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Welcome

Welcome to Galway for the 70th Scientific Meeting and AGM of the Irish Cardiac Society. 
Thank you to all who have contributed: those who have submitted and assessed abstracts, 
our chairpersons, abstract presenters and our guest speakers. I am delighted to welcome 
Prof Bernard Prendergast, Prof Simon Ray, Prof Stephan Achenbach, Dr Mary Norine 
Walsh, Prof Bill McEvoy, Dr Ed Nicols, Dr John Harold and Dr Yorum Ritcher as our keynote 
speakers. I am also honoured on behalf of the society to welcome Dr Salim Yusuf, past 
President of the World Heart Federation who will deliver this year’s Stokes Lecture. I 
am delighted also that on Saturday morning we are introducing a medical innovations 
session aimed at providing an opportunity for Irish cardiology startups to showcase their 
innovations and discuss clinical needs and expectations and I look forward to receiving 
your feedback on this addition to the programme.

2019 marks the 70th year of the society and we owe a debt of gratitude to the small 
group of individuals who came together in 1949 and formed the Irish Cardiac Society, 
and to those who have worked tirelessly since then to develop and expand activities to 
create the vibrant and dynamic society we have today. I urge you all to take time to read 
the historical pamphlet summarising the last 7 decades which we have prepared for this 
meeting and my thanks to Prof Mahen Varma for his work on this over recent months. 
The Cardiology on the Green meeting held with the Mayo Clinic in Dublin in April as part 
of our 70th year celebrations was a tremendous success and a meeting of exceptionally 
high calibre. We are delighted to announce the Mayo Clinic have agreed to partner with us 
once again and the second Cardiology on the Green meeting is scheduled for 23–25 April 
2020 in the Royal College of Physicians. 

Throughout the year it has been a pleasure for me to represent the Society at home, both 
from a training perspective via the Irish Board for Training in Cardiovascular Medicine with 
Prof Brendan McAdam, and through participation in the HSE Cardiac Services Review 
Group. The training programme and key issues concerning the profession of cardiology 
are priority activity areas that require ongoing input and commitment and my gratitude 
to all members who are working daily to deal with pressing issues within our profession 
whilst training and supporting the next generation of Ireland’s cardiologists.

Further afield, in March I attended the European Society of Cardiology Spring Summit 
an event that brings together national society Presidents and Cardiologist of Tomorrow 
representatives. This was a very informative few days and an excellent networking 
opportunity which resulted in Dr Victoria Johnston from Germany accepting our invitation 
to come and present to our Young Cardiologists at this meeting and I welcome her warmly. 
Later in March at the American College of Cardiology congress in New Orleans we 
hosted our 4th reception for Irish American Cardiologists, now an established and hugely 
beneficial event for the society. Our connections with the ACC are going from strength to 
strength thanks largely in part to the support of current and past ACC Presidents and our 
Irish community based in the US. I urge any of you considering attending an American 
meeting next year to choose the ACC meeting and join us at our 5th event taking place on 
Saturday, 28 March in Chicago.
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In June I attended the British Cardiovascular Society annual meeting in Manchester and 
co-chaired a joint meeting with the British Cardiovascular Society and the American 
College of Cardiology under the auspices of our British & Irish chapter within the ACC. My 
thanks to Dr Mark Harbinson for representing the society as our speaker at this session. 
Most recently in August we enjoyed a very successful five days at the European Society 
of Cardiology congress in Paris, hosting an excellent networking event and celebrating the 
victory of the Irish Young Cardiologists Group who won the Virtual Case Competition in 
which 19 countries competed.

Each year it seems is tinged with sadness and this one is no different. I know I speak 
on behalf of every member when I express our acute sadness at the loss of Dr Darragh 
Moran who passed away in June. Darragh, the Brian McGovern recipient in 2015 was a 
young and promising doctor and a fantastic individual. As we remember him we think also 
of his family and loved ones as they deal with their enormous loss. 

As I come to the end of my first year as President I am struck by the extent of activities 
the society undertakes and I want to thank all council members for their support, 
along with the many members who represent the society on both the national and 
international stage. In the last 12 months ICS members have supported the society by 
sitting on taskforces and committees, reviewing guidelines and curriculums, participating 
in registries and ESC Atlas projects and in writing exam questions. Without this level of 
support we would not have our active and dynamic Society that is so highly thought of by 
our national and international counterparts.

As a Galway native I am delighted that the meeting is taking place in my home town and I 
hope that alongside the educational components you take some time to enjoy everything 
Galway has to offer. 

I look forward to speaking with many of you over the coming days and wish you a very 
successful meeting.

Prof Jim Crowley

MD FRCPI FESC FACC 
President, Irish Cardiac Society





ICS Council 2018–2019

President: Prof Jim Crowley

Honorary Secretary: Dr Lana Dixon

Honorary Treasurer: Prof Vincent Maher

Council Members: Dr Albert McNeill (Past President)

 Prof Aaron Peace

 Mr Alastair Graham

 Prof Brendan McAdam

 Prof Carl Vaghan

 Dr Christine Hughes

 Dr John Erwin

 Dr Peter McKavanagh

 Dr Stephen O’Connor

 Dr Angie Brown (IHF Representative)

Download the conference app: www.icsapp19.com

WiFi is complimentary throughout the venue and 
there is no password required.

Please be advised that photographs will be taken and video recordings may be 
made at this event. These materials may be used by the Irish Cardiac Society and 
media outlets to be included in future publications, media and promotional materials, 
digital and social media platforms. If you do not wish to appear in any images or 
videos captured please contact bdalton@irishheart.ie in advance where possible or 
on site at the event. Appropriate steps will be taken to comply with your wishes.
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Coffee / Exhibition / Moderated Posters – Denis McC Boyle Suite
General Posters – Michael Walsh Suite

Thursday, 17 October
09.30–15.30 MEETING OF IRISH NURSES CARDIOVASCULAR ASSOCIATION – Risteard Mulcahy Suite

15.45–17.00 MEETING OF IRISH ASSOCIATION OF CARDIAC REHABILITATION – Risteard Mulcahy Suite

17.00–18.00 MEETING OF IRISH CARDIAC SOCIETY SENIOR MEMBERS – Tim Counihan Suite

17:30-18:30 IRISH CARDIAC SOCIETY COUNCIL MEETING – Michael Scott Suite

18.30–21.00 IRISH CARDIAC SOCIETY SESSION 1: EP SUBGROUP MEETING – Sean Blake Suite

Chaired by Prof David Keane and Dr Michael Roberts

18.30–21.00 IRISH CARDIAC SOCIETY SESSION 2: INTERVENTION SUBGROUP MEETING & CASE COMPETITION 
– Gerry Gearty Suite
Chaired by Prof Aaron Peace and Prof Tom Kiernan

Friday, 18 October
07.00–08.30 MEETING OF TRAINER FACULTY – IRISH BOARD FOR TRAINING IN CARDIOVASCULAR MEDICINE 

– Gerry Gearty Suite

09.30–17.00 MEETING OF IRISH CARDIAC CLINICAL PHYSIOLOGISTS – Sean Blake Suite

09.00–18.15 IRISH CARDIAC SOCIETY SESSIONS 3–7 – Risteard Mulcahy Suite

09.00–10.40 ICS Session 3

10.40–11.10 Moderated & General Poster Abstracts 1. Exhibition / Coffee

11.10–12.40 ICS Session 4 – International Session

12.40–14.00 Lunch

14.00–15.30 ICS Session 5 – Irish Atherosclerosis Society

15.30–16.15 Moderated & General Poster Abstracts 2. Exhibition / Coffee

16.15–17.15 ICS Session 6 – Brian Maurer Young Investigator Award

17.15–18.15 ICS Session 7 – 2019 Stokes Lecture

18.15–18.45 IRISH CARDIAC SOCIETY 2019 AGM – Risteard Mulcahy Suite

19.45 Drinks Reception – Foyer, Galway Bay Hotel

20.30 Gala Dinner – Risteard Mulcahy Suite

Saturday, 19 October
09.30–14.00 IRISH CARDIAC SOCIETY SESSIONS 8–10 – Risteard Mulcahy Suite

09.30–10.45 ICS Session 8 – Training Update and Cardiologists of Tomorrow

11.00–12.30 ICS Session 9

12.30–14.00 ICS Session 10 – Medical Innovations
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Annual Scientific Meeting: ‘Novel & Rare Cardiac Conditions’

09.30 ~ Thursday, 17 October 2019 – Risteard Mulcahy Suite

09.30–10.00 Registration and Coffee 

10.00–10.15 Welcome & Opening Address: 
Bernie Hannon, President, INCA 

10.15–10.25 Welcome: 
Prof Jim Crowley, President Irish Cardiac Society

10.25–11.00 Spontaneous Coronary Artery Dissection (SCAD): 
Dr Canning, Vascular Consultant St James Hospital, Dublin

11.00–11.25 A Lived Experience with SCAD: 
Ms Pauline O’Shea

11.25–12.00 Right Coronary Artery Aneurysm; A Case Report & Management Review: 
Mr Sujeeth Suvarna, Cardiothoracic Surgeon, Blackrock Clinic, Dublin

12.00–12.30 Carcinoid Heart Disease: 
Sinead Teehan, Cardiology CNS, St James Hospital

12.30–13.10 Lunch / Poster viewing

13.10–13.30 RA & CVD Risk; The Impact on the Coronary Tree of Life: A case study: 
Shirley Ingram RANP, Tallaght Hospital, Dublin

13.30–14.10 Cardiac Amyloidosis Diagnosis & Case Presentations: 
Dr Monica Monaghan, Cardiology Consultant, SWAH Enniskillen

14.10–14.40 Cardiac Amyloidosis Nursing Care & Management: 
Dr Thirusha Lane Director CRL Amyloid Focus, Clinical Research London 

14.40–15.15 Long QT – The personal Impact: 
Lucinda Mc Nerney, Southern Services Development Manager IHF

15.15–15.30 Announcement of Best Poster / Close of Meeting: 
Bernie Hannon, President, INCA

Irish Cardiac Society
in association with

Irish Nurses Cardiovascular Association
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Annual Conference

15.45 ~ Thursday, 17 October 2019 – Risteard Mulcahy Suite

15.45 Introduction 
Noeleen Fallon, President IACR

15.50 Oral Presentation – CR Unit, Naas General Hospital 
Examining factors that impact on depression in patients attending cardiac rehabilitation

16.10 Oral Presentation – CR Unit, Tallaght University Hospital 
Peripheral arterial disease risk assessment & rehabilitation programme

16.30 Oral Presentation – CR Unit, Naas General Hospital 
Managing Erectile Dysfunction in Men Attending Cardiac Rehabilitation in Naas General Hospital

16.50 Closing Remarks 
Noeleen Fallon, President IACR

Electrophysiology Subgroup Meeting ~ Chaired by Prof David Keane and Dr Michael Roberts

18.30 ~ Thursday, 17 October 2019 – Sean Blake Suite

18:30 Update on percutaneous left atrial appendage occluders 
Dr Kevin Walsh, OLHC & MMUH, Dublin

18:50 The use of non-invasive ECG imaging (ECGi) in mapping arrhythmic substrates 
Dr Daniel O’Hare, St Thomas’s Hospital, UK

19:10 Ventricular arrhythmia from the left ventricular apex in patients without coronary artery disease 
Dr Katie Walsh, U Penn, PA, USA 

19:30 MRI in Cardiac Electrophysiology – current perspective and future directions 
Dr Louisa O’Neill, St Thomas’s Hospital, London, UK

19:50 Inherited Cardiac Arrhythmia Vignettes 
Dr Deirdre Ward, CRY, TUH, Dublin

20:10 Genetics and Cardiac Arrhythmias: What next? 
Dr Joe Galvin, MMUH, Dublin

Irish Cardiac Society
in association with

Irish Association of Cardiac Rehabilitation

Irish Cardiac Society ~ EP Subgroup Meeting
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The 20th Annual Cardiac IICMS Clinical Physiology Meeting

09.30 ~ Friday, 18 October 2019 – Sean Blake Suite

9:30 Opening of Meeting

SE
SS

IO
N 

I

9:35 Cardiac Imaging life beyond ECHO! 
Dr Mathew Barrett

10:15 MRI Guidelines for CIAD 
Speaker TBC

10:40 ICD Deactivation Guidelines Update 
IICMS working group

11:00 Coffee and trade stands

SE
SS

IO
N 

II

11:30 TAVI – The Nuts and Bolts 
Prof Ivan Casserly

12:00 TAVI for the Physiologists: Cath lab & Echo 
Mr Padraig O’Reilly

12:30 Gerard King Award and Student Award

13:00 Lunch and Trade Stands

SE
SS

IO
N 

III

14:00
IICMS working groups update:

• Extended hours
• Remote Monitoring

14:30

Advanced Practice
• Physiologist Led LinQ Implants 

Experience from two implanting centres
• Echo Reporting 

Ms Lorna Doran

15:30 Meeting Close

Irish Institute of 
Clinical Measurement Science, 

Faculty of Cardiology
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Friday, 18 October

