2 (post-introduction) data at a later point in 2018.

Objective: To quantify the time doctors and nurses spend on direct patient care, medication-related tasks, documentation and interactions before

EHR introduction to allow comparison to Phase 2 data.

Methods: Doctors and nurses were recruited on a voluntary basis on four neonatal wards of the Rotunda Hospital to carry out a time and motion

study. Observations lasted approximately 1 hour. Time spent on tasks and interactions was measured on an electronic recording chart. 

Results: 32 participants were recruited and observed for 84.75h in total.

Overall breakdown: Doctors spent 22.28% of their combined observed time on direct care, 14.85% on professional interactions, 6.69% on

medication related tasks, 1.44% on reviewing notes/kardexes and 21.36% on documentation. Nurses spent 46.12% of their combined observed

time on direct care, 10.13% on professional interactions, 11.27% on medication related tasks, 2.24% on reviewing notes/kardexes, and 11.78% on

documentation.

Conclusion: Data collated will be compared to data from a post-introduction observational study in mid-2018. The Phase 2 study will follow the

same set of procedures and methods as the Phase 1 study. Proportions of time spent on tasks will be compared and analysed to identify any

redistribution of time with introduction of an EHR.
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Implementation of stratified care for low back pain patients in secondary care: a prospective, observational, feasibility study
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1School of Physiotherapy, Royal College of Surgeons Ireland, Dublin, Ireland.
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Low back pain is a major health concern and can lead to disabling symptoms1. It has a lifetime prevalence of 80-85% which is challenging for

clinical management1. Hill et al. developed a prognostic screening tool called the ‘STarTBack’ which stratifies patients on the presence of physical

and psychological prognostic indicators for persisting LBP. Methods: Inclusion criteria: age 18-70, LBP of any duration and able to read and

understand English. Exclusion criteria: any potential serious pathologies. Participants completed the following outcome measures at baseline and

at the 4-month follow up: Roland Morris Disability Questionnaire, STarTback Tool, Hospital Anxiety and Depression Scale, LBP and leg severity

scale, Tampa Scale of Kinesiophobia and a participant log book. Patients were managed as follows in the two sites. Beaumont Hospital operated

as the usual care site. Patients were not stratified and were treated with usual physiotherapy care. Connolly Hospital adopted the STarTBack Tool

into practice and stratified patients into low, medium or high risk. Results: n=70 LBP patients were identified. Only n=15 were recruited due to

ineligibility criteria with n=1 dropout. The intervention group identified n=50 participants however, only n=22 were included in the study. The total

ineligible participants= 64. Results from the independent t-tests showed no statistical significance in baseline characteristics, except for leg pain

severity (which was higher in the Connolly sample). STartBack total score at baseline indicated a higher number of low-risk patients presented to

Beaumont, and a higher number of medium and high-risk patients in Connolly. This study, which is ongoing, and due for completion within the next

3 months, will provide data for the planning of a larger scale RCT.
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Influenza Vaccination Uptake in an Irish Obstetric Cohort
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Background:

Influenza infection during pregnancy can lead to significant maternal morbidity(1).

Aims/Research Question:

The objectives of this study were to determine: the uptake of influenza vaccination during pregnancy;the determinants of vaccination uptake; and

recommendations of healthcare workers. Pertussis vaccination uptake was also determined.

Methods:

A standardised 24 item questionnaire was distributed to  postnatal women between January and June 2016. 

Findings:

Of the 198 returned surveys, 109 (55.1%) respondents were vaccinated against Influenza and 64 (32.3%) against Pertussis. Women in the

professional/manager/employer socioeconomic group were more likely to be vaccinated (aOR 3.4; 95% CI 1.11-10.42). There was a strong

association between vaccination uptake and receiving information during pregnancy (aOR 12.8; 95% CI 2.65-62.5) and receiving the vaccine in a

previous pregnancy (aOR 5.15; 95% CI 1.70-15.62).

Conclusion/Discussion:A key determinant of vaccination was provision of information and a recommendation to vaccinate by a healthcare

professional.

References:1.Knight M, Kenyon, S. , Brocklehurst, P., et al. Saving Lives, Improving Mothers' Care- Lessons learned to inform future maternity

care from the UK and Ireland Confidential Enquiries into Maternal Deaths and Morbidity 2009-12.
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Inhaler technique errors among healthcare professionals: a systematic review
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Inhaler technique errors are common among patients and can result in sub-optimal disease control.1 One of the challenges in improving patients’

inhaler technique is that healthcare professionals (HCPs) have been found to lack knowledge of correct inhaler technique.2 A systematic review

was conducted to identify and review studies evaluating inhaler technique among HCPs.

A systematic search strategy was developed using relevant keywords and a number of electronic databases (e.g. PubMed, EMBASE) were

searched to identify relevant publications. In order to meet inclusion criteria, studies had to: evaluate inhaler technique as part of the main objective;

involve direct observation of the HCPs inhaler technique; and contain a description of the assessment of inhaler technique used, including the use

of an inhaler-specific checklist of steps for correct technique. The primary outcomes of interest were the type and frequency of inhaler technique

errors observed in HCPs for any inhaler device, including spacers.

2705 articles were identified. Following deduplication, 2249 records were screened for inclusion by two reviewers working independently, of which,

139 articles have been found to meet inclusion criteria. Eligibility of inclusion has yet to be confirmed for 103 articles. This will be done through

consultation with a third reviewer.

A systematic search strategy has been developed and applied to identify studies evaluating inhaler technique among HCPs. Future work will

involve finalising the number of included studies, performing data extraction, and pooling data to summarise the type and frequency of inhaler

technique errors observed among HCPs with different inhaler devices.

References
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2. Chrystyn et al. NPJ Primary Care Respiratory Medicine. 2017;27(1):22
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DNA methylation is suggested to play an integral role in regulating genes involved in the development of metastatic colorectal cancer (mCRC). This

study identified two genes: Colon Cancer Associated Transcript 1 (CCAT1) and Forkhead Box D2 (FOXD2), potentially regulated by differentially

methylated enhancers.  However, the impact of enhancer methylation on their expression remains to be elucidated. This research aimed to

ascertain expression levels of these genes in vitro and in in vivo models developed using CRC cell lines. We carried out complementary DNA

(cDNA) synthesis using RNA extracted from two CRC cell lines: SW480 (benign) and SW620 (metastatic) grown in vitro and used to generate in

vivo mouse models. This was followed by quantitative real-time PCR (qPCR) to estimate gene expression levels.

We found that endogenous FOXD2 and CCAT1 mRNA levels were significantly lower in the SW620s compared to the SW480s. Further, we

observed an increase in FOXD2 and CCAT1 mRNA levels in the SW480s following treatment with 5’-Aza-2 deoxycytidine (5’-Aza, DNA

demethylating agent), with significant up-regulation of both genes in the SW620s following 5’-Aza treatment. In SW620 orthotopic mouse models,

mRNA levels of FOXD2 were higher and CCAT1 were lower in animal-derived tumours treated with FOLFOX, Avastin, and combination (FOLFOX

+ Avastin), compared to vehicle (DMSO), with upregulation of both genes in the treated orthotopic SW480 counterpart.