07.00 – 08.30 MEETING OF TRAINER FACULTY –  
IRISH BOARD FOR TRAINING IN CARDIOVASCULAR MEDICINE

08.30 Registration
08.55 Opening Comments – Prof Jim Crowley, President, Irish Cardiac Society

09.00 – 11.10 IRISH CARDIAC SOCIETY SESSION 3:
Chair: Dr Stephen O’Connor

09.00 – 09.30 Prof Bernard Prendergast, Guys and St. Thomas’ London, United Kingdom 
2019 - A LEAP YEAR FOR VALVE INTERVENTION

09.30 – 10.40 Oral Presentations x 7

ORAL ABSTRACT PRESENTATIONS 1
1. THE IMPACT OF ATRIAL FIBRILLATION ABLATION ON PHYSICAL ACTIVITY AND QUALITY 

OF LIFE
B Glover, K Hong
Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada

2. ABLATION OF SCAR-RELATED VENTRICULAR TACHYCARDIA: PACED ELECTROGRAM 
FEATURE ANALYSIS (PEFA) IS A NOVEL AND EFFECTIVE SUBSTRATE BASED STRATEGY
D Crinion, M Hassan Shariat, A Baranchuk, C Simpson, D Gupta, J Hashemi, E E.Gul, H Abdollah, 
A Enriquez, B Glover, D Redfearn
Queen’s University Health Sciences / Kingston General Hospital, Kingston, Ontario, Canada

3. STEMI CARE IN OCTOGENARIANS AND NONAGENARIANS: A 5-YEAR REVIEW FROM AN 
IRISH PPCI CENTRE
C O’Connor, R Kumar, N Chongprasertpon, A Buckley, J Kumar, L Murphy, S Arnous, T Kiernan
University Hospital Limerick, Limerick, Ireland

4. DEACTIVATION OF IMPLANTABLE CARDIOVERTER DEFIBRILLATORS IN END-OF-LIFE 
SITUATIONS – A SINGLE CENTRE EXPERIENCE
P Nolan, Y Smyth, P Nash, J Crowley, B McNeill
Galway University Hospital, Galway, Ireland

5. AUDIT OF STRESS CARDIAC MAGNETIC RESONANCE REFERRALS IN NORTHERN IRELAND
E Bonanos, M Connolly, M Harbinson, L Dixon, P Horan, K Lyons, N Johnston
CMR Unit, Mater Hospital, Belfast HSC Trust Mater Hospital, 55 Crumlin Rd, Belfast BT14 6AG, 
Northern Ireland 

6. GENE TRANSCRIPTIONAL PROFILES AND EPIGENETIC REGULATION IN THE 
DEVELOPMENT OF HUMAN HEART DISEASE
1L Kerrigan, 3N Glezeva, 4P Collier, 4C Moreavec, 2J Baugh, 2M Ledwidge, 2K McDonald, 5S Das, 
1C Watson
1 Queens University Belfast, Belfast, Northern Ireland
2 STOP-HF Unit, St. Vincent’s University Healthcare Group, Dublin, Ireland
3 University College Dublin, Dublin, Ireland
4 Cleveland Clinic, Ohio, United States of America
5 Royal College of Surgeons of Ireland, Dublin, Ireland
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7. RETROSPECTIVE CROSS-SECTIONAL REVIEW OF OUTCOMES FROM A NURSE DELIVERED 
PRE-HOSPITAL DIAGNOSTIC SUPPORT SERVICE FOR SUSPECTED ACUTE CORONARY 
SYNDROME: THE COMPUTER IS STILL POOR AT DETECTING STEMI
1S Leslie, 2C Knoery, 3K Rjoob, 2J Heaton, 1R Bond, 4A Peace, 1C Bloe, 3A Iftikhar, 5V McGilligan
1 Cardiac Unit, Raigmore Hospital, NHS Highland, Inverness, United Kingdom
2 Division of Rural Health & Wellbeing, University of Highlands & Islands, Inverness, United Kingdom
3 Ulster University, Jordanstown Campus, Newtownabbey, Northern Ireland
4 Cardiology Department, Altnagelvin Hospital, Londonderry, Northern Ireland
5 Centre for Personalised Medicine, Ulster University, Londonderry, Northern Ireland

10.40 – 11.10 MODERATED & GENERAL POSTER ABSTRACTS 1

EXHIBITION / COFFEE

MODERATED POSTER ABSTRACTS 1
8. INHERITED CARDIAC CONDITIONS CLINICS IN IRELAND: A TEN YEAR REVIEW 

1D Crinion, 2Z Sharif, 1J O’Brien, 1N Mahon, 1J Keaney, 3T Prenderville, 3A Green, 1C McGorrian, 
2D Ward, 1J Galvin
1 Mater Misericordiae University Hospital, Dublin, Ireland
2 Tallaght University Hospital, Tallaght, Dublin, Ireland
3 Our Lady’s Children’s Hospital, Dublin Ireland

9. SUBCUTANEOUS ICD IMPLANTATION WITHOUT GENERAL ANAESTHESIA - A SINGLE 
CENTRE EXPERIENCE
L Murphy, D Moore
Tallaght University Hospital, Tallaght, Dublin, Ireland

10. HOW SUCCESSFUL IS MITRAL VALVE REPAIR FOR PATIENTS WITH BI-LEAFLET PROLAPSE?
M Jinih, L Casey, J McCarthy, F Kirby, J McHale
Mater Misericordiae University Hospital, Dublin, Ireland

11. MONOCYTE ACTIVATION AND NOVEL BIOMARKER SUB-STUDY OF LODOCO-MI
1T Hennessy, 2V Matthews, 3R Kurup, 2C Rudnicka, 2M Schlaich, 3S Patel, 1G Hillis, 
1 Royal Perth Hospital, Perth, Australia and University of Western Australia
2 Medical Research Foundation, Perth, Australia
3 Royal Prince Alfred / Health Research Institute, Sydney, Australia

12. POST-ISCHEMIC MYOCARDIAL REMODELING AND ITS MODULATION BY AN ELASTIN-LIKE 
RECOMBINAMERS-BASED HYDROG EL
1M Da Costa, 2P Contessotto,3D Orbanic,4C Jin,5P Owens,4N Karlsson,3JC Rodriguez-Cabello, 
6P Dockery, 7M Kilcoyne, 2A Pandit
1 Cardiothoracic Department, Galway University Hospital, Galway, Ireland
2 CURAM Centre for Research in Medical Devices, NUI Galway, Galway, Ireland 

3 G.I.R. Biofarge Lab, CIBER-BBN, Universidad de Valladolid, Valladodid, Sweden 

4 Medical Biochemistry, University of Gothenburg, Sweden 

5 Centre for Microscopy and Imaging, NUI Galway, Galway, Ireland 

6 Department of Anatomy, School of Medicine, NUI Galway, Galway, Ireland
7 Advanced Glycoscience Research Cluster, NUI Galway, Galway, Ireland
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GENERAL POSTER ABSTRACTS 1
13 PULMONARY VEIN ISOLATION- EVALUATING OUTCOMES IN THE SHIFT FROM 

RADIOFREQUENCY TO ESTABLISHED CRYOBALLOON ABLATION
S James, C McCann, N Cromie
Belfast Health and Social Care Trust, Northern Ireland

14. PEAK TROPONIN T IN STEMI: A PREDICTOR OF ALL-CAUSE MORTALITY AND LEFT 
VENTRICULAR FUNCTION
N Khullar, A Buckley, C O’Connor, A Ibrahim, A.I.A Ibrahim, C Cahill, C Ahern, S Arnous, T Kiernan
University Hospital Limerick, Limerick, Ireland

15. CARDIAC IMPLANTABLE ELECTRONIC DEVICE COMPLICATIONS IN A REAL-WORLD SETTING
1S Quinn, 1M Elhadi, 2R Weedle, 1P Nolan, 1S Keane, 1T Murphy, 1B Hynes, 1Y Smyth, 1B MacNeill, 
1J Crowley, 1P Nash
1 Department of Cardiology, Galway University Hospital, Galway, Ireland
2 Department of Cardiothoracic Surgery, Galway University Hospital, Galway, Ireland

16. RAPID AMBULATORY PHYSIOLOGIST-LED DISCHARGE FACILITATING (RAPID) MONITORING 
IS A SAFE AND EFFICIENT ALTERNATIVE TO INPATIENT TELEMETRY
P Nolan, P Nash
Galway University Hospital, Galway, Ireland

17. THE USE OF HALF CONCENTRATION SALINE IS SUPERIOR FOR THE CATHETER 
ABLATION OF TYPICAL ATRIAL FLUTTER
K Hong, B Glover
Division of Cardiology, University of Toronto, Toronto Ontario, Canada

18. CONSCIOUS SEDATION FOR TRANSCATHETER AORTIC VALVE IMPLANTATION: IS THE 
ANESTHETIST REQUIRED?
1T Prendiville, 2R Tanner, 1S Groake, 1A Jacobsen, 3C McGorrian, 4B Moran, 1I Casserly
1 Mater Misericordiae University Hospital, Dublin, Ireland
2 St James’s Hospital, Dublin, Ireland 
3 Mater Misericordiae University Hospital, Family Heart Screening Clinic, Mater Foundation, 

Dublin, Ireland
4 Mater Private Hospital, Dublin, Ireland

19. CAN HEART FAILURE EVER BE CLINICALLY STABLE? A REPORT ON THE OUTLOOK 
OF COMMUNITY-DIAGNOSED HEART FAILURE PATIENTS MANAGED IN A DISEASE 
MANAGEMENT PROGRAMME
A Redmond, R Gallagher, E O’Connell, R Murphy, L Healy, M Barrett, P Barrett, C Halley, 
M Ledwidge, K McDonald
Heart Failure Unit St Vincent’s Health Care Group, Dublin, Ireland

20. PROGRESSION OF DOPPLER-ECHOCARDIOGRAPHIC MARKERS OF STRUCTURE 
AND FUNCTION IN THE PERSONALISED PROSPECTIVE COMPARISON OF ARNI WITH 
ARB IN PATIENTS WITH NATRIURETIC PEPTIDE ELEVATION (PARABLE) RANDOMIZED 
CONTROLLED TRIAL
1M Ledwidge, 1RB Pharithi, 1F Ryan, 2J Dodd, 2D Murphy, 1J Gallagher, 1C Watson, 1M Barrett, 
1K McDonald, 1M Ferre
1 STOP-HF Unit, St Vincent’s University Healthcare Group, Dublin, Ireland
2 Radiology Department, St Vincent’s University Healthcare Group, Dublin, Ireland

21. CARDIAC INVESTIGATIONS IN ADULT INBORN ERROR OF METABOLISM COHORT
S James, A Sheerin, L Grabowsky, S Senanayake, Z Abidin, J O’Byrne, E Treacy, G Pastores
National Centre for Adult Inherited Metabolic Disorders, Dublin, Ireland
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22. WAKE ME UP BEFORE YOU GO GO (TO THE CATH LAB): A RETROSPECTIVE REVIEW OF 
ACTIVATION RATES OF THE STEMI PPCI SERVICE IN GALWAY
S Quinn, M Elhadi, M Frawley, M Joyce, V Reddy, S Keane, T Murphy, D Mylotte, B Hynes, 
L Rosseel, F Sharif, B MacNeill, P Nash, J Crowley
Department of Cardiology, Galway University Hospital, Newcastle Road, Galway, Ireland

23. THE SADS HEART OF THE MATTER: A REVIEW OF THE SUDDEN ARRHYTHMIC DEATH 
SYNDROME (SADS) BIOBANK IN THE MATER MISERICORDIAE UNIVERSITY HOSPITAL; THE 
CORNERSTONE OF A NATIONAL STRATEGY
1J Carron, 2C McGorrian, 1K Haverin, 1M Gallagher, 1M Fitzgibbon, 1J O’Brien, 3J Galvin, 4A Fabre
1 Mater Misericordiae University Hospital, Dublin, Ireland
2 Mater Misericordiae University Hospital, Family Heart Screening Clinic, Mater Foundation, 

Dublin, Ireland
3 Mater Misericordiae University Hospital, Connolly Hospital, Blanchardstown, Dublin, Ireland
4 University College Dublin School of Medicine, Dublin, Ireland

24. THE IMPACT OF A PPCI PROGRAMME ON TIME TO TREATMENT AND ON OUTCOMES 
FOLLOWING STEMI. A RURAL BASED POPULATION STUDY
1M Cronin, 1R Murphy, 1S Teehan, 2P Shiels, 3S Fleming
1 St. James’s Hospital, Dublin, Ireland
2 Midlands Regional Hospital, Tullamore, Ireland
3 Cardiology Department, Midlands Regional Hospital, Portlaoise, Ireland

25. REAL WORLD PRESCRIBING STRATEGIES FOR PATIENTS WITH AN INDICATION FOR ORAL 
ANTICOAGULATION UNDERGOING PERCUTANEOUS CORONARY INTERVENTION
1G Fitzgerald, 2C Kelly, 2JJ Coughlan, 1R Curtin, 1R Kerley, 2D Moore, 2B Loo, 2M Waters, 2D Mulcahy
1 Cork University Hospital, Cork, Ireland
2 Tallaght University Hospital, Dublin, Ireland