Therefore, we suggest DNA hypermethylation of the associated enhancers as a potential regulatory mechanism for FOXD2 (a potential mCRC

tumour suppressor) and CCAT1 (a potential mCRC oncogene) in these cell lines. Further studies, such as targeted bisulfite sequencing of the

enhancer loci +/- 5’-Aza and in vivo and in vitro assays, would succor in determining the potential of methylation-sensitive genes as putative

therapeutic targets for mCRC treatment.
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Investigating platelet induced neutrophil inflammation in individuals with alpha-1 antitrypsin deficiency
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Alpha-1 antitrypsin deficiency (AATD) is defined as a rare genetic disorder that causes destruction of lung parenchyma due to high levels of

neutrophil elastase. Recent studies have shown the pro-inflammatory role of platelets in recruiting neutrophils to the site of inflammation. Platelet

activation is found in individuals with AATD, but whether platelets play a role in the enhanced neutrophil migratory processes in AATD patients has

never been explored. The aim of this study was to utilize a chemotaxis assay to investigate the effect of activated platelets in assisting neutrophil

migration.  We further sought to explore the immune-regulatory effect of alpha-1 antitrypsin (AAT) on this process.

Neutrophils and platelets were isolated from healthy volunteers (n=8). The activation state of platelets was determined after exposure to the platelet

agonist TRAP and post AAT treatment by flow cytometry analysis. Chemotaxis was performed towards IL-8 (0.1ng) with various neutrophil-platelet

combinations.  Statistical analysis was carried out using students t test or One-Way Anova where appropriate. Experiments are representative of

three technical repeats and three biological repeats. Ethical approval was obtained from Beaumont hospital ethics committee.

A significant increase in neutrophil chemotactic activity towards IL-8 was induced by both activated and unactivated platelets (p=0.03, n=3). A trend

towards increased neutrophil adhesion was observed. AAT was shown to maintain platelets in a quiescent state by flow cytometry analysis. This

resulted in a significant reduction in platelet-induced neutrophil chemotaxis (p=0.04, n=3).

This study suggests activated platelets as an additional factor in inducing neutrophil activation and migration towards the lungs to cause

emphysema in AATD individuals. AAT augmentation therapy is an effective treatment strategy in AATD to prevent circulating immune cell

activation.
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APOPTO-CELL, an ODE based bioinformatics tool, has shown promise in early studies seeking to add a systems level approach to the arsenal of

tools being used for classification of glioblastoma (GBM) (1). We sought to combine collaboratively sourced datasets available through TCGA with

APOPTO-CELL’s modelling capabilities to carry out preliminary analyses to gauge the usefulness of APOPTO-CELL for aiding clinician decision-

making in managing gliomas. Using the TCGA dataset we examined the associations between progression-free survival (PFS) with clinical and

molecular classifications using Kaplan-Meier plots and logrank p-values, for lower gliomas and GBM. We carried out the same process using

mRNA expression for the APOPTO-CELL proteins using the median as cut-off threshold. Using APOPTO-CELL analysis carried out on absolute

protein concentrations inferred from mRNA values (3) for GBM we stratified patients based on their tumour cells predicted propensity to undergo

apoptosis (substrate cleavage > or  80%) and compared the results with PFS (1,4).

We compared SMAC expression determined by RNA-seq and by RPPA, none of the other APOPTO-CELL proteins had RPPA data available. Our

preliminary analysis of the TCGA glioblastoma (n=606) and lower glioma (n=516) cohorts combined supported established associations between

molecular classifications and clinical outcomes.The association between apoptosis susceptibility predicted by APOPTO-CELL and decreased PFS

directly contradicts previous studies using protein values (1). One potential explanation consistent with our results is that TCGA mRNA values are

not suitable as surrogates for inferring protein concentrations in gliomas.

REFERENCES: 1. Murphy ÁC et al. Cell Death Dis 2013; 2. Ceccarelli M et al. Cell. 2016; 3. Salvucci M, et al. Clin Cancer Res. 2017; 4. Huber HJ

et al. Bioinformatics. 2007
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Pulmonary Hypertension (PH) is associated with diverse systemic, cardiac and pulmonary diseases in older children, infants and even neonates

and is a significant factor in mortality and morbidity rates in this population. Sildenafil is a phosphodiesterase type 5 (PDE-5) inhibitor approved for

the treatment of PH in adults and is used off-label in the Paediatric Intensive Care Unit (PICU). The chemical and physical compatibilities of many

off label drugs used in the PICU have not yet been fully elucidated. This study aims to evaluate the physical Y-site compatibility of sildenafil with

adrenaline and noradrenaline at normal clinical concentrations, in three commonly used diluents, at room temperature (RT) and at 37°C.This study

used 3 different techniques to inspect physical compatibility; Visual, pH and particle concentration (size analysis) as determined by the Nanosight.

This study was time dependent and proper time management was observed throughout to ensure alignment with clinical practice. In the case of

this study the sample was analysed at 0hr, 5hr, 10hr and 24hr.The data on particulate matter was within EP standards, there was no turbidity,

colour change, haze and gas formation of any relevance in the experimental group when compared with control solutions. It is noted that the pH

data collected in this study complies with USP limits. Phenytoin was used in combination with sildenafil as a control experiment. Diluents were

tested in isolation as a particle concentration reference source. All combinations of adrenaline/ noradrenaline mixed with sildenafil were measured

at both RT and 37°C.Results from this study, indicated that this combination of drugs was physically compatible. Results will inform clinical

judgment regarding the co-administration of sildenafil with adrenaline or noradrenaline in the PICU and other settings, at RT and at 37 degrees.
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Due to the absence of Y-site compatibility data between Sildenafil (Revatio TM) and other drugs, separate I.V. lines must be used for its off-label

treatment of pulmonary arterial hypertension in infants. Noradrenaline and Sildenafil are commonly co-administered in the paediatric Intensive care

setting. This investigation into their compatibility under simulated Y-site conditions is necessary to avoid line occlusions and negation of therapeutic

effect. Methods were validated for the detection of Noradrenaline and Sildenafil by High Performance Liquid Chromatography (HPLC). HPLC

method optimization enabled the correlation between peak areas produced on the chromatogram and the concentration of drug in a given

sample.The physical and chemical compatibilities of Sildenafil and Noradrenaline were then investigated. Chemical compatibility was assessed by

the measurement of Noradrenaline concentration change following mixing using HPLC. Physical compatibility testing consisted of visual inspection

of the drug mixtures with the unaided eye and evaluation of pH changes. When the two drugs were mixed and assayed by HPLC the percentage

concentration loss of  Noradrenaline was found to be acceptable at less than 10% change1. Physical compatibility testing demonstrated no haze or

gas production when the two drugs were mixed and pH changes were minimal. Preliminary physical and chemical compatibility testing indicated

that Sildenafil is compatible with Noradrenaline under Y-site simulated conditions. It is hoped that this data and subsequent work will negate the

use of separate I.V. lines to deliver Noradrenaline and Sildenafil to paediatric patients, addressing the issue of limited I.V. access that is often seen

in acutely unwell infants.

 References
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T cell acute lymphoblastic leukaemia(T-ALL)is a haematological malignancy derived from the transformations of T cell progenitors and accounts for

20% of pediatric and 50% of adult ALL cases. Despite significant improvements in treatment, the relapse & resistance rates remain as high as 50%

in adult patients and 20%-25% pediatric patients.T-ALL patients have blasts widely disseminated in the blood, bone marrow & extramedullary sites

including the liver, spleen,& lymph nodes. Some of these sites might be involved in offering a chemoprotective microenvironment for the leukemic

cells. The mechanisms by which the leukemic cells widely disseminate to different sites are largely unknown. Recently some evidence has already

shown how the formation & maintenanceof the leukemic niche in the bone marrow microenvironment is dependent on the leukemic blasts

acquisition of the invasive phenotype & interaction with the surrounding microenvironment.The aim of this study is to investigate the migration &

invasion of CEM-CCRF, a typical T-ALL cell line, toward the bone marrow, splenic & thymic microenvironments in vitro. To study the effects on

migration & invasion of T-ALL by distinct microenvironments we used a panel of stroma cell lines, human bone marrow(HS-5), splenic(HSF) &

thymic(HTYF) fibroblasts. Migration & invasion rates toward stromal cell monolayers & conditioned media were quantified using transwell Boyden

plates in vitro. Our preliminary results have shown an increase in migration abilities & invasive phenotype of T-ALL cells to the stromal cell

monolayers, slightly more notably to HTYF cells. Our results have shown that the microenvironment potentiates the migratory and invasive ability of

CEM-CCRF cell in vitro.These preliminary data suggest that factors secreted by the stromal cells can potentiate the invasive phenotype of T-ALL

cells,offering potential therapeutic targets to inhibit the formation of the leukemic niche.
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Inflammatory bowel disease (IBD) refers to a group of chronic inflammatory conditions of the gastrointestinal tract. While there are numerous

therapies available for the treatment of IBD, there is an unmet clinical need for targeted therapeutic strategies. Research is focusing on the

development of nanoparticle (NP)-based therapeutic agents which have been reported to show enhanced penetration of inflamed intestinal tissues.

NPs represent a novel strategy for targeted drug delivery in IBD. While numerous techniques have been developed to formulate NPs, limited

studies have assessed the recovery and stability of NPs. NP stability is a critical limiting factor affecting NP applications. We aimed to examine

lyophilisation as a recovery method to obtain dry and stable product and to compare the stability of dry NPs with original NP dispersions, stored at

4oC. PLGA-PEG NPs were prepared using a solvent dispersion method (1). NPs were recovered by centrifugation, aqueously dispersed and

stored at 4oC or lyophilised with and without trehalose. NPs were characterised for size, polydispersity index and zeta potential. Scanning electron

microscopy was used to assess NP morphology. Thermal analysis of lyophilised NPs was employed. NPs were smooth, spherical and of ~600nm

in size. NP yield was high at >75%. Lyophilisation without trehalose resulted in a significant size increase. NP size decreased with increasing

trehalose. Dispersed NPs and NPs lyophilised with trehalose were stable over 4 weeks. Results show that lyophilisation with a cryoprotectant is a

feasible and efficient recovery process for NPs. Further studies are required to optimise this process as a recovery method and to enhance NP

stability and shelf life for drug delivery and targeting applications.

1.Ramtoola, Z. et al., 2011. Investigation of the interaction of biodegradable micro- and nanoparticulate drug delivery systems with platelets.

Journal of Pharmacy and Pharmacology, 63(1), pp26–32.
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Neuroprotective effects of gum arabic in the ageing brain of type 2 diabetic rats: interim analysis

Fatema Al Madhoob1, Bassam AlHamer1, Samar Ghazzal1, Abdulla Dawaishan1, Sadiq Rasool2, Abdulrahman Qareeballa2, Sayed Hashim2,

Faisal Falamarzi2, Michael Keogh1, Brenton Cavanagh3, Amer Al-Ansari2 and Ebrahim Rajab1.

1School of Medicine, RCSI, Bahrain; 2Department of Physiology, Arabian Gulf University, Bahrain; 3MCT, RCSI, Dublin 2.

Dietary supplementation with Gum Arabic (GA) improves oral glucose tolerance and fasting blood glucose in rodent models of high-glucose feeding

[1]. Our aim was to determine whether GA supplementation prevents deterioration of learning and memory in type 2 diabetes.  Seven weeks old

male Zucker diabetic rats (n=8) and their lean litter mates (i.e. controls) (n=8) were assigned to the following groups for 16 weeks: (i) control and

water (CW); (ii) control and GA 10% w/v (CGA); (iii) diabetes + water (DMW); (iv) diabetes + GA 10% w/v (DMGA). Fasting blood glucose (FBG)

was measured at baseline and 16 weeks, followed by assessment of spatial learning and memory in the Morris water maze.  This study was

ethically approved by the Arabian Gulf University and RCSI Bahrain. By week 16, there was a small difference in FBG between the diabetic groups

(baseline: 94±5 mg/dL; 16 weeks: DMW 339±26 vs. DMGA 298±36 mg/dL).  On day 1 of the water maze, latency in diabetic animals (DMW 33±11

sec, DMGA 35± 6 sec) was higher than controls (CW 12±2 sec, CGA 14±5 sec). DMGA animals showed greater improvements in escape latency

than DMW over 5 day of testing; latency in DMGA appeared similar to controls on days 2-5. Chronic GA treatment appears protective against

cognitive deficits in type 2 diabetic rats.

1.  Nasir O. Effect of Gum Arabic (Acacia Senegal) on Glucose Metabolism and Body Weight Gain in Mice. Journal of Biology, Agriculture and

Healthcare. 2014;4(9):34-41.
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NOVEL CLARITY METHOD FOR CHONDROCYTE ANALYSIS IN OSTEOARTHRITC MOUSE MODELS
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Osteoarthritis (OA) is a chronic degenerative joint disease that is normally associated with aging, however we know it develops in people who have

had serious injuries to their bone and cartilage in cases called Post Traumatic Osteoarthritis. The condition usually develops about 7-10 years after

the trauma without the patient showing symptoms except the occasional pain and inflammation that is expected after major trauma. One of the

hallmarks of OA in the joint is ‘chondrocyte-cloning’ which means changes in the number of cartilage cells at the joint surface. While other aspects

of joint change can be captured and assessed in 3D, such as microCT for bone changes, this cellular component is traditionally only measured in

2D on histological sections. This research aimed to determine whether a novel technique called CLARITY could be used to prepare joint tissues for

advanced imaging in order to assess 3D cell distributions in cartilage. CLARITY, which stands for clear lipid-exchanged acrylamide-hybridized rigid

imaging/immunostaining/in situ hybridization-compatible tissue hydrogel, is a six-step process that involves making bone optically transparent so it

can be examined to significant depths, by laser-based microscopy. Images obtained from clarity were compared to images taken using bright-field

microscopy of formalin–fixed paraffin embedded sections of bone tissue carried out in the standard bone histological preparation. For my research,

bone specimens both with injury and uninjured controls were processed for analysis. Both techniques used labeling methods to visualize

chondrocytes specifically so they could be quantitatively assessed in the images obtained. Based on the experiment conducted, it was discovered

that chondrocyte quantification between both methods had a linear relationship and a correlation co-efficient of r= 0.89. This suggests that