26. USING COMBINATION OF HIGH-FAT DIET AND HIGH-DOSE STREPTOZOTOCIN TO 
DEVELOP AN IN VIVO MODEL OF DIABETIC CARDIOMYOPATHY
L Kerrigan, K Edgar, A Russell-Hallinan, D Grieve, C Watson 
Queen’s University Belfast, Belfast, Northern Ireland

27. CONTRAST INDUCED ACUTE KIDNEY INJURY – A FIVE YEAR REVIEW
1L Burns, 1M Kinnin, 1D McEneaney, 1I Menown, 2M Kurth, 3N Morgan, 4M Harbinson, 1M Connolly
1 Cardiovascular Research Unit, Craigavon Cardiac Centre, Southern Trust, Northern Ireland
2 Randox Laboratories Ltd
3 Department of Nephrology, Daisy Hill Hospital, Southern Trust, Northern Ireland
4 Centre for Experimental Medicine, Queen’s University Belfast, Northern Ireland

11.10 – 12.40 IRISH CARDIAC SOCIETY SESSION 4: INTERNATIONAL SESSION
This session includes presentations facilitating delegate participation using the event app which 
can be downloaded via www.icsapp19.com

Chair: Dr Albert McNeill
Prof Stephan Achenbach, President Elect, European Society of Cardiology
Prof Simon Ray, President, British Cardiovascular Society
Dr Mary Norine Walsh, Past President, American College of Cardiology

12.40 – 14.00 LUNCH
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14.00 – 15.30 IRISH CARDIAC SOCIETY SESSION 5: 
IRISH CARDIAC SOCIETY / IRISH ATHEROSCLEROSIS SOCIETY JOINT SESSION
Chairs: Prof Ian Menown and Prof Vincent Maher

14.00 – 14.30 Prof Bill McEvoy, NUIG Galway, National Institute for Preventative Cardiology, Galway, Ireland 
THE iASPIRE STUDY: RESULTS FROM A NATIONALLY REPRESENTATIVE SURVEY OF 
SECONDARY CVD PREVENTION IN IRELAND

14.30 – 15.30 Oral Presentations x 6

ORAL ABSTRACT PRESENTATIONS 2
28. REMOTE TRANSMISSIONS FROM INJECTABLE IMPLANTABLE LOOP RECORDERS – AN 

INCREASING HEALTHCARE BURDEN
P Nolan, P Nash, Y Smyth, B McNeill, J Crowley
Galway University Hospital, Galway, Ireland

29. THE RACE TO REPERFUSION: DETERMINANTS OF TOTAL ISCHAEMIC TIME IN AN IRISH 
STEMI POPULATION
C O’Connor, C Maguire, A Ibrahim, R Kumar, J Kumar, A Buckley, C Ahearne, C Cahill, T Hennessy, 
S Arnous, T Kiernan
University Hospital Limerick, Limerick, Ireland

30. LIPID RANGES IN AN IRISH POPULATION
1D Hughes, 1B McEvoy, 2D Griffin, 1J Crowley
1 Cardiology Department, Galway University Hospital, Galway, Ireland
2 Clinical Biochemistry Department, Galway University Hospital, Galway, Ireland

31. EFFECT OF PCSK9 INHIBITORS ON CLINICAL OUTCOMES AND PATIENT EMPOWERMENT: 
A SINGLE-CENTRE EXPERIENCE
A Buckley, C O’Connor, C Cahill, N Khullar, S Arockiam, C Ahern, B McDermott, S Arnous, T Kiernan 
University Hospital Limerick, Limerick, Ireland

32. PREVALENCE AND CHARACTERISTICS OF NON–LIPID RISK FACTORS IN FAMILIAL 
HYPERCHOLESTEROLAEMIA – A STUDY BASED IN THE POPULATION REGISTERED IN THE 
LATVIAN REGISTRY OF FAMILIAL HYPERCHOLESTEROLAEMIA
Christos Nikola
Cork University Hospital, Cork, Ireland

33. SUDDEN CARDIAC DEATH AND INHERITED PREMATURE CONDUCTION DISEASE – 
POTENTIAL ROLE FOR IMPLANTABLE LOOP RECORDER IN SCREENING?
1Z Sharif, 1 L Murphy, 1H Connaughton, 1K Al-Harbi, 1C Honner, 2A Green, 1D Ward
1 Cardiac risk in the young Person (CRYP), Tallaght University Hospital, Tallaght, Dublin, Ireland
2 Department of Clinical Genetics, Crumlin Hospital, Dublin, Ireland

15.30 – 16.15 MODERATED & GENERAL POSTER ABSTRACTS 2

EXHIBITION / COFFEE

MODERATED POSTER ABSTRACTS 2
34. EXPLORING THE FEASIBILITY AND EFFECTIVENESS OF A NOVEL COMMUNITY BASED 

PROGRAMME FOR CARDIAC REHABILITATION IN THE WEST OF IRELAND
1D Dunne, 1D Keegan, 1I Gibson, 1S Seery, 1A Harris, 1P Hall, 2J Crowley
1 Croí, West of Ireland Cardiac Foundation and National Institute for Prevention and 

Cardiovascular Health, Galway, Ireland
2 University Hospital Galway, Galway, Ireland
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35. ENDOSCOPIC VEIN HARVEST: EARLY EXPERIENCE OF ADOPTING A MINIMALLY INVASIVE 
CONDUIT HARVESTING TECHNIQUE
S Siddiqui, M DaCosta, D Veerasingam, F Bartolozzi, A Soo
Department of Cardiothoracic Surgery, University Hospital Galway, Galway, Ireland

36. HYPOXIA INDUCES GENE-SPECIFIC EPIGENETIC MODIFICATIONS THAT PROMOTES A 
HYPERACTIVE PRO-FIBROTIC PHENOTYPE IN HUMAN CARDIAC FIBROBLASTS
1A Russell-Hallinan, 2N Glezeva, 2B Moran, 3S Das, 4M Ledwidge,4K McDonald, 2J Baugh, 1C Watson
1 Queens University Belfast, Belfast, Northern Ireland
2 University College Dublin, Dublin, Ireland
3 Royal College of Surgeons, Dublin, Ireland
4 STOP-HF Unit, St Vincent’s Healthcare Group, Dublin, Ireland

37. MULTIPLEXED MEASUREMENT OF CANDIDATE PROTEIN BIOMARKERS OF 
CARDIOVASCULAR DISEASE IN BLOOD
1C Tonry, 2K McDonald, 2M Ledwidge, 3B Hernandez, 3N Glezeva 2C Rooney, 4B Morrissey, 
3S R Pennington, 3JA Baugh, 1CJ Watson
1 Queens University Belfast, Belfast, Northern Ireland
2 Stop HF Unit, St Vincent’s Healthcare Group, Dublin, Ireland
3 Conway Institute, University College Dublin, Ireland
4 National Institute for Bioprocessing Research and Training, Co. Dublin, Ireland

38. CHA2DS2-VASc SCORE AND B-TYPE NATRIURETIC PEPTIDE IN PREDICTING STROKE, 
TRANSIENT ISCHEMIC ATTACK, THROMBOEMBOLISM AND DEATH IN AT-RISK PATIENTS 
WITHOUT ATRIAL FIBRILLATION - THE STOP-HF EXPERIENCE 
1B Kerr, 1P Rebabonye, 1,2K McDonald, 1,2M Ledwidge, 1E O’Connell, 1C Watson¹, 1,2J Gallagher
1 STOP-HF Unit, Department of Cardiology St Vincent’s healthcare group/St Michaels Hospital, 

Dublin, Ireland
2 School of Medicine, University College, Dublin, Ireland

39. PERFORMANCE OF A COMPUTER MODEL TO DETECT MISPLACED V1 AND V2 
ELECTRODES ON THE 12-LEAD ECG FOR THREE DFIFFERENT TYPES OF PATIENTS
1K Rjoob, 1R Bond, 1D Finlay, 2V McGilligan, 3S Leslie, 1A Iftikar, 4D Guldenring, 5C Knoery, 
1A Rababah, 6A Peace
1 Ulster University, Jordanstown Campus, Shore Rd, Newtownabbey, Northern Ireland
2 Faculty of Life & Health Sciences, Ulster University, Northern Ireland
3 Cardiac Unit, Raigmore Hospital, Division of Rural Health NHS Highland, Inverness, United Kingdom
4 HTW Berlin, Wilhelminenhofstr. 75A, 12459 Berlin, Germany
5 University of Highlands and Islands, Inverness, United Kingdom
6 Western Health and Social Care Trust, C-TRIC, Ulster University, Northern Ireland

GENERAL POSTER ABSTRACTS 2
40. TRANSOESOPHAGEAL ECHOCARDIOGRAM FINDINGS IN STROKE AND TIA, THEIR 

RELATIONSHIP WITH MRI DWI LESIONS
M Waters, D Moore, JJ Coughlan, B Loo
Tallaght University Hospital, Dublin, Ireland

41. BEAUMONT HOSPITAL CARDIOLOGY ANP LED VIRTUAL CLINIC FACILITATES THE SAFE 
DISCHARGE AND APPROPRIATE FOLLOW- UP OF PATIENTS WITH RANGE OF LOW/ 
INTERMEDIATE RISK ACUTE CARDIAC CONDITIONS FROM THE EMERGENCY DEPARTMENT
P Stoneman, J Adams, F Colbert, H Hussein, D Foley, R Sheahan, T Gumbrielle, BF McAdam, 
M Kennedy, P Mahon
Beaumont Hospital, Dublin, Ireland
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42. THE PREVALENCE OF TAKOTSUBO CARDIOMYOPATHY IN PATIENTS ADMITTED TO THE 
INTENSIVE CARE UNIT
M Carton, M Donnelly, A Fahy, JJ Coughlan, B Loo, D Moore
The Intensive Care Department, Tallaght University Hospital, Tallaght, Dublin, Ireland

43. FEASIBILITY OF IMPLANTABLE LOOP RECORDER IMPLANTATION AND REMOVAL BY A NURSE
K Dobbin, M Maxwell, YL Ong, N Cromie, C McCann, EW Chew, N McKeag
Belfast City Hospital, Belfast Health and Social Care Trust, Belfast, Northern Ireland

44. LONG TERM ECHOCARDIOGRAPHIC FOLLOW UP POST TRANSCATHETER AORTIC VALVE 
IMPLANTATION (TAVI) TO ASSESS FOR STRUCTURAL VALVE DETERIORATION (SVD) AND 
BIOPROSTHETIC VALVE FAILURE (BVF): A SINGLE CENTRE PROSPECTIVE STUDY
T Hennessy, D Chieng, K Ireland, G Yong, G Hillis
Royal Perth Hospital, Perth, Australia

45. UTILIZATION OF THROMBOLYSIS IN THE NATIONAL ACS PROGRAMME: THE CORK 
UNIVERSITY HOSPITAL EXPERIENCE
1Z Sharif, 1G Fitzgerald, 1R Curtin, 1P Kearney, 1E McFadden, 1P. O’Connor, 1P Kelly, 2C Vaughan, 
1J Curtain
1 Cork University Hospital, Cork, Ireland
2 Mercy University Hospital, Cork, Ireland

46. YOUNG AT HEART: RISK FACTOR ASSESSMENT OF YOUNG ADULTS (≤45) WITH ST 
ELEVATED MYOCARDIAL INFARCTION
R Kumar, J Kumar, C O’Connor, N Sankhyan, I Malik, M N Shakoor, J Zaman, E Turner, A Buckley, 
A Maloney, S Arnous, T Kiernan
University Hospital Limerick, Limerick, Ireland

47. PROGRESSION OF PRECLINICAL VENTRICULAR DYSFUNCTION AND STRUCTURAL 
ABNORMALITIES IN AN ASYMPTOMATIC COHORT WITH ELEVATED NATRIURETIC PEPTIDE; 
A REPORT FROM THE STOP-HF PROJECT
1M Ferre, 1RB Pharithi, 1M Ledwidge, 1C Watson, 1K McDonald, 1E O Connell, 2J Gallagher
1 STOP-HF Unit St. Vincent’s University Healthcare Group, Dublin Ireland
2 St Vincent’s University Hospital, Dublin, Ireland

48. PATIENT DISPOSITION AND CLINICAL OUTCOME AFTER REFERRAL TO A DEDICATED 
TAVI CLINIC
1M Gorecka, 1C Reddin, 1G Madders, 1L Monaghan, 1A Neylon, 1,2F Sharif, 1B Hynes, 1E Fennelly, 
1F McHugh, 1N Martin, 1K Mohammed, 1VR Bijjam, 3D Veerasingam, 3A Soo, 3M DaCosta, 2,4W Wijns, 
1,2D Mylotte
¹ Department of Cardiology, Galway University Hospital, SAOLTA Healthcare Group, Galway, Ireland
² National University of Ireland, Galway, Ireland
3 Department of Cardiothoracic Surgery, Galway University Hospital, SAOLTA Healthcare Group, 

Galway, Ireland
4 The Lambe Institute for Translational Medicine and Curam, SAOLTA University Healthcare 

Group, National University of Ireland Galway, Galway, Ireland

49. PREDICTORS AND PROGNOSTIC ROLE OF LEFT VENTRICULAR EJECTION FRACTION 
RECOVERY AFTER ST ELEVATION MYOCARDIAL INFARCTION
A Kearney, M Alkhalil, J Jones, M Donnelly, D MacElhatton, L Dixon
Royal Victoria Hospital, Belfast, Northern Ireland
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50. MANAGEMENT OF ATRIAL FIBRILLATION IN TACHYCARDIA-INDUCED HF-REF: SLOW AND 
STEADY WINS THE RACE
1S Quinn, 2C Farrell, 2K McGlynn, 2S David, 2G Aleong
¹ Galway University Hospital, Galway, Ireland
² Letterkenny University Hospital, Letterkenny, Donegal, Ireland

51. CRT SURVEY II: A EUROPEAN SOCIETY OF CARDIOLOGY (ESC) SURVEY OF CARDIAC 
RESYNCHRONISATION THERAPY IN 11,088 PATIENTS AN IRISH SUBSET ANALYSIS
1D Ranganathan, 2N Mahon, 3K Dickstein, 1R Sheahan, 4T Murphy, 3C Normond
1 Beaumont Hospital Dublin, Ireland
2 Mater Misericordiae University Hospital, Dublin, Ireland
3 University of Bergen, Stavanger University Hospital, Norway
4 Galway University Hospital, Galway, Ireland

52. PROGNOSTIC IMPLICATION OF CONTRAST INDUCED ACUTE KIDNEY INJURY – A FIVE 
YEAR MORTALITY REVIEW
1J Jones, 1I Menown, 2M Kurth, 1D McEneaney, 1M Kinnin, 3M Harbinson, 4N Morgan, 1M Connolly
1 Craigavon Area Hospital, Northern Ireland
2 Randox Laboratories
3 Belfast Trust, Belfast, Northern Ireland
4 Daisy Hill Hospital, Northern Ireland

53. REAL WORLD EXPERIENCE WITH ANTI-THROMBOTICS AFTER PERCUTANEOUS 
INTERVENTION IN PATIENTS WITH AN INDICATION FOR AN ORAL ANTICOAGULANT
R Tanner, M Cronin, L Macken, S Matiullah, S O’Connor, I Ullah, J Cosgrave, A Maree, R Murphy, 
B Foley, C Daly
St. James’s Hospital, Dublin, Ireland

54. NOVEL FORMIN HOMOLOGY 2 DOMAIN CONTAINING 3 (FHOD3) MUTATIONS 
ASSOCIATED WITH THE PATHOGENESIS OF HYPERTROPHIC CARDIOMYOPATHY (HCM) IN 
AN IRISH POPULATION
1J Carron, 2C McGorrian, 2J Galvin, 1M Gallagher, 1J O’Brien
1 Mater Misericordiae University Hospital, Dublin, Ireland
2 Mater Misericordiae University Hospital, Family Heart Screening Clinic, Mater Foundation, 

Dublin, Ireland

55. PROVISION OF CARDIAC CT ANGIOGRAPHY SERVICES WITHIN THE IRISH PUBLIC 
HEALTH SERVICE
1G Giblin, 2BF McAdam
1 Royal College of Physicians of Ireland Cardiology Higher Specialty Training Programme, 

Dublin, Ireland
2 Beaumont Hospital, Dublin, Ireland

16.15 – 17.15 IRISH CARDIAC SOCIETY SESSION 6: BRIAN MAURER YOUNG INVESTIGATOR AWARD
Chair: Prof Jim Crowley
Adjudicators: Dr Mary Norine Walsh, Prof Salim Yusuf, Prof Simon Ray
The Brian Maurer Young Investigator Award, is aimed at promising young investigators, to 
encourage and promote quality and original research in Cardiology. The award is named in 
honour of the late Dr Brian Maurer who was President of the Irish Cardiac Society from 1988 to 
1990 and who, throughout his career, was a strong advocate for research and very supportive to 
all young cardiologists as they embarked on their careers.

Finalist Presentations x 4
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56. PREDICTORS AND IMPACT OF PACEMAKER IMPLANTATION FOLLOWING TAVI; THE 
NORTHERN IRISH DATASET
P Brennan
Royal Victoria Hospital, Belfast, Northern Ireland

57. THE LOW DOSE COLCHICINE AFTER MYOCARDIAL INFARCTION (LODOCO-MI) STUDY: 
A PILOT RANDOMISED PLACEBO CONTROLLED TRIAL OF COLCHICINE FOLLOWING 
MYOCARDIAL INFARCTION
1T Hennessy, 1L Soh, 1M Bowman 1R Kurup, 1C Schultx, 2GS Hillis
1 Department of Cardiology, Royal Perth Hospital, Perth and Faculty of Health and Medical Sciences, 

University of Western Australia; Heart Research Institute, Sydney, Department of Cardiology, Royal 
Prince Alfred Hospital, Sydney and Faculty of Medicine, University of Sydney, Australia

2 Department of Cardiology, Royal Perth Hospital, Perth and Faculty of Health and Medical Sciences, 
University of Western Australia; Heart Research Institute, Sydney, Department of Cardiology, Royal 
Prince Alfred Hospital, Sydney and Faculty of Medicine, University of Sydney, Australia

58. CHARACTERISATION OF THE STRUCTURAL AND ELECTRICAL IMPACT OF AN ATRIAL 
SEPTAL DEFECT 
1L O’Neill, 1I Sim, 1D O’Hare, 1C Floyd, 1C Roney, 1J Whitaker, 1R Mukherjee, 1O Razeghi, 1S Niederer, 
2H Alam, 2E Rosenthal, 2M Jones, 1M Wright, 2A Frigiola, 1S Williams, 1M O’Neill
1 King’s College London, United Kingdom
2 Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom

59. PACE AND ABLATE FOR POORLY CONTROLLED AF – HOW DOES IT AFFECT HEART 
FAILURE METRICS?
S Esmonde, C-N Soong, B Kerr, N McKeag, C McCann, N Cromie, E-W Chew
Belfast Trust, Northern Ireland

17.15 – 18.15 STOKES LECTURE 2019 – Prof Salim Yusuf, Past President, World Heart Federation 
TACKLING THE GLOBAL BURDEN OF CVD

18.15 – 18.45 AGM

19.45 Drinks Reception – Foyer, Galway Bay Hotel

20.30

Gala Dinner – Risteard Mulcahy Suite
John Gordon Harold, MD, Past-President, American College of Cardiology 
Presentation: 1949–2019 – THE 70 YEAR SHARED LEGACY OF THE AMERICAN COLLEGE 
OF CARDIOLOGY AND THE IRISH CARDIAC SOCIETY
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Saturday, 19 October
09.30 – 10.45 IRISH CARDIAC SOCIETY SESSION 7:

Chairs Prof Jim Crowley and Prof Brendan McAdam
09.30 – 09.45 Cardiology Education & Training Update
09.45 – 10.00 Brian McGovern Fellowship Update – Dr Angela McInerney
10.00 – 10.45 Cardiologist of Tomorrow Session

COT Ireland Update – 10mins – Dr Diarmaid Hughes 
COT NI Update – 10 mins – Dr Paul Brennan 
Becoming a (Young) Cardiologist in Germany – 20 Mins – Dr Victoria Johnston

10.45 – 11.00 EXHIBITION / COFFEE

11.00 – 12.30 IRISH CARDIAC SOCIETY SESSION 8:
Chair: Prof Brendan McAdam

11.00 – 11.30 Prof Ed Nicol, Royal Brompton Hospital and Chelsea & Westminster Hospital, London, 
United Kingdom 
STATE-OF-THE-ART CARDIOVASCULAR CT – AN UPDATE FROM SCCT 2019

11.30 – 12.30 Oral Presentations x 6

ORAL ABSTRACT PRESENTATIONS 3
60. THE CORRELATION BETWEEN CARDIAC BIOMARKERS AND FINDINGS ON 

TRANSTHORACIC ECHOCARDIOGRAPHY IN THE INTENSIVE CARE UNIT. A SINGLE 
CENTRE, RETROSPECTIVE STUDY
1F O’Riordan, 1 M Carton, 1JJ Coughlan, 1 M Donnolly, 2 A Fahy, 2 D Moore, 1 B Loo, 1 V Maher
1 Department of Cardiology, Tallaght University Hospital, Tallaght, Dublin, Ireland
2 Department of Intensive Care, Tallaght University Hospital, Tallaght, Dublin, Ireland

61. TEMPORAL TRENDS IN THE FREQUENCY OF INDUCIBLE MYOCARDIAL ISCHAEMIA DURING 
SINGLE-PHOTON EMISSION COMPUTED TOMOGRAPHY (SPECT): 2012-2017
1R Kerley, 2Z Sharif, 1P Kearney
1 Cork University Hospital, Cork, Ireland
2 Tallaght University Hospital, Tallaght, Dublin, Ireland

62. TETRANECTIN EXPRESSION IS ASSOCIATED WITH MYOCARDIAL FIBROSIS AND MAY 
BE A USEFUL SERUM BIOMARKER FOR INDICATING EARLY MYOCARDIAL INJURY AND 
PREDISPOSITION TO HEART FAILURE DEVELOPMENT
1K Edgar, 2N Glezeva, 3P Collier, 4M Ledwidge, 2J O’Reilly, 2I Tea, 2J Baugh, 3K McDonald, 
4E O’Connell, 1C Watson
1 Queens University Hospital, Belfast, Northern Ireland
2 University College Dublin, Dublin, Ireland
3 STOP-HF Unit St Vincent’s University Healthcare Group, Dublin, Ireland
4 St Vincent’s University Healthcare Group, Dublin, Ireland



IRISH CARDIAC SOCIETY ANNUAL SCIENTIFIC MEETING & AGM PROGRAMME 17–19 October 2019   |    19

63. CHARACTERIZATION OF THE RIGHT VENTRICULAR SUBSTRATE PARTICIPATING IN POST-
INFARCTION VENTRICULAR TACHYCARDIA
K Walsh, R Shah, S Khan, G Supple, F Garcia, D Frankel, D Lin, R Kumareswaran, M Hyman, 
J Arkles, R Deo, E Zado, M Riley, R Schaller, S Nazarian, S Dixit, A Epstein, DJ Callans, 
FE Marchlinski, P Santangeli
Department of Cardiac Electrophysiology, Hospital of the University of Pennsylvania, 
Philadelphia, United States of America

64. THE PREVALENCE OF LATE ANTHRACYCLINE INDUCED CARDIOTOXICITY IN SURVIVORS 
OF CHILDHOOD MALIGNANCY IN NORTHERN IRELAND
C McCune, M McGowan, R Johnston, A McCarthy, C Watson, L Dixon
Belfast Trust, Belfast, Northern Ireland

65. ELEVATED LEVELS OF CATHEPSIN S IS ASSOCIATED WITH INFLAMMATION AND 
PATHOLOGICAL REMODELLING IN HEART FAILURE WITH PRESERVED EJECTION FRACTION
1A Russell-Hallinan, 2N Glezeva, 2I McDonald, 3G Cooke, 4M Ledwidge, 4K McDonald, 1R Burden, 
1C Watson
1 Queens University, Belfast, Northern Ireland
2 University College Dublin, Dublin, Ireland
3 Technological University Dublin, Dublin, Ireland
4 STOP-HF Unit, St. Vincent’s University Healthcare Group, Dublin, Ireland

12.30 – 14.00 IRISH CARDIAC SOCIETY SESSION 9: MEDICAL INNOVATIONS
The medical innovation session is being introduced to the 2019 programme aimed at providing 
an opportunity for Irish cardiology startups to showcase their innovations and discuss clinical 
needs and expectations. This session is open to all conference attendees and those with an 
interest in the area of medical innovations within cardiology

Chair: Dr Faisal Sharif
12.30 – 12.35 Welcome and Introduction – Prof Jim Crowley
12.35 – 13.00 Dr Yoram Richter, Chief Scientific Officer, Medinol 

MEDICAL DEVICE DEVELOPMENT – A CLINICIAN-INDUSTRY COLLABORATION
13.00 – 13.30 Showcase Presentations

1. Martin Quinn, CroíValve
2. Barry O’Brien, AtriAN Medical
3. Fidelma Callanan, Intelesens

13.30 – 14.00 Panel Discussion
14.00 Closing Comments and Conference Close – Prof Jim Crowley, President, Irish Cardiac Society



20    |    IRISH CARDIAC SOCIETY 70TH ANNUAL SCIENTIFIC MEETING & AGM PROGRAMME 17–19 October 2019

ORAL ABSTRACT PRESENTATIONS 1

1. The impact of atrial fibrillation ablation on physical activity and quality of life

B Glover, K Hong
Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada

Introduction: Atrial fibrillation (AF) is the most common cardiac arrhythmia and is associated with 
potentially life-threatening complications such as heart failure and a five-fold increase in the risk of 
ischemic stroke. AF can also result in disabling symptoms, which subsequently reduce an individual’s 
quality of life (QoL) and exercise performance. The incidence and prevalence of AF continues to 
increase with the aging population, posing significant global healthcare concerns associated with 
AF-related hospitalizations, increased morbidity, and mortality. Catheter ablation (CA) is currently 
the mainstay of treatment for patients with symptomatic AF. However, there is limited evidence to 
correlate catheter ablation with improvements in exercise capacity and QoL outcomes. 