CLAIRTY and multiphoton microscopy may be a new method to make these 3D measurements.
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Patient Willingness To Be Seen By A Physician Associate

Theivanai Saroja Ramaiah1, Arnold Hill2, Eric Clarke3, Steven McMaster 4, Pauline Joyce 5.
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This study was conducted over a total of 4 outpatient clinic sessions in June 2017 in the outpatients’ departments of in Beaumont Hospital. 79

participants of the Cardiology department took part across 5 sessions. It is part of larger study where participants assume the role of surrogate

patients. Each participant was randomly assigned 1 of 3 medical scenarios: a sprained ankle, a forearm laceration or a 4-year-old child with an

open wound of the forehead. They were asked to make a trade-off decision of being treated by a PA or a doctor, with a waiting time of 1 hour

versus 4 hours (Timeslot 1). This chosen decision continued with two sequential choices of 30 minutes versus 4 hours (Timeslot 2) and 2 hours

versus 4 hours (Timeslot 3).

Among 79 participants, 39 were female and 40 were male. The average age were 63.9 (SD=16.8) and 60.7 (SD=17.0) years respectively. Most of

these participants were employed and some of the female participants were homemakers. For timeslot 1, 97.5% of the participants chose PA over

a doctor. However, 2 of the participants preferred to be seen by a doctor in timeslot 2. Moreover, for question 3, 4 participants changed their

opinion and chose the doctor while they chose PA during timeslot 2.

    Waiting time, trust and competency and severity of the medical condition were the major themes that influenced a participant’s decision making

on choosing PA over doctor or vice versa. This study’s findings show that Irish people are willing to be seen by a PA based on waiting time, trust in

the medical care and knowing that PA is supervised and can verify their decisions with their supervisor consultant.

            The results will be compared to existing data in other countries.  The authors acknowledge the funding from the RCSI Research Summer

School for the study.
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Patterns of Pain- Persistence and Pain-Avoidance in people with Chronic Low Back Pain
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Introduction: Pain-persistence is where patients try to ignore pain sensations, supress pain-related thoughts and tend to persist in their activities in

spite of the pain. Pain-avoidance or fear avoidance occurs in patients with strong beliefs about the importance of back pain and vulnerability of the

spine and consequently avoid activities they fear will lead to additional pain and injury. Both phenomena have been identified as risk factors for the

maintenance and progression of chronic low back pain (CLBP). Activity pacing plays a huge role in tailoring the patient’s treatment depending on

whether they avoid or persist with pain. identification of these behaviours is important to ensure optimal exercise and physical activity prescription.

Methods: Study participants attended for a one-off assessment for completion of questions which measured pain, physical function, sleep, pain

coping, psychological health and physical activity levels. The Pain Coping Inventory (PCI) was used to measure pain avoidance/ persistence.

Linear regression was used to assess relationships between pain behaviour and other variables.

Results: A total of 39 patients were recruited. There no relationship (P>0.05) between pain avoidance and age, anxiety or coping. There was a

significant positive relationship between higher avoidance and disability, fear of movement and depression (p<0.05).  These associations were not

maintained when variables were entered into a multivariable regression model.

Conclusion: Results showed a small association between pain avoidance/persistence behaviour and disability, fear of movement and depression.

Identifying relationships with other factors for those who avoid or persist with pain as management strategies in relation to activity pacing should be

tailored accordingly.
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Population substructure and associated ancestry in Irish Travellers.
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1Trinity College Dublin, Dublin, Ireland. 2Molecular and Cellular Therapeutics, RCSI, Dublin, Ireland.

Introduction: The Irish Traveller population are an ethnic minority within Ireland. Their language, Shelta, has two dialects; Cant, which is

associated with Travellers from Connacht, and Gammon, which is associated with Travellers from Munster. The genetic ancestry of the four

previously identified Irish Traveller subpopulations is yet to be described. We aim to find the extent of ancestry these subpopulations shows affinity

for settled populations in the regions of Ireland they traditionally travel.

Methods: We combined genetic datasets of 28 Irish Travellers, 6 individuals of mixed Traveller-settled Irish ancestry, 192 Irish DNA Atlas, 300 Irish

Trinity Student Controls, 1,611 People of the British Isles, and 5,157 Europeans. The population structure of individuals of Irish and British descent

was investigated using fineStructure, inferring 30 clusters. Using four previously identified Irish Traveller subpopulations, we modelled them as a

mixture of Irish and British clusters, in Chromopainter, creating regression-based ancestry profiles of each Irish Traveller cluster. We also

performed regression-based ancestry profiles of the Irish Travellers, Irish and British, comparing them to European clusters.

Results: We identified four distinct genetic subpopulations in the Irish Traveller community that correlate with socio-linguistic factors. Two clusters

associated with Cant speakers share most genetic contribution with people of Connacht, while two clusters associated with Gammon speakers are

more closely linked to people of Munster, and Leinster.

Conclusion: The four Irish Traveller subpopulations show distinct ancestries associated with settled populations from specific regions of Ireland.

This finding has implications for understanding the genetics of diseases within the Irish Traveller population.
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Hip and/or groin pain is emerging as a more commonly recognized problem in adolescence, particularly in sporting populations. Pain may be self-

limiting, when, for example, it is associated with a sport-related injury or the pain may become chronic. Adolescents with chronic pain may miss

school or withdraw from social and sporting activities and pain may persist into adulthood.

The primary aim of this research project was to systematically review observational studies to determine the prevalence of hip and/or groin pain in

adolescents (age 13-19). The secondary aim was to determine the methods by which prevalence is established, and determine whether there are

any moderating effects caused by the methods used to determine prevalence.

PubMed, CINAHL, Embase and Web of Science databases were searched from inception to July 2017 by two independent researchers.

Disagreements were resolved by discussion. A third review author assessed relevant studies where agreement could not be reached, and a

majority decision was made. Data extraction is ongoing and methodological quality will be assessed using Munn’s checklist for prevalence studies.

Prevalence estimates will be made for the three subgroups.

A total of 14 studies were deemed eligible for study inclusion after removal of duplicates and screening. We identified three main cohorts in the

included studies. These included clinical populations such as Obese/Cerebral Palsy populations (n=6), schoolchildren or population cohorts (n=4)

and sporting populations (n=4). Further data analysis is ongoing.
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Profiling miRNA Expression in Patients with Primary Sjogren’s Syndrome
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Sjogren’s syndrome (SS) is an autoimmune inflammatory condition, with viral origins. This study looks at SS from the root inflammatory cause.

Inflammation in SS arises due to lymphocytic cells infiltrating into exocrine glands. This is the result of unregulated cytokine production from the

body’s defence cells. In SS, a viral infection can activate immune cells to produce interferon-alpha, enhancing the adaptive immune system in the

body. Epithelial cells undergo apoptosis causing an autoimmune reaction from the body. MicroRNAs are an upcoming class of non-coding RNAs,

which have an important role in the regulation of human genes, especially in autoimmune processes and diseases.

The aim of this research is to find a potentially therapeutic use of microRNA-focused treatment. By targeting significantly upregulated and

downregulated miRNAs from SS patient’s blood sample, interesting miRNA can be examined. Genes looked at are homologous in rats, mice and

humans, and have no isomers.  Selection of the miRNAs was made by the use of bio-informatic techniques and the lab procedures in this study

ranged from obtaining PBMC, cDNA, PCR and gel electrophoresis. 

The study focuses on the upregulated: miR-503-5p’s and its gene CREBL2. It also focuses on the downregulated: hsa-miR125b-1-3p, and hsa-

miR-590-5p’s genes TGFBI and SCML2. Selection of the miRNAs were made by bio-informatics: miRNA analysis, predicted targets, binding site

number, gene properties, target scores, etc.

Results from this study can be used to implement synthetic DNA sequences that mimic or antagonize the significantly upregulated or

downregulated miRNAs and genes. The gel results show the most successful was miR-125-1-3p. It is elevated in ureteropelvic obstruction,

indicating that it is active during inflammatory processes.

Acknowledgments: Funded by Research Summer School of Royal College of Surgeon’s in Ireland, and Royal Victoria Eye and Ear Hospital.
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Abstract Withheld
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Realistic modeling and simulation of the human knee joint movement incorporating the realistic axes of rotations

Anas Zeidan1 and Andy K. Ma1
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Aims: The physics of the movement of the human joints is complex. 3D computational models are beneficial for the simulation of this complex

movements. The aim of this object is to build an model of the human knee joint based on accurate anatomical and biomechanical data that is be

able to controlled by the user and simulate the realistic movement of the joint. To achieve this a 3D program Blender was used for modeling the

moving system (www.blender.org). Methods: The first step was to build up a static model based on accurate anatomical data. The bones data of

the knee joint came from BodyParts3D (lifesciencedb.jp/bp3d/). The meniscus, the cartilages and the muscles were modeled in house. Then we

developed a method to define the cylindrical, flexion extension and transepicondylar axes of the joint. The axes were applied in a controlling system

(armature). The bones, muscles, cartilages and tendons were associated to this armature. Each point on these tissue surfaces was assigned a

value between 0 and 1 so that the armature movement was translated into the continuous movement of the leg and the contraction of the muscles.

Results: The final result was an accurate model of the knee joint that is able to move in a realistic way. This model is then 3D printed. The accuracy

of the final model allows it to be used in measuring angles, muscle volume changes, forces and improving skeletal tracking systems. Conclusion:

This research shows potential applications such as surgical simulations, physiotherapy, robotics and can also be used in medical researches.

Funder: RCSI Research Summer School 2017, RCSI Bahrain
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Background: Central sensitisation (CS) is a prolonged increase in the excitability and synaptic efficacy of neurons in central nociceptive pathways.

Neuropathic pain refers to pain arising due to a lesion or disease which affects the somatosensory system. These related disorders can both result

in a distorted perception of pain that does not directly reflect the severity of the condition, resulting in a heightened pain experience.  Several

studies have demonstrated the occurrence of CS and neuropathic pain in people with osteoarthritis (OA). Little research has been done to date on

the relationship between CS and symptoms of neuropathic pain in OA. The aim of this study was to determine the relationship between CS and

neuropathic pain in hip or knee OA.

Methods: 60 patients with a diagnosis of hip or knee OA were recruited from 2 clinical sites (acute hospital and specialised rheumatology centre)

for this cross-sectional study. The Central Sensitisation Inventory (CSI) was used to determine CS and the PainDETECT questionnaire assessed

for neuropathic pain. Patients also completed questionnaires on pain severity (Visual Analogue Scale-VAS), psychological health (Patient Health

Questionnaire-PHQ; Pain Catastrophising Scale-PCS), and functional ability (Lower Extremity Functional Scale). Patients also completed a 2-

minute walk test to examine physical performance.

Results. Data collection has just completed and will be analysed. Analyses will explore relationship between Central Sensitisation and neuropathic

pain, as well as their association with age, number of pain sites, physical function, mood and pain coping.

Conclusion. The pain experience associated with OA is not yet fully understood. To target both pharmacological and non-pharmacological

therapies correctly, it is important to identify the underlying pain mechanisms and understand relationships between pain and other patient-related

factors. This research aims to contribute to this knowledge.
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Return to Physical Activity after Non-Disabling Stroke – A profile of attitudes, barriers and preferences.
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Stroke is a leading cause of acquired disability.1 The aim of this study was to investigate the exercise preferences, barriers and attitudes of

Transient Ischaemic Attack (TIA) and non-disabling stroke patients.

Mild stroke or TIA survivors attending the Secondary Stroke Prevention clinic in St James Hospital were eligible for the study. Participants

completed the Exercise Preference Questionnaire and the barriers subscale of the Stroke Exercise Perceptions Inventory. Participants rated their

agreement with the statements on a scale of 0-100%. AMNCH REC approved the study. The mean agreement and standard deviation were

calculated and qualitative thematic analysis was used for open-ended questions.

From the 44 participants (45.5% male) the main barrier expressed was difficulty-initiating exercise; followed by "feeling too tired" and lack of

information. On average, participants reported 73% agreement with “I like to exercise”, with only 65% agreement stated feeling able to exercise.

Only 29.5% of participants reported taking part in an organised exercise programme. Participants expressed a preference for exercising alone

when compared to as part of a community group or with other people of a similar age. The participants expressed a liking for making exercise part

of their daily activities and reported improved fitness and mental health benefits as their favourite thing about exercise. The most common response

to what they did not like about exercise was “Nothing”. Participants felt they were mainly limited from exercising by their lack of motivation.

Personal exercise preferences and personal barriers should be considered when creating exercise programmes for mild stroke and TIA patients.

1. IHF: Council for Stroke (2009), National Clinical Guidelines and Recommendations for the Care of People with Stroke and TIA
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Role of Runx2 in Microcalcification Associated with Breast Cancer
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Breast cancer diagnosis can be established early using mammograms that detect microcalcification, defined as non-palpable mineralized deposits

in the breast tissue1. Early detection improves prognosis by allowing early intervention. Our research group previously revealed that

microcalcification is a regulated process and elucidated the molecular mechanism of its formation. An in vivo model was also established to

promote microcalcification. In this current study, we aimed to investigate the role of Runx2 in microcalcification process using our established in

vitro model. Runx2 is a Transcription Factor that plays a role in osteoblast differentiation physiologically2. We examined the role of Runx2 in the

active process of microcalcification formation through up regulating or down regulating its expression, by either adding a Runx2 containg plasmid or

an SiRNA knockdown gene respectively, and examining the effect on the protein levels and other regulating genes. Following the regulation of