Methods: Thirty-six consecutive patients aged >18 years awaiting a first-time or re-do CA for 
symptomatic paroxysmal or persistent AF were enrolled. Patients were provided with a medical grade 
physical activity monitor which recorded and transmitted exercise performance over a 7-day period 
pre- and post-ablation. Exercise volume and intensity were determined by total step count and step 
rates thresholds for time spent performing moderate-to-vigorous physical activity (MVPA), respectively. 
At baseline and 3-months post-ablation, a 48-hour Holter monitor was performed and a QoL 
survey was administered using the Atrial Fibrillation Effect on QualiTy-of-life (AFEQT) questionnaire. 
At 3-months, AF recurrence was recorded using Holter monitoring and the QoL assessment was 
repeated. A recurrence beyond the blanking period lasting >30 seconds was considered as a failure. 

Results: Of the 36 patients (mean age 60±10; 31% female), 30 (83%) were successful, while 
6 (17%) had failed procedures. Overall, improvements in total step count (p=0.03) and MVPA 
(p=0.013) were observed in patients with successful procedures, while no such improvements 
were observed in the failure group. Additional improvements were also observed across 
echocardiographic and electrocardiographic parameters amongst patients with successful 
procedures. Significant improvements in left ventricular ejection fraction (LVEF) were demonstrated 
for patients without recurrent episodes of arrhythmia at 3-month follow-up (59±11% vs. 65±1%, 
∆6.0±2.6; p=0.026). These results correlated to significantly higher global AFEQT scores amongst 
successful patients post-ablation (p=0.04).

Conclusion: Amongst patients with symptomatic paroxysmal or persistent AF, successful 
treatment with CA led to significant improvements in exercise capacity and QoL. Further 
investigation is warranted to confirm these results in the long-term.

2. Ablation of scar-related ventricular tachycardia: paced electrogram feature 
analysis (PEFA) is a novel and effective substrate based strategy

D Crinion, M Hassan Shariat, A Baranchuk, C Simpson, D Gupta, J Hashemi, EE Gul, H Abdollah, 
A Enriquez, B Glover, D Redfearn
Queen’s University Health Sciences / Kingston General Hospital, Kingston, Ontario, Canada

Background: Ablation of scar related ventricular tachycardia (VT) has been shown to be superior 
to escalation of drug therapy. However, the incremental benefit remains modest, with 42% 
experiencing recurrent shocks and 64% appropriate anti-tachycardia pacing (ATP) in the VANISH 
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study. Furthermore, VT induction to allow activation mapping and entrainment is not tolerated in 70 
% of cases. Improved substrate based ablation strategies are needed. Paced electrogram feature 
analysis (PEFA) is a novel and promising technique. This method utilizes close coupled extra-
stimuli to reveal latency and increased electrogram (EGM) duration (Figure 1) that is evident at 
critical VT isthmus(es) (Figure 2). 

Purpose: To investigate the effectiveness of PEFA based VT ablation.

Methods: A single centre, prospective study. Consecutive cases of scar related VT that had an 
implantable cardiac defibrillator (ICD) and no prior ablations were recruited. Close coupled pacing was 
performed at the right ventricular apex (VERP + 50 ms) and the VT isthmus(es) identified on high 
density mapping catheters (HD Grid™ or Reflexion™, St Jude) by increased electrogram (EGM) duration 
and latency (Figure 1). An algorithm was developed to identify the latest EGM component after the 
S2 pacing artefact (St Jude EnSite Precision Electroanatomic Mapping). The amplitude sensitivity was 
set at 0.05 mV and manual assessment was used to correct the automated annotation when visibly 
inaccurate. This millisecond value was displayed on the geometry as a colour (PEFA map) (Figure 2). 
PEFA identified VT isthmus sites were targeted for ablation (Figure 1). The PEFA map was repeated to 
ensure comprehensive abolition. VT stim protocol with three extra-stimuli was performed at the end of 
each case. Follow up ICD interrogation data was utilized to assess for VT recurrence and mortality. 

Results: A total of 23 cases were recruited. Table 1 provides an overview of baseline characteristics. 
Table 2 includes procedure details and outcomes.

Conclusion: PEFA based VT ablation is feasible and effective. A high proportion of cases were 
non-inducible, with low VT recurrence rates. This is the largest dataset to date on PEFA based VT 
ablation, the first to include non-ischaemic aetiologies, and reports a longer mean follow up. PEFA 
appears to be a promising substrate based VT ablation strategy.

Abstract 2 Figure 1: Illustration of an Electrogram Recording on a Mapping Catheter as an Extra-
Stimulus (VERP+50 ms) is Delivered at Right Ventricular Apex. Fractionated Near Field Potentials 
are Revealed that Increase the Electrogram Duration.

S2

Electrogram duration (ED)
Local activation time
Paxcing
Conduction time
Latency (LT)

S1 S1

600 msec VERP+50 msec

Abstract 2 Figure 2: Bipolar Voltage Map and PEFA Map in RAO View. PEFA Guided Ablation 
Lesions at Scar Border Zone. 

S2 Latest last deflection

Biopolar Voltage PEFA map
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Abstract 2 Table 1: Baseline Characteristics

Table 1. Baseline Characteristics

Total Cases 23

Age, (years) 63.0 ± 10.4

Male, n (%) 18 (78.3%)

Aetiology - Ischaemic 19 (82.6%)

 - Dilated CM 2 (8.6%)

 - ARVC 1 (4.3%)

 - Hypertrophic CM 1 (4.3%)

Ejection Fraction (%)         30.5 ± 11.9

Abstract 2 Table 2: Procedure Details and Outcomes

Table 2. Procedure Details and Outcomes

VERP (ms) 280 ± 41.9

VT cycle length (ms) if known 353.8 ± 86.8

Epicardial Approach Required 1 (4.3%)

Procedure Duration (Min) 345.3 ± 60.2

Fluoroscopy time (mins) 22.6 ± 7.3

Ablation Duration (seconds) 1987 ± 954

Procedure Complication 1 (4.3%) (Haematoma)

Non-Inducibility Demonstrated 21/23 (91.3%)

Recurrence of VT > 30 days
 ≤ 30 days

1 (4.3%)
2 (8.6%)

Repeat VT Ablation 2 (8.6%)

Deaths 1 (4.3%) (CVA day 181)

Remains on Anti-Arrhythmic Medication (Class III or I) 14/23 (61%)

Follow up (days) 430 ±105

3. STEMI care in octogenarians and nonagenarians: A 5-year review from an 
Irish PPCI Centre

C O Connor, R Kumar, N Chongprasertpon, A Buckley, J Kumar, L Murphy, S Arnous, T Kiernan 
University Hospital Limerick, Limerick, Ireland 

Introduction: At present, relatively little is known about the outcomes of STEMI in the octogenarian 
and nonagenarian populations as they have been under-represented in previous studies. An 
increasing population of elderly patients with risk factors for CAD has resulted in an increase in the 
number of elderly patients presenting with ST elevation myocardial infarction (STEMI). The acute 
management of patients >80 years with STEMI is fraught with difficulty due to a higher risk from 
STEMI alongside a higher risk of complications from any treatment undertaken. 

Methods: Retrospective cohort analysis was conducted on all patients presenting to University 
Hospital Limerick over the age of 80 presenting with STEMI between January 2012 and December 
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2017. Patient-level data was sourced from electronic and paper patient records. Standard Bayesian 
statistics were employed for analysis. 

Results: A total of 1,268 patients presented with STEMI during this period. 172 (13.6%) were 80 
years or older. Of this subgroup, 159/172 (92.4%) were true STEMI. 124/159 (77.9%) patients were 
brought to the catheterization lab and 35/159 (22%) were managed medically. 107/159 (67.29%) 
had angiographic evidence of acute total or partial thrombotic occlusion, and of these 97/107 
were treated with PPCI (Figure 1). Overall mortality at 1 year was 26.4% (42/159), and patients in 
the PPCI group had numerically lower 30 day mortality compared with the conservative group 
(20.6% vs 37.1% respectively, p=0.07). At one year follow-up, there was a significantly higher 
mortality observed in the conservative group versus the PPCI group (48.6% vs 22.4% respectively, 
p=0.005) (Figure 2). Average length of stay for patients brought to catheterization laboratory was 
5.53±8.2days. Of the patients brought to the cardiac catheterization laboratory (n=124), 16 patients 
(12.9%) exhibited cardiogenic shock, with 9 of these (56.25%) requiring intra-aortic balloon pump 
insertion. The presence of cardiogenic shock was associated with 87.5% mortality in those who 
were brought to the catheterization laboratory. In those who were brought for intervention, the 
mortality associated with cardiogenic shock was associated with a hazard ratio of 9.95 (95% CI 
5.0061-19.7888, p=<0.00001). At discharge, a relatively small proportion of patients 6/105 (5.7%) 
admitted from home required discharge to a long-term nursing home placement.

Conclusions: This study demonstrates that there is a high mortality rate with STEMI in those aged 
80 years or above, however, patients who are treated with PPCI have a significantly lower mortality 
rate at 1-year. The incidence of STEMI in patients over the age of 80 is likely to continue to rise and 
this may prove challenging. PPCI remains the optimal treatment approach towards STEMI and this 
should not be biased based on age, however, interventionists will need to take into account patient 
suitability on a case-by case basis. Octogenarians who undergo angiography and PPCI as required 
have 77.6% survival at 1 year and a 92.4% likelihood of discharge to home; without need for long 
term nursing home care. Despite the advanced age-profile of this cohort, we suggest favorable 
outcomes in the absence of cardiogenic shock and left ventricular pump failure.

Abstract 3 Figure 1: Patient Presentation 
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Abstract 3 Figure 2: Mortality Comparison at 1 Year Follow Up
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4. Deactivation of implantable cardioverter defibrillators in end-of-life 
situations – a single centre experience 

P Nolan, Y Smyth, P Nash, J Crowley, B McNeill
Galway University Hospital, Galway, Ireland

Background: Implantable Cardioverter Defibrillators (ICDs) have been proven to reduce the 
incidence of sudden cardiac death in both primary and secondary prevention populations. 
However, it is recognised that shock treatment can be negatively experienced by patients and there 
is recognition that this may be inappropriate in end-of-life and palliative care situations. Despite 
the fact that both Heart Rhythm Society and European Heart Rhythm Association Consensus 
documents both outline the appropriateness of deactivation of ICD shock therapy in these 
situations, research has shown that 27% of patients receive shock therapy in the last month of life 
(Goldstein et al 2004). 

Aim: The aim of the study was report on the single centre experiences of a protocol for 
deactivation of ICDs and Cardiac Resynchronisation Therapy Defibrillators (CRT-Ds) in a large 
tertiary referral centre. 

Methods: This large tertiary referral centre has had a protocol for Deactivation of ICDs in End-
of-Life Situations since late 2009 (Figure 1). ICD and CRT-D records for patients implanted in 
this centre were analysed for deaths which occurred between Jan 2010 and Dec 2018. Follow-up 
records were analysed for devices which were deactivated prior to death.

Results: A total of 149 patients with ICDs or CRT-Ds died between Jan 2010 and Dec 2018 which 
represented 23.8% of the ICD and CRT-D population implanted in the centre. 44 patients had the 
shock therapy of their device deactivated prior to death. This represented 29.4% of the patients 
with ICDs or CRT-Ds who died during this period. The numbers of deactivations are showing an 
upward trend, from one deactivation in 2010 to twelve deactivations in 2018 (Figure 2).
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Of these 44 patients, device deactivation occurred in the following locations
• 79% in the implanting centre
• 11.9% in the patients home or nursing home
• 6.8% in hospice settings
• 2.3% in an outlying hospital 

It was noted that the family were present at the time of deactivation in 32% of cases.

All deactivations occurred less than 7 days from the date of the patient’s death. All were carried 
out by Cardiac physiologists and performed in less than 24 hours. Where deactivation occurred in 
the community, the Cardiac Physiologist was met by a palliative care nurse or GP. In one case the 
hospital Heart Failure Nurse travelled with the Cardiac Physiologist.

In two further cases, requests for deactivation were received but could not be acted upon before 
the patient’s death. Both of these cases were from the community.

Conclusion: Deactivation of shock therapy in ICDs and CRT-Ds in end-of life situations is 
increasing and this service can be delivered by Cardiac Physiologists. Whilst the vast majority of 
deactivations occur in the implanting centre, over one in five occur in other settings and services 
should be designed to meet this need. The fact that only 29.4% of patients with ICDs or CRT-Ds 
implanted had their device deactivated, coupled with the fact that all deactivations occurred less 
than 7 days prior to date of death, suggest that significant education around this issue with other 
healthcare providers needs to take place.

Abstract 4 Figure 1: Protocol for deactivation of ICDs in end-of-life situations
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Abstract 4 Figure 2: Number of device deactivations by year
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5. Audit of stress cardiac magnetic resonance referrals in Northern Ireland

E Bonanos, M Connolly, M Harbinson, L Dixon, P Horan, K Lyons, N Johnston
CMR Unit, Mater Hospital, Belfast HSC Trust Mater Hospital, 55 Crumlin Rd, Belfast BT14 6AG, 
Northern Ireland

Introduction: Current guidelines regarding investigation and treatment of stable ischaemic heart 
disease are conflicting. The recently updated NICE guidelines advise CTCA for investigation of 
chest pain and reserve non-invasive ischaemia tests for patients with known coronary artery 
disease (Figure 1). The ESC guidelines advise non-invasive ischaemia tests for patients with a pre-
test probability of 15–85% using Diamond Forrester score. In practice, choice of investigation often 
depends on local availability and expertise and options for non-invasive ischaemia testing include 
DSE, MPI and CMR. This audit aimed to assess safety outcomes and sensitivity/specificity of stress 
CMR in Northern Ireland. 

Methodology: A retrospective audit of patients undergoing CMR from 1st Jan 2016 – 1st January 
2017 was undertaken. Baseline demographics, risk factors and CMR outcome (positive or negative 
for ischaemia) were recorded. For patients with a positive CMR, findings at angiography were 
assessed. CMR positive patients were defined as new inducible ischemia on stress CMR imaging. 
Patients with matched perfusion defects due to prior infarction were not included in analysis. For 
patients with a negative study, the electronic care record was reviewed to assess incidence of 
adverse outcomes including acute coronary syndrome (ACS) and mortality. Statistical analysis was 
performed using Chi square test for parametric categorical variables and Mann Whitney U test for 
parametric continuous variables, p<0.05 taken as significant. 

Results: In total, 105 patients were referred for stress CMR, 13 patients were excluded due to 
patient factors (cancellation, claustrophobia, body habitus) and a further 16 were excluded due 
to adenosine contraindications resulting in 74 patients for analysis. Of these, 22 patients were 
referred without previous angiogram or known coronary artery disease (11 due to angina, 8 due to 
impaired left ventricular systolic function demonstrated on Echocardiogram, 3 due to arrhythmias 
and elevated troponins). From that population, 19 patients had negative CMR and 3 patients 
had positive CMR with coronary artery disease confirmed on post CMR angiogram. In total, 54 
(72.9%) patients were male. Mean age was 64.8 yrs (SD 9.6 yrs), 45 (60.8%) were hypertensive, 
23 (31.0%) were diabetic, 36 (48.6%) had hypercholesterolaemia. Follow-up was undertaken 
from 14-26 months. Twenty nine (39.2%) had a positive CMR. Table 1 compares demographics 
of stress CMR positive and negative patients. Of the 45 stress CMR negative patients, no patient 
had myocardial infarction or mortality during follow-up. One patient had ongoing chest pain with 
subsequent angiography showing LAD disease requiring PCI. Of the 29 CMR positive patients, 20 
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(68.9%) had invasive angiography, of which 19 (95.0%) had PCI and 1 (5.0%) had bypass surgery. 
The remaining 9 patients were felt inappropriate for angiography due to comorbidities. There were 
no mortalities in the stress CMR positive group. Sensitivity was 0.96 for coronary artery disease 
according to post CMR angiogram. 

Conclusion: Stress CMR correctly identified patients with obstructive coronary disease which 
required further therapy with a high degree of sensitivity. Patients with negative studies appear to 
have a low risk of cardiac events in the short to medium term.

Abstract 5 Figure 1: Stress CMR (A: Mid anterior / septal ischaemia. B: Normal perfusion)

Abstract 5 Table 1: Comparison of demographics of CMR negative and CMR positive patients

Factor -ve CMR
n= 45 (%)

+ve CMR
n = 29 (%) p value

Male 33(73.3) 21 (72.4) 0.93

Hypertension 25 (55.5) 20 (68.9) 0.24

Diabetes 12 (26.6) 11 (37.9) 0.30

Cholesterol 21 (46.6) 15 (51.7) 0.67

6. Gene transcriptional profiles and epigenetic regulation in the development 
of human heart disease
1L Kerrigan, 3N Glezeva, 4P Collier, 4C Moreavec, 2J Baugh, 2M Ledwidge, 2K McDonald, 5S Das, 
1C Watson 
1 Queens University Belfast, Belfast, Northern Ireland
2 STOP-HF Unit, St Vincent’s University Healthcare Group, Dublin, Ireland
3 University College Dublin, Dublin, Ireland
4 Cleveland Clinic, Ohio, United States of America
5 Royal College of Surgeons of Ireland, Dublin, Ireland

Heart failure (HF) has reached epidemic proportions, affecting approximately 26 million people 
worldwide. HF is a clinical condition in which structural and/or functional impairment in the heart 
mitigates its ability to adequately fill up or eject sufficient blood in order to sustain the metabolic 
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requirements of the body. This occurs due to alterations in the size, shape or structure of the heart. HF 
subgroups are categorised according to the pathological changes through which HF has occurred.

Epigenetic regulation has been reported to have a crucial role in development of structural 
alterations associated with HF. DNA methylation is the most common epigenetic modification and 
occurs when a methyl group is added to a cytosine within a CpG dinucleotide site. This prevents 
binding of transcription factors to the DNA resulting in gene repression. In previous studies, it was 
shown that pro-fibrotic changes in human primary cardiac fibroblasts were associated with global 
DNA hypermethylation. Also, inhibition of DNA methylation resulted in anti-fibrotic and anti-
hypertrophic activity. 

The aim of this study was to investigate the impact of differential DNA methylation on gene 
expression profiles in HF patients. Furthermore, we aimed to study the pathological relevance 
of methylation-sensitive genes and determine if they can be altered using epigenetic modifying 
therapy. RNA sequencing and whole genome methylation profiling was carried out on cardiac 
tissue from HF patients diagnosed with dilated cardiomyopathy (DCM), hypertrophic obstructive 
cardiomyopathy (HOCM), ischemic cardiomyopathy (ISCM) and left-ventricular hypertrophy 
(LVH), and then compared with non-HF tissue. Genes that were highlighted as both differentially 
expressed and differentially methylated were selected as target candidates for in vitro validation. 
Human cardiac fibroblasts were cultured in normoxic and hypoxic environments, in the presence 
or absence of the DNA methylating inhibitor, 5-azacytidine-DC (5-AZA). Expression of selected 
target gene candidates were then measured. Our results show that in a PCA plot evaluating the 
relationship between gene expression patterns in the 4 HF subgroups compared with non-HF, 
there is definitive clustering between non-HF and DCM, HOCM and ISCM, but not between non-
HF and LVH. We identified several target gene candidates that were both differentially expressed 
and differentially methylated in HF as well as being attributed to having potential pathological 
roles relevant to the development of heart disease. We then showed that expression of these 
genes is altered in hypoxic conditions, but can be manipulated by 5-AZA treatment. This study 
presents evidence to support the role of aberrant DNA methylation in the development of human 
heart disease as well as revealing novel genes that could not only pose as prospective diagnostic 
biomarkers for HF, but could also be potential epigenome-influencing therapeutic targets.

7. Retrospective cross-sectional review of outcomes from a nurse delivered 
pre-hospital diagnostic support service for suspected acute coronary 
syndrome: the computer is still poor at detecting STEMI
1S Leslie, 2C Knoery, 3K Rjoob, 2J Heaton, 1R Bond, 4A Peace, 1C Bloe, 3A Iftikhar, 5V McGilligan
1 Cardiac Unit, Raigmore Hospital, NHS Highland, Inverness, United Kingdom
2 Division of Rural Health & Wellbeing, University of Highlands & Islands, Inverness, United Kingdom
3 Ulster University, Jordanstown Campus, Shore Rd, Newtownabbey, Northern Ireland
4 Cardiology Department, Altnagelvin Hospital, Londonderry, Northern Ireland
5 Centre for Personalised Medicine, Ulster University, Londonderry, Northern Ireland

Introduction: Acute coronary syndromes (ACS) are associated with high mortality. ST elevation 
Myocardial Infarction (STEMI) is the highest risk ACS, requiring timely diagnosis and management. 
A pre-hospital ECG has been shown to improve door to balloon time and therefore improve 
STEMI outcomes. However, ECG interpretation can be difficult, especially in the pre-hospital 
environment due to issues with experience and training. There are risks associated with under and 
over diagnoses. To help improve diagnostic accuracy and triage decisions, NHS Highland operates 
an ECG interpretation service whereupon all ECGs in suspected ACS patients are emailed from 
the community by the paramedic or primary care practitioner to Coronary Care Unit (CCU). At 
the CCU either a specialist cardiac nurse or consultant cardiologist provides ECG interpretation 
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and advice to the pre-hospital team. This study reports outcomes from a consecutive cohort of 
patients. Methodology: Consecutive suspected ACS patients referred to the pre-hospital ECG 
support service in May to July 2017 were included. Data collected included demographics, triage 
location, final diagnosis, troponin and 1 year outcome. Data were analysed to compare outcomes 
with provisional pre-hospital diagnosis and triage. Chi-squared test was used to determine if 
differences between groups were statistically significant (alpha=0.05).

Results: 428 ECGs were emailed to CCU over a 3 month time period, of which 337 were suitable 
for further analysis (91 excluded as duplicates or missing patient data). 27 patients from the 
transmitted ECGs had an ACS, of which 30% were STEMI and 70% were NSTEMI. The majority of 
patients with ACS (96.3%) had their ECG transmitted by ambulance staff. The ECG computerised 
diagnosis correctly identified only 30% of the ACS patients. Chest pain was the most common 
presenting complaint but 19% of ACS had a non chest pain symptom (breathless / collapse). 
100% of ACS were admitted with 70% going to A&E (no free bed in cardiology) and 4% going 
directly to the cardiac catheterisation laboratory. Death rate was high, with 22% mortality during 
the index admission and 37% 1 year mortality.

Conclusions: The pre-hospital ECG transmission to CCU provides an additional support and clinical 
tool to optimise pre-hospital ACS care. However, the computer diagnosis alone misdiagnosed most 
ACS patients. Implementation of a clinical decision support system with integration of ECG, patient 
symptoms and clinical signs could improve pre-hospital ACS management. 

MODERATED POSTER ABSTRACTS 1

8. Inherited cardiac conditions clinics in Ireland: a ten year review 
1D Crinion, 2Z Sharif, 1J O’Brien, 1N Mahon, 1J Keaney, 3T Prenderville, 3A Green, 1C McGorrian, 
2D Ward, 1J Galvin
1 Mater Misericordiae University Hospital, Dublin, Ireland
2 Tallaght University Hospital, Tallaght, Dublin, Ireland
3 Our Lady’s Children’s Hospital, Dublin Ireland

Introduction: Inherited Cardiac Conditions (ICCs) have previously been shown to account for the 
majority of sudden cardiac deaths in the young in Ireland. It is recommended that those affected by 
ICCs are referred to specialised clinics that incorporate cardiology and clinical genetics. Emulating 
international models, two such ICCs clinics were established in Ireland approximately ten years 
ago. Together they accept referrals from all regions of the country. A review of these clinics will 
therefore provide an estimate of the number of families affected by ICCs in Ireland. This study will 
also elucidate the proportion of genetic testing and the spectrum of pathogenic mutations. 

Methods: The Family Heart Screening Clinic (FHSC) at the Mater University Hospital and the 
Cardiac Risk in the Young (CRY) unit at Tallaght University Hospital, are the only adult ICCs clinics 
in Ireland. These collaborate with National Centre of Medical Genetics and Health-in-code based in 
A Coruña, Spain. This study reviewed all families that attended since the clinics’ foundation in 2007 
until November 2017. ICCs diagnostic criteria and Sudden Adult Death Syndrome (SADS) family 
screening protocols as published previously. 

Results: A total of 10,118 patients, comprising 4,319 families, of which 2,170 (50.2%) met criteria 
for an ICC or SADS. An overview of the family diagnoses is provided by Figure 1. Genetic testing 
was performed in 39% of families. A breakdown of genetic testing for cardiomyopathies and 
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channelopathies is included in Tables 1 and 2. SADS family screening was positive in 21%, results 
as per Figure 2. Molecular autopsy was performed in only 4% (18/406 ), with a pathogenic 
mutation identified in 5 cases (2 RYR2, 1 SNC5A, 2 ANK-2).

Conclusions: This ten year review provides an estimate of the prevalence and spectrum of ICCs in 
Ireland. Expansion of the project to include other cardiology clinics which manage such conditions 
would further improve accuracy. Greater utilization of genetic testing, particularly molecular 
autopsy is required. The yield of genetic testing for LQTS and HCM is significantly lower than 
widely purported figures. A higher preponderance of MYBPC3 for HCM and LMNA for DCM was 
observed in this Irish cohort. Rare aetiologies of note include LAMP2 and PRKAG2. SADS family 
screening was positive in 21%. 

Abstract 8 Figure 1: An Overview of the Family Diagnoses.
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Abstract 8 Table 1: Genetic Testing Cardiomyopathies.