Runx2 gene expression we measured the calcium content and results revealed no direct role in mineralization. As for its contribution to the

regulation of ALP, MGP and BMP2 genes, there was a general increase of expression, however, a 1.27 fold increase of the BMP2 gene was the

only one that reached statistical significance. While past findings have previously shown significant correlation between the expression of Runx2

and bone metastasis of breast cancer, our results did not indicate a significant association between runx2 and the microcalcification

process.1Morgan MP, Cooke MM, McCarthy GM. Microcalcifications associated with breast cancer: an epiphenomenon or biologically significant

feature of selected tumors?. Journal of mammary gland biology and neoplasia. 2005 Apr 1;10(2):181-7.1 2Sharma T, Radosevich J, Pachori G,

Mandal C. A Molecular View of Pathological Microcalcification in Breast Cancer. Journal of Mammary Gland Biology & Neoplasia. 2016 Jun 1;21.
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Scaffold Composition and Crosslinking Influence Cancer Cell Activity in a 3D In Vitro Model of Pancreatic Cancer
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Pancreatic ductal adenocarcinoma (PDAC) is a highly metastatic cancer with a median survival of 6 months and a 5-year survival rate of less than

8%. The dense and stiff stromal component of the PDAC microenvironment is intrinsically linked to its resistance to therapy, proliferation, and

metastasis. In order to understand and discover novel anticancer therapeutics that can target this stromal component of the tumour

microenvironment, more sophisticated 3D in vitro models are required that incorporate tumour extracellular matrix (ECM) composition, stiffness,

and tissue architecture. Therefore, the aim of this study was to develop a 3D organotypic tissue-engineered in vitro model of PDAC with tuneable

biophysical properties to investigate the effects of collagen, hyaluronate, and physical properties on cancer cell growth. 3D scaffold substrates were

fabricated from suspensions with different ratios of collagen and hyaluronate by freeze-drying and chemical crosslinking with EDAC. Mechanical

properties were analysed to quantify the differences in stiffness between scaffolds. PANC-1 pancreatic cancer cell viability on cell-seeded scaffolds

was determined over a 7-day culture period by analysis of alamarBlue® reduction and histology. A combination of greater collagen concentration

and EDAC crosslinking significantly increased the scaffold’s compressive modulus (p<0.001) and tensile modulus (p>0.05). Additionally, PANC-1

metabolic activity was increased in this group (p>0.05). Overall, an increased collagen content with EDAC synergistically increased scaffold

stiffness and this increased stiffness can influence pancreatic metabolic activity. This study marks the first stage towards the development of a 3D

in vitro model of PDAC with tuneable biophysical properties for disease modelling and drug discovery.
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Background Carbapenem-resistant enterobacteriaceae (CRE) are a group of Gram-negative opportunistic pathogens that cause healthcare-

associated infections. Among CRE, Klebsiella pneumoniae infections are among the most commonly reported and are associated with multi-drug

resistance. Patients with CRE infection have a poor prognosis due to limited treatment options. Star-Shaped Nanoengineered Antimicrobial

Polypeptide Polymers (SNAPPs) target Gram-negative bacteria and may have potential for development against CRE.

Methods We determined the efficacy of two SNAPPs, G5(64)PLL5 (64 arms) and G4(32)PLL40 (32 arms), against representative CREs (K.

pneumoniae) using a bactericidal assay.

Results Concentration-dependent killing of CRE-positive K. pneumoniae (isolate 12236) was shown in the range 0-50 mM for the 64-arm SNAPP

and in the range 0-500 nM for the 32-arm SNAPP. Time-dependent killing was observed within 1 h for both SNAPPS with 100 % killing after only

15 min incubation with 500 nM of the 32-mer SNAPP. Both SNAPPs demonstrated variable killing of six CRE clinical isolates recovered from

patients with infection and of CRE-positive and -negative reference strains (64-98 % killing at 500 mM, G5(64)PLL5 and 32-98 % killing at 250 nM

G4(32)PLL40). Bactericidal activity was maintained over pH range 5.0-8.0 but was reduced in the presence of human serum.

Conclusion Our findings suggest that SNAPPs have potent and rapid in-vitro bactericidal activity against clinically significant CREs.  However,

further investigation of their selective bacterial toxicity under in-vivo-like conditions are required. These agents have potential for development as

novel alternative anti-infective agents.
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Background: Burnout and depression have emerged as priority mental health issues in universities and medical schools as evidence begins to

accumulate showing the next wave of medical health professionals suffer from alarming rates of both. We aimed to quantify and understand

burnout and depression in a medical student population, comparing the early and later years of medical education, as well as exploring the

relationship between the extent of burnout and likelihood of depression. 

Methods: A survey was conducted among 269 medical school students in both preclinical and clinical years at the RCSI. Students were asked to

complete the Beck Depression Inventory (Fast Screen) and the Maslach Burnout Inventory (Student Survey). Burnout scores were calibrated to

probability of depression caseness and classified as low risk (< 25%), intermediate (25-50%) and high risk (> 50%) of depression.

Results: The results showed a 39% (97/251) prevalence of depression based on a Beck Depression Inventory Fast Screen tool, and this did not

vary between clinical and preclinical years. However, there was a statistically significant difference in the rate of burnout between years (p=0.032)

with 35% in the high burnout category in clinical years compared with 26% in preclinical years. Those in the low, intermediate and high burnout

categories had a 13%, 38% and 66% prevalence of depression, respectively.

Conclusion: Burnout increases significantly as the learning environment changes between the early and later more clinical years. The severity of

burnout correlates with the prevalence of depression. This highlights the importance of changing current types and delivery of welfare support in the

RCSI, and indeed other medical colleges, to resolve the developing mental health difficulties in medical students as they progress through their

medical education and into the workforce.
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Alpha-1 Antitrypsin (AAT) is a serine protease inhibitor. Its main function is inhibiting protease proteins such as neutrophil elastase, preventing it

from causing uncontrolled damage to lung tissue. Thus, AAT deficiency can lead to problems such as premature emphysema. One of the many

types of mutations leading to AAT deficiency are nonsense mutations such as nullbolton (qbt-AAT). It introduces a premature stop codon into the

DNA causing translation of a truncated AAT protein. In addition to this, mRNA containing nonsense mutations is subjected to accelerated

elimination due to a phenomenon known as nonsense-mediated mRNA decay (NMD). Ataluren has been shown to cause suppression of

premature genetic termination, leading to the production of full-length protein. Our hypothesis was that ataluren should lead to full read-through of

the qbt-AAT gene to produce a complete AAT. Our aim was to determine whether this drug causes an increase in A1AT production.

Induced pluripotent stem cells were obtained from skin biopsies from patients with either the MM-AAT (control) phenotype or the qbt-AAT

phenotype. These were then differentiated into hepatocytes and treated with various concentrations of ataluren (0.1, 2.5, 62.5µg/ml) and 0.5µg/ml

of gentamicin. Real time PCR (p<0.05) (N=3) was used to quantify AAT  on a gene level, while an ELISA (p<0.05) (N=6) was employed to measure

A1AT concentration on the protein level. Protein size was determined via western blotting (N=3). 

Results showed that increases in drug concentration correlated to increased AAT production for both ataluren and gentamicin treated cells.

Furthermore, the size of the protein produced is smaller than MM AAT. 

In conclusion, Results proved that ataluren causes increased qbt-AAT gene expression and protein production. However, it does not impact protein

size. It is most probable that this is due to ataluren causing stabilization of qbt-AAT mRNA, preventing NMD.
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Introduction:Corticosteroid injections are recommended for persistent symptoms for Subacromial Pain Syndrome (SAPS) which is unresponsive to

non-steroidal anti-inflammatory drugs (NSAIDs) or physiotherapy. Previous drug research has shown that larger pre-treatment expectations led to

better pain relief. Methods: In this RCT, patients aged 18+ with SAPS and at least one of the following: symptoms>3 months, night symptoms,

persistent symptoms despite physiotherapy or  NSAIDs, shoulder pain worse with overhead activity, loading or sleeping on affected side were

randomised to one of 2 interventions: 1) subacromial corticosteroid injection preceded by an instructional video (intervention) or 2) subacromial

corticosteroid injection only (control). Intervention group was shown a 2-minute video detailing a patient’s experience of the injection procedure and

outcome prior to injection. Both groups received an injection of 10mg adecortyl with 6ml marcain or 4ml 1% lidocaine via the posterior approach. At

baseline, at 3 and 6 weeks after injection patients were assessed by a blinded assessor using the Shoulder Pain and Disability Index (SPADI).

Between group differences were assessed with Mann-Whitney U tests.

Results: 19 patients were recruited, 11 to the intervention group and 8 to control group. Mean age was 60.37+/-12.5 yrs. At 6 weeks, total pain

scores were similar in both groups, total disability score was lower in intervention group (37.84%+/-29.33%) compared to 53.57%+/-34.60% in

control group and total SPADI score was lower in intervention group (42.80%+/-28.29) compared to 52.61%+/-35.83% in control group. Between-

group differences were not statistically significant.

Conclusion: Both groups improved in pain and disability outcomes at 3 and 6 weeks post steroid injection. Whilst mean scores improved more in

the intervention group, these were not statistically significant. The sample size was low, which may have underpowered the study.  
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Alpha-1 antitrypsin (AAT) is an antiprotease produced by the liver to inhibit the action of neutrophil elastase, which when unregulated can break

down the alveolar tissue of the lungs. AATD is caused by mutations in the SERPINA1 gene which codes for the AAT protein. The most common

mutations found in European populations are S and Z. People with these mutations are predispose to lung disease as both the quality and quantity

of AAT is reduced. The aim of this study was to investigate the impact of smoking on SZ AATD individuals. It is known that ZZ AATD is associated

with significant increased lung disease risk but this remains uncertain in SZ AATD. Also, the contribution of cigarette smoke to lung disease in SZ

AATD has not been precisely determined.

We obtained data on 93 SZ individuals attending the National Alpha-1 Clinic in Beaumont Hospital and used the National AATD Registry to analyse

for trends in disease progression. Smoking status, pack years, smoke exposure (passive smoke) and BMI were all considered. FEV1, DLCO,

FEV1/FVC and results from computerised tomography (CT) scans were collected to investigate lung disease.

We found that never smokers had higher FEV1, DLCO, and FEV1/FVC compared to ever smokers. Further dividing ever smokers into low (1-19)

and high pack years (20) smoke exposure, it was observed that low pack year smokers had higher FEV1, DLCO, and FEV1/FVC compared to high

pack year smokers. From the CT scans, 16 patients had emphysema. All were smokers with the exception of one who was found to have a high

risk occupation.

We have observed that smoking significantly impairs lung function in SZ AATD patient in a dose-dependent manner. It is of utmost importance for

those with SZ AATD to avoid smoking. Around 12000 people in Ireland are of SZ genotype thus family screening and early diagnosis would be

beneficial to prevent the onset of COPD in this at risk group.
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CONTEXT:Trust in a healthcare setting has significance on both intrinsic and instrumental grounds. It acts as a core principle, which defines a

patient-doctor relationship1. Trust has been found to affect patients’ willingness to seek care, reveal sensitive information in a consultation, promote

adherence, and maintain continuity1. In primary practice sexual health consultations are thought to differ from other types of consultations in that

some patients may perceive that they possess a significant moral weight2. Literature suggests that patients are likely to withhold key information

about their condition and/or behaviour from a consultation, due to the fear of stigma.

AIMS:This scoping review aims to explore the current literature in the role of trust in the patient-doctor relationship with regards to the barriers and

enablers to patient engagement in their sexual health at the first point of contact.

RESULTS:A total of 5235 articles were identified for this review, post de-duplication. To date the screening process has identified a number of

themes, which will be expanded on during full text review. Trust and its many derivatives play a key role in patients seeking healthcare advice from

their healthcare provider with regards to their sexual health. Perceived facilitators to developing and maintaining trust in the context of sexual health

consultations are confidentiality, healthcare initiative and LBGT inclusivity. Barriers include stigma, embarrassment and lack of knowledge and

education.

DISCUSSION:This scoping review highlights the complexity of the landscape. A full text review will demonstrate enhanced evidence and

understanding of trust in the patient doctor relationship with regards to patient sexual health consultations, and will identify future research

priorities. 

1.Goold S, Lipkin M. The doctor-patient relationship. J Gen Intern Med. 1999;14(S1).

2.Cook C, The sexual health consultation as a moral occasion. Nurs Inquiry. 2013;21(1).
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In recent years the role of Physician Assistant (PA), has expanded from its inception in the US over 50 years ago, to European countries including

Ireland.   While there is an increasing body of evidence exploring the role, training and acceptance of PAs in clinical settings, there is a scarcity of

research exploring PA students’ perspectives in relation to their experience of anatomy dissection in terms of attitude and skills development, and

how these experiences may contribute to the development of their core professional identity.  

Methods

Following institutional ethical approval, students in the first two cohorts of our PA program were invited to participate in in semi-structured

interviews, which allowed them to reflect and report on their own experiences of anatomical dissection during their course.    Following recording

and transcription of the interviews, participants’ responses were coded and analysed using a qualitative phenomenological approach and the

emergent themes were developed into an initial template.

Results

Three interviews from our first cohort of students have been analysed to date, with development of an inductive a priori template, and with a further

9 interviews from our second PA cohort completing the transcription phase.  Students were positive about their experiences, and the initial themes

emerging indicate that anatomy dissection has an observable influence on individual attitudes, for example with regard to organ or body donation,

mortality and bereavement, and coping strategies.

Conclusions. Although preliminary, these results indicate that PA students are positive about their experiences with regard to anatomical

dissection, and expressed that they felt these were important to their development as clinicians, and to the development of knowledge, skills and

competencies that will serve them in their future profession.
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Introduction: FK506 Binding Protein Like (FKBPL) is a novel member of the immunophilin protein family. It targets the cell surface receptor, CD44,

disrupting tumour angiogenesis and cancer stem cells, resulting in significant growth inhibition. AD-01 is a novel therapeutic based on the active

domain of FKBPL. Previous studies noted that FKBPL deficient mice demonstrate enhanced angiogenesis and increased inflammation. This project

examined the role of FKBPL and AD-01 on endothelial barrier function and pro-inflammatory cytokine release, both of which play an integral role in

the pathogenesis of conditions such as stroke, insulin-resistant diabetes and septic shock.