HCM DCM LVNC ARVC RCM

Total Families 683 357 16 60 7

Tested (%) 189 (28%) 50 (14%) 8 (50%) 38 (63%) 0

Negative 82 21 3 18

VUS 17 10 1 5

Pathogenic 90 (48%) 19 (38%) 4 (60%) 15 (39%)

Mutation MYBPC3 60 LMNA 9 MYH7 2 PKP2 12

MYH7 17 TTN 3 MYH6 1 DSP 3

TNNT2 7 LAMP2 2 MYBPC3 1

TNNI 3 MYBPC3 2

Fabry’s 2 MYH7 2

PRKAG2 1 TPM1 1
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Abstract 8 Table 2: Genetic Testing Channelopathies

LQTS BrS CPVT Short 
QTS

J Wave 
Syndrome PCCD

Total Families 426 36 28 2 1 3

Tested (%) 242 (57%) 12 (33%) 17 (61%) 1 (50%) 1 (100%) 0

Negative 112 7 4 1 0

VUS 28 2 3 0 0

Pathogenic 102 (42%) 3 (25%) 10 (59%) 0 1 (100%)
Mutation KCNQ1 54 SCN5A 3 RYR2 10 SCNSA 1

KCNH2 26

SCN5A 10

KCNE1 8

KCNJ2 2

KCNE2 1

ANK2 1

Abstract 8 Figure 2: SADS Family Screening Yield and Diagnoses.
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9. Subcutaneous ICD implantation without general anaesthesia - a single 
centre experience

L Murphy, D Moore
Tallaght University Hospital, Tallaght, Dublin, Ireland

Introduction: The use of subcutaneous implantable cardioverter defibrillators (S-ICD) in patients at 
risk of sudden cardiac death is increasing. S-ICDs were designed to avoid the potential morbidity 
and mortality associated with transvenous pacing leads. The ESC guidelines recommend a class 
IIa indication for S-ICD to be considered as an alternative to transvenous ICD, in patients with an 
indication for an ICD, when pacing therapy for bradycardia support, cardiac resynchronization or 
antitachycardia pacing is not needed. Currently, 64% of US centres are using general anaesthetic (GA) 
for these procedures. Using GA increases the risk of complications both during and after implantation 
and also presents a resource issue, necessitating an anaesthetist for the duration of the procedure. In 
this abstract, we report the anaesthesia approach and safety for S-ICD implantation in our centre. 
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10 S-ICDs have been successfully implanted in our centre between February 2016 and April 2019. 
The majority of these were male (80%) with an average age of 46.5 +/-12.54 years.

Six patients underwent implantation with a combination of conscious sedation with Midazolam 
and Fentanyl and local anaesthetic. Four patients received regional anaesthesia, provided by our 
anaesthetics colleagues. Two patients required GA for defibrillation testing (DT). 

Six patients were successfully discharged on the day of the procedure. Two patients were kept for 
observation and pain control and both patients who received S-ICDs as inpatients for secondary 
prevention remained admitted. 

Conclusion: The experience from our centre is that the majority of patients tolerate S-ICD with a 
combination of local anaesthetic and conscious sedation with or without regional anaesthesia. This 
minimizes potential complications related to GA and avoids the necessity of having an anaesthetist 
present for the duration of the procedure, optimizing the use of hospital resources.

10. How successful is mitral valve repair for patients with Bi-leaflet prolapse?

M Jinih, L Casey, J McCarthy, F Kirby, J McHale
Mater Misericordiae University Hospital, Dublin, Ireland

Background: Severe Mitral regurgitation (MR) due to mitral valve prolapse (MVP) is ideally treated 
with Mitral Valve Repair. Those patients with Bi-leaflet prolapse (BLP) are a challenging subgroup 
to repair and the long term outcomes and durability of repairs in BLP versus single-leaflet prolapse 
(SLP) need to be defined. 

Methods: Between year 2011 and 2018, a total of 346 patients underwent mitral valve repair by 
a single surgeon. 238 of these were repairs for degenerative MR with various leaflet prolapse 
aetiologies. Mean age ± Standard deviation [SD] was 64.11± 12.3 years. 

Results: SLP represents 70% in this cohort and BLP 30%. Both cross clamp time (68.11±3.85 vs. 
57.45±2.00 mins, p=0.009) and bypass time (91.19±4.6 vs. 79.76±2.11 mins, p=0.01) were longer 
in BLP versus SLP. Successful repair in this cohort was 98% with a mean follow up of 3.7±0.2 
years (range: 3months - 7years). Overall, the freedom from reoperation (FFReop) at 5-years was 
92.4±4.0% for the entire cohort. There was no significant difference in FFReop between SLP repair 
versus BLP repair (p=0.78). At 7-year, the FFReop in BLP was comparable to SLP repair (93.1% vs. 
91.6%). The overall survival rate at 5-year was 89.2±4.3%. There was no significant difference in the 
long-term survival rate between BLP vs. SLP (p=0.49). On univariate analysis, neither SLP nor BLP 
were predictive of reoperation (HR=1.5, p=0.37) or survival (HR=1.2, p=0.60). On multi-variate analysis, 
only pre-discharge MR status on echo (HR=39.9, p=0.02) was associated with reoperation, while only 
age (HR=1.3, p=0.03) and NYHA status pre-op (HR=10.5, p=0.06) were predictive of future survival. 

Conclusions: Mitral valve repair provides excellent durability and the long term survival is similar 
to the normal population. Patients with severe MR due to Bi-leaflet prolapse can be successfully 
repaired in specialist centres with outcomes and durability comparable to Single leaflet repairs. 

11. Monocyte activation and novel biomarker sub-study of LoDoCo-MI
1T Hennessy, 2V Matthews, 3R Kurup, 2C Rudnicka, 2M Schlaich, 3S Patel, 1G Hillis
1 Royal Perth Hospital, Perth, Australia and University of Western Australia, Perth, Australia
2 Medical Research Foundation, Perth, Australia
3 Royal Prince Alfred / Health Research Institute, Sydney, Australia
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Introduction: Inflammatory monocytes, in particular intermediate and non-classical sub-types 
play a central role in triggering an acute MI with activation of such monocytes implicated in 
recurrent events. We hypothesize that treatment with low-dose colchicine may reduce recurrent 
cardiovascular events by suppression of monocyte activation in patients following an acute MI. The 
benefits of colchicine in atherosclerosis are mediated by suppression of inflammasome activation 
(particularly NLRP3) thereby reducing the release of pro-inflammatory cytokines in particularly 
Interleukin1β(IL) and IL-18. A reduction in NLRP3 activation is reflected in an overall reduction in 
monocyte activation and monocyte-platelet aggregation. Monocytes are defined by CD14 and 
CD16 expression. CD16+ monocytes are inflammatory; intermediate and non-classical. 

Aims: The specific aims of this mechanistic sub-study are to explore the markers of monocyte 
activation by FC and novel cytokine biomarkers(IL)in survivors of acute MI at 30 days. Hypothesis: 
We hypothesize that treatment with low-dose colchicine will attenuate monocyte activation and 
novel cytokine biomarkers following acute MI and that this may be a potential mechanism whereby 
colchicine treatment can reduce recurrent major adverse clinical events (MACE) in this setting. This 
mechanistic pilot study will test this hypothesis.

Methods: We assessed monocyte activation by performing flow cytometry on fresh blood 
samples from patients recruited into the LoDoCo-MI study (Randomised Placebo controlled). 
Specimens were analysed at baseline (within 7 days of the index MI) and at 30 days using a 
panel of monocyte activation biomarkers Table 2). This randomized placebo-controlled sub-study 
recruited patients following an acute MI and randomized patients 1:1 to colchicine 0.5mg once daily 
or matching placebo for 30-days. ELISA was performed for cytokines/biomarkers on bio banked 
specimens including IL-1β(n=193), IL-6(n=199) and MPO(n=200) in addition to the hs-CRP (the 
primary biomarker in the primary LoDoCo-MI study) from a portion of the LoDoCo-MI cohort 
(Figure 1) Flow cytometry sub-analysis of 6 patients at baseline and 30 days post-treatment.1)
CD14+/MAN1+ (activated monocytes or macrophages) 2)CD14-/CD41+ (platelets) 3)CD14-/CD16+ 
(NK cells, neutrophils or T cells) 4)CD14-/CD61+ normal and activated platelets) 

Results: No significant difference between the treatment and control arm for interleukin (IL) 
cytokine biomarkers IL 1B, IL-6, MPO (Table 1). On FC, the non-classical inflammatory monocyte 
CD16+ was markedly elevated (versus classical monocytes CD14-) in all acute MI patients (n=6) 
with abrupt suppression following treatment. The platelet % (CD41+ and CD61+) appear to always 
be lower after treatment initiation (Figure 1). The CD61+ results are variable after treatment. 

Conclusion: A ‘biologically plausible’ elevation in CD14+ and CD16+ inflammatory ‘non-classical’ 
monocytes was observed immediately after acute coronary syndrome and a sharp drop with 
treatment. Study numbers in this mechanistic biomarker sub-study were too small and likely 
under-powered to reveal any significant trend(between colchicine and placebo arms) in contrast to 
the main study which showed a strong trend in hs-CRP attenuation with colchicine. It offers pilot 
data to help design a larger scale future study and is thus hypothesis-generating. The consistent 
flare in non-classical inflammatory monocytes is consistent with prior data.

Abstract 11 Table 1: Inflammatory biomarkers at 30 days 

Number of 
patients

All patients, 
median (IQR) Colchicine group Placebo group P-value

IL-1β 1931 0.31 (0.22–0.48) 0.31 (0.21–0.47) 0.31 (0.22–0.52) 0.66

IL-6 1992 2.12 (1.71–2.77) 2.16 (1.72–2.76) 2.12 (1.66–2.77) 0.98

MPO 2003 1.23 (0.70–2.34) 1.23 (0.66–2.34) 1.21 (0.71–2.33) 0.95

1 97 received colchicine and 96 placebo; 2 100 received colchicine and 99 placebo; 3 100 received colchicine and 
100 placebo IL=Interleukin, MPO=Myeloperoxidase
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Abstract 11 Figure 1: ELISA for cytokines/biomarkers on bio banked specimens 

0.15

0.10

0.05

0.00

Treatment
Patient 1 – placebo

Pre Post

8

6

4

2

0

Treatment
Patient 2 – placebo

Pre Post

10

8

6

4

2

0

Treatment
Patient 3 – active

Pre Post

1.0

0.8

0.6

0.4

0.2

0.0

Treatment
Patient 4 – active

Pre Post

1.5

1.0

0.5

0.0

Treatment
Patient 5 – placebo

Pre Post

0.6

0.4

0.2

0.0

Treatment
Patient 6 – active

Pre Post

CD14+ / MAN-1+

15

10

5

0

Treatment
Patient 1 – placebo

Pre Post
Treatment

Patient 2 – placebo

Pre Post

10

8

6

4

2

0

Treatment
Patient 3 – active

Pre Post

10

8

6

4

2

0

Treatment
Patient 4 – active

Pre Post

CD
14

+  /
 M

AN
-1

+  (%
)

CD
14

+  /
 M

AN
-1

+  (%
)

CD
14

-  /
 C

D1
6+  

CD
14

-  /
 C

D1
6+  

8

6

4

2

0

Treatment
Patient 5 – placebo

Pre Post

CD
14

+  /
 M

AN
-1

+  (%
)

CD
14

+  /
 M

AN
-1

+  (%
)

CD
14

-  /
 C

D1
6+  

CD
14

-  /
 C

D1
6+  

6

4

2

0

Treatment
Patient 6 – active

Pre Post

CD
14

+  /
 M

AN
-1

+  (%
)

CD
14

+  /
 M

AN
-1

+  (%
)

CD
14

-  /
 C

D1
6+  

CD
14

-  /
 C

D1
6+  

CD14- / CD16+ 

10

8

6

4

2

0



IRISH CARDIAC SOCIETY ANNUAL SCIENTIFIC MEETING & AGM PROGRAMME 17–19 October 2019   |    35

Abstract 11 Figure 1: ELISA for cytokines/biomarkers on bio banked specimens 
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12. Post-ischemic myocardial remodeling and its modulation by an elastin-
like recombinamers-based hydrog EL
1M Da Costa, 2P Contessotto,3D Orbanic,4C Jin,5P Owens,4N Karlsson,3JC Rodriguez-Cabello, 
6P Dockery, 7M Kilcoyne, 2A Pandit
1 Cardiothoracic Department, Galway University Hospital, Galway, Ireland
2 CURAM Centre for Research in Medical Devices, NUI Galway, Galway, Ireland
3 GIR Biofarge Lab, CIBER-BBN, Universidad de Valladolid, Valladodid, Sweden 4Medical 
Biochemistry, University of Gothenburg, Sweden 

5 Centre for Microscopy and Imaging, NUI Galway, Galway, Ireland
6 Department of Anatomy, School of Medicine, NUI Galway, Galway, Ireland
7 Advanced Glycoscience Research Cluster, NUI Galway, Galway, Ireland