Methods: THP-1 cells (monocytes) were stimulated with LPS (lipopolysaccharide) ± AD-01, and ELISA was used to determine IL-1, IL-6 and TNF-

cytokine secretion. siFKBPL knockdown transfection was performed on HMEC (endothelial) cells and the Evans blue vascular permeability assay

was employed to assess effects of FKBPL on endothelial permeability. Finally, Western blotting was used to evaluate the effects of AD-01 on the

MAP-K, STAT3 and NF-B intracellular signaling pathways.

Results: AD-01 significantly abrogated LPS-induced NFB and STAT3 activation and Il-1 secretion. Furthermore, siRNA mediated knockdown of

FKBPL resulted in a highly significant increase in vascular permeability which was partially reversed by treatment with AD-01.

Discussion: FKBPL and AD-01 demonstrate a clear role in both response to LPS signaling and protecting vascular intergrity. FKBPL’s therapeutic

peptide, AD-01, could therefore be useful in the treatment of diseases where inflammatory responses mediated by high IL-1 secretion are

implicated.
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TRAIL-blazing: Elucidating the effectiveness of soluble TRAIL in different Glioblastoma cell lines

Aoife Doolan, Brona Murphy, Frank Lincoln

Department of Physiology and Medical Physics, RCSI, Dublin 2.

Glioblastoma (GBM) is a brain tumour that is very resistant to treatment. This is due to “glioblastoma stem cells”, which resist apoptosis. TRAIL is

a potential treatment of GBM. TRAIL targets cancer cells by binding to death receptors, and recruiting components of the DISC. However, many

GBM cells are resistant to TRAIL. An example of TRAIL-resistant GBM cells is the U251 line. Another commonly used cell group is the A172

variety, which are very susceptible to TRAIL treatment and readily undergo apoptosis. The reason for this is unknown. We chose to study this,

focusing on the role of Caspase 8, cFLIP, Caspase 3, and PARP, which are all components in the apoptotic pathway. The cells were maintained in

DMEM. We used two flasks of each cell line – one treatment, one control group. The cells were passaged every 3 days. The cells were then treated

for 1 hour with TRAIL, 100 nanograms/ml, made up to a final volume of 5mls per cell line. Lysates were made from both the treated cells and the

control cells, and levels of C8 were analysed by gel electrophoresis and Western Blot. The next replicate of the experiment involved treating the

cells with a caspase inhibitor (ZVAD), then treating with TRAIL and analysing C8 with an IP technique and Western Blotting. Western blot analysis

revealed that TRAIL treatment initiated caspase 8 processing, as some of the early cleaved fragments, p55 and p43/41, were visible. However, this

activation was not enough to elicit cell death, in either the A172 or the U251 cell lines. Following immunoprecipitation of caspase 8 in the

ZVAD/TRAIL treated cells, we did western blot analysis on the other components of the apoptotic pathway- cFLIP, C3 and PARP. It was found that

no interaction occurred between C8 and any of these components. Our IP results confirm that TRAIL interacts with Caspase 8, as treatment with

inhibitor ZVAD showed that there was no interaction between caspase 8 and the other components of the DISC.
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Introduction

To date no studies within the Irish healthcare service have explored the cost of managing Pressure Ulcers (PUs) of all grades. As such, the exact

economic impact of PUs within this setting remains largely unknown. Given the significant prevalence and incidence of PUs, it is important that

greater insight into the economic impact of them is gained. 

Aim and objectives: The aim of this study was to explore cost implications of the management of PUs grade 2-3, within an acute care setting in

Ireland, using a novel health economic model.

Methods: A retrospective survey design was employed to test the feasibility of using a health economic model to estimate the cost of grade 2-4 PU

management. Data were collected from nursing and medical notes, from February to July 2017.

Outcomes: Data were collected from the notes of 20 patients. There were 12 males and 8 females with a mean age of 68.95 years (range: 37-95

years). Six of the PUs were hospital acquired and 14 were community acquired. The average length of stay was 31.8 days (range: 5-119 days).

Total cost of PU care for the 20 PUs was calculated at €17,903.28, with the mean cost per patient calculated as €895.2 (range: €75.7-€3,784.79).

Conclusion: PU management consumes an important portion of overall hospital expenditure. The model enabled capture of data required for this

type of cost analysis, however, this should be undertaken prospectively. The retrospective survey design employed was unsuitable due to the

inconsistent documentation of materials used and care provided, as well as difficulties obtaining unit and labour costs.

References:1. National Pressure Ulcer Advisory Panel, European Pressure Ulcer Advisory Panel and Pan Pacific Pressure Injury Alliance.

Prevention and Treatment of Pressure Ulcers: Quick Reference Guide. Emily Haesler (Ed.). Cambridge Media: Osborne Park, Western Australia;
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Introduction: Insufficient regeneration of a vascular network remains a major limitation of tissue engineering[1]. Consequently, scientific interest has

recently focused on developing prevascularised biomaterials. Within TERG, proteinaceous prevascularised collagen scaffolds have shown

promising results but are limited due to cost, dose delivery & protein stability[2]. Using plasmid DNA coding for the pro-angiogenic chemokine

stromal derived growth factor(SDF1) may provide a more advantageous alternative approach by gene activated scaffold(GAS). Aim and objectives:

To develop a pro-angiogenic SDF1-GAS & determine how it supports HUVEC endothelial cell maturation & adipose derived stem cells(ADSC)

recruitment in vitro. Methods: Polyethyleneimine(PEI) nanoparticles were prepared with pDNA-SDF1 as previously described forming a PEI-pSDF1

complex[3]; then combined with freezedried collagen scaffolds to make a SDF1-GAS. 2)SDF1-GAS were endothelialized with HUVECs alone or by

co-culturing with ADSCs added 3 days post-seeding with HUVECs[2]. After 14 days, functional angiogenic analysis using qRT-PCR, immuno &

migration assays. Outcomes: HUVECs & co-cultures on SDF1-GAS gene expression showed an upregulation in VEGF, CXCR4 & eNOS. SDF1

immunostaining showed a greater amounts of surface bound protein in the SDF1-GAS compared to cells on gene-free scaffolds. Angiogenic

markers, CD144,CD31&CD106 revealed more pronounced & uniformly distributed positive immuno-staining in co-culture groups than HUVECs on

GAS alone. GAS supernatants increased cell migration particularly in co-culture groups. Conclusion: This study developed functional SDF1-GAS

which enhanced angiogenesis by activating endothelial cells to stimulate &recruit ADSC stem cells for tissue repair. References 1.Perry,L. et

al.,(2017),Mol Ther,25(4)p935. 2.McFadden T.M.et al.,(2013),Acta Biomater9(12)p9303 3. Laiva A.L, et al. (2018).International Journal of

Pharmaceutics Funder: RCSI-Dilmun PhD Scholarship and Gene2Skin EU Horizon 2020/692221