Heart failure caused by myocardial infarction (MI) is a burgeoning clinical problem. The modulation 
of post-ischemic remodelling after MI may ameliorate the deleterious effect of myocardial 
infarction on cardiac function. Elastin is a main component of the cardiac ECM and has critical 
functions in vasculature structures. We hypothesized that an elastin-like recombinamer-based 
(ELRs) hydrogel could benefit post-ischemic remodelling in an ovine model of MI. A novel 
ovine model of MI was developed to mimic patchy regional myocardial infarction often seen at 
coronary revascularization surgery early after NSTEMI (Non-ST Elevation Myocardial Infarction). 
Interventions were performed at seven days post-MI. One group was treated with the ELR hydrogel 
(n=6) and the other left untreated (n=6). All animals were sacrificed three weeks after intervention, 
after approval by the respective Institutional Ethics Committee. Functional data of ejection fraction 
(EF) and Fractional Shortening (FS) were obtained using transthoracic echocardiography prior to 
the induction of MI, one week later prior to intervention, and at three weeks after intervention prior 
to sacrifice. Masson’s Trichrome, anti-CD31 antibody and GS-I lectin were used for histology (n=5). 
Samples were analysed by confocal Raman microscopy (n=4). Fluorescent-labelled membrane 
proteins were incubated on a 48-lectin microarray (n=4) and were analysed by N-glycomics 
(n=6). RNA-sequencing was performed using an Illumina-HiSeq platform (n=3-4). A consistent 
average decrease in ejection fraction (EF) by 10.8%, 8.3% and 9% was seen seven days post-
MI in MI-only, PBS and ELRs-hydrogel groups, respectively, with no significant difference across 
the groups (P=0.74). Remarkably, the decrease in EF due to MI was reversed only in the ELRs-
treated group, which showed a statistically significant 16.2% average improvement (P<0.05) 21 
days after the injection time. In contrast, EF in PBS-injected and MI-only groups did not improve 
from day seven post-MI (-2.6% and -0.3%, respectively). In addition, fractional shortening also 
significantly improved (P<0.05) in the ELRs-hydrogel group. Histology and confocal Raman 
showed a decreased fibrosis in ELRs-hydrogel-treated hearts. Enhanced angiogenesis was also 
observed three weeks after hydrogel injection. GS-I+/CD31+ capillaries increased from 44±18 in 
MI-only to 187±47 in ELRs-hydrogel-treated group (P<0.05, n=5), consistent with an angiogenic 
response due to the migration of endothelial cells. RNA-sequencing data showed persistence of 
VEGF and HGF signalling pathways only in the ELRs-hydrogel group. N-glycomics validated higher 
levels of terminal α-galactose associated with angiogenesis. This study demonstrates that ELRs-
hydrogel treatment induced an extended healing environment after MI, characterised by reduced 
fibrosis and neoangiogenesis as a result of migration of endothelial cells into the area. This is 
possibly mediated by persistent VEGF and HGF signalling pathways, and higher levels of terminal 
α-galactose which is associated with angiogenesis. The result is significantly improved cardiac 
function in the ELRs-hydrogel-treated group. Revascularization after NSTEMI does not restore 
damaged myocardium. ELRs-hydrogel treatment may serve as an adjunct to revascularization 
by positively remodeling areas of myocardial infarction and significantly restores previously lost 
cardiac function.
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13. Pulmonary vein isolation – evaluating outcomes in the shift from 
radiofrequency to established cryoballoon ablation

S James, C McCann, N Cromie
Belfast Health and Social Care Trust, Northern Ireland

Background: Pulmonary vein isolation (PVI) is widely accepted as a valid therapeutic option for 
the management of paroxysmal atrial fibrillation where anti-arrhythmic drug therapy has failed. 
Radiofrequency (RF) catheter ablation is an established method of PVI. However, in recent years 
cryoballoon ablation (cryoablation) has been proven non-inferior to RF ablation both in terms of 
efficacy and patient safety. 

Purpose: Isolation of the pulmonary veins via cryoablation is increasingly popular. The primary 
aim of this study is to evaluate the initiation phase following implementation of the cryoablation 
technique in a previously RF ablation focused hospital. 

Methods: Comprehensive case note review was undertaken for 150 patients undergoing PVI. 
Analysis of outcomes was undertaken including intraoperative and postoperative complications, 
atrial fibrillation recurrence, as well as procedural data. Three subgroups were compared: 

1. 50 patients treated using RF catheter ablation

2. The first 50 patients treated using cryoablation (learning phase)

3. The following 50 patients treated using cryoablation (established phase)

Results: The RF group vs the learning phase cryoablation group showed equivocal complication 
rate (4% vs 6%) but identified a much longer procedure time within the RF group (average time 
211 mins vs 118mins). Also shown is an increased AF recurrence rate among the learning phase 
cryoablation group (22% vs 36%) (Table 1). As with previous studies; cryoablation is shown to be 
non-inferior to RF technique but with no superiority seen. A comparison between learning phase 
and established cryoablation shows significant improvement across all areas. Comparing the 
outcomes between RF and established cryoablation shows that PVI carried out by cryoablation 
took less than half the time of those carried out by RF (average time 211 mins vs 95 mins); 
radiation doses were subsequently smaller. Complication rates were also 0% for the established 
cryoablation group vs 4% for the RF cohort. AF recurrence rates were equivocal at 22% (RF) and 
24% (established cryoablation). 

Conclusion: Procedural data from RF ablation and the learning phase of cryoablation show similar 
outcomes. Our study comparing the outcomes between RF and established cryoablation shows 
superiority of cyroablation in terms of procedural duration, radiation dose and complications 
whilst AF recurrence rates were equivocal. Hospitals which have not yet shifted to cryoablation 
should consider this when debating whether the proven benefits are worth the inconvenience and 
uncertainty of change.
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Abstract 13 Table 1: Some of the data collected in a comparison between radiofrequency, learning 
phase cryoablation and established cryoablation for pulmonary vein isolation.

Data collected:
PVI technique:

RF ablation Cryoablation learning 
phase

Established 
cryoablation

Complication rate

4%
Included one 
pseudoaneurysm 
and one 
haematoma

6%
Included one phrenic 
nerve palsy and two TIAs 
(late presentation- one at 
two days the other at two 
weeks) – all full recovery

0%

Mean Duration of 
procedure ±SD (minutes) 211.9 (±69.4) 118.6 (±45.8) 95.5 (±27.6)

Mean radiation dose ±SD 
(cGycm2) 1227.0 (±1827.4) 1620.7 (±2385.9) 898.48 

(±1294.8)

Recurrence rate 22% 36% 24%

% of cases which were a 
repeat procedure 28% 8% 2%

14. Peak troponin T in STEMI: a predictor of all-cause mortality and left 
ventricular function

N Khullar, A Buckley, C O’Connor, A Ibrahim, AIA Ibrahim, C Cahill, C Ahern, S Arnous, T Kiernan
University Hospital Limerick, Limerick, Ireland

Background: Atherosclerotic cardiovascular disease contributes substantially to morbidity and 
mortality worldwide. High-sensitivity cardiac troponin T (hs-cTnT) has become an essential 
tool in the initial management of acute myocardial infarction. Several, but not all studies, have 
demonstrated worse clinical outcomes with higher troponin levels in non-ST-elevation myocardial 
infarction (NSTEMI). However, outcomes associated with peak troponin levels following ST-
elevation myocardial infarction (STEMI) have not been well established. 

Purpose: To determine the prognostic value of elevated hs-cTnT in the prediction of all-cause 
mortality and left ventricular ejection fraction (LVEF) in STEMI. 

Methods: Single-centre retrospective observational study was conducted of all patients with STEMI 
between January 2015 and December 2017. False activations of the catheterisation laboratory 
were excluded. Demographics and clinical data were obtained through electronic patient records. 
Relationship between peak hs-cTnT and all-cause mortality at 30 days and 1 year, and LVEF was 
examined. Standard Bayesian statistics were employed for analysis.

Results: 568 patients presented with STEMI during this period (186 in 2015, 194 in 2016 and 
188 in 2017). Baseline characteristics are shown in Table 1. Mean age was 63.6 years (SD 12.0) 
and 76.4% were male. Culprit vessels included: 220 (38.7%) Left anterior descending (LAD), 227 
(40.0%) Right coronary artery, 95 (16.7%) Circumflex, 7 (1.2%) Left main stem, 1 (0.2%) Ramus and 
18 (3.2%) multi-vessel or undetermined culprit. 535 (94.2%) underwent primary percutaneous 
coronary intervention, 12 (2.1%) urgent coronary artery bypass and 21 (3.7%) were treated 
medically. Mean peak hs-cTnT was 5124 ng/L for the cohort (range 20 – 57875 ng/L) (reference 
range <14 ng/L). Peak hs-cTnT measured at a median of 1 day from admission. Mean creatinine 
was 95.6 μmol/L. All-cause 30-day mortality rate was 6.2% and all-cause 1-year mortality rate 
was 8.8%. Mean peak hs-cTnT levels were significantly higher in those who died within 30 days 
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compared with those who survived (12238 ng/L vs. 4657 ng/L respectively, p<0.001). Peak hs-
cTnT levels were also significantly higher in those who died within 1 year compared with those who 
survived (10319 ng/L vs. 4622 ng/L respectively, p<0.001). One-way ANOVA exhibited significant 
differences in peak troponin between culprit vessels. LAD was associated with the highest hs-
cTnT and was the most common culprit in those who died at 1 year. An inverse relationship was 
demonstrated between peak hs-cTnT and LVEF (Pearson’s R=0.379, p<0.00001; Figure 1). 

Conclusion: In STEMI, those who died at 30 days and 1 year had significantly higher peak troponin 
levels than those who survived. Peak troponin is also inversely proportional to LVEF with higher 
troponins associated with lower LVEF. While the cost-effectiveness of performing routine troponins 
in STEMI is arguable, there may be a rationale for performing a single troponin sample at 24 hours 
post admission as a predictor of mortality and LVEF. 

Abstract 14 Table 1: Baseline Characteristics.

VARIABLE
ALL 

PATIENTS 
(N=568)

SURVIVORS 
(N=518)

NON-
SURVIVORS 

(N=50)
P-VALUE

Age at diagnosis, y 64 [55, 72] 63 [55, 71] 70 [60, 79] <0.001
Male 434 (76.4) 397 (76.6) 37 (74.0) 0.727
Ethnicity

Caucasian 552 (97.2)
STEMI Location - ECG 0.239

Anterior 224 (39.4) 196 (37.8) 28 (56.0)
Inferior 281 (49.5) 262 (50.6) 19 (38.0)
Lateral 24 (4.2) 22 (4.2) 2 (4.0)
Posterior 31(5.5) 30 (5.8) 1 (2.0)
LBBB 6 (1.1) 6 (1.2) -
RBBB 2 (0.3) 2 (0.4) -

Culprit Vessel - 
Coronary Angiography 0.009

LAD 220 (38.7) 201 (38.8) 19 (38.0)
RCA 227 (40.0) 210 (40.5) 17 (34.0)
LCx 95 (16.7) 89 (17.2) 6 (12.0)
LMS 7 (1.2) 5 (1.0) 2 (4.0)
Ramus 1(0.2) 1 (0.2) -
Multiple Culprit Vessels 18 (3.2) 12 (2.3) 6 (12.0)

Primary Intervention
PPCI 535 (94.2) 488 (94.2) 47 (94.0) 1.000
CABG 12 (2.1) 12 (2.1) 0
Medical Management 21 (3.7) 18 (3.5) 3 (6.0)

Creatinine 76 [69, 94] 76 [69, 90] 135 [93, 216] <0.001
Mean peak hs-cTnT, ng/L 5124 4622 10319 0.001

Data represent the number (percentage) of patients or median [interquartile range]. Mann-
Whitney U test was used for comparisons of continuous variables; Fisher‚Äôs exact test was used 
for categorical variables.
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Abstract 14 Figure 1: Relationship between Peak Troponin and LVEF
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15. Cardiac implantable electronic device complications in a real-world 
setting
1S Quinn, 1M Elhadi, 2R Weedle, 1P Nolan, 1S Keane, 1T Murphy, 1B Hynes, 1Y Smyth, 1B MacNeill, 
1J Crowley, 1P Nash
1 Department of Cardiology, Galway University Hospital, Galway, Ireland
2 Department of Cardiothoracic Surgery, Galway University Hospital, Galway, Ireland

Introduction: Cardiac implantable electronic devices (CIED) are associated with low rates of 
procedure-related complications but many of these complications are associated with significant 
morbidity and prolonged hospitalisations. The aim of this study was to perform a retrospective ‘real 
world’ review of CIED complication rates in a tertiary centre in the West of Ireland and compare 
rates to a multi-centre CIED complication registry, the REPLACE registry1. 

Methods: All patients who received a new device implant (ICD, PPM, CRT) or revision of an existing 
implant from 01/01/2016 to 31/12/2016 at Galway University Hospital were included (Table 1). 
Data on complications associated with the procedure were collected from patient records including 
electronic discharge summaries, cardiothoracic surgery records, catheterisation laboratory log book 
records, patient clinical files and the pacing registry G-Pace. Complication rates were compared to 
the REPLACE registry1 data using the same major and minor complication criteria (Table 2). 

Results: 373 patients were included in the analysis (male = 257 (69%), female = 116 (31%)) and 
were followed up for an average of 28.6 ± 7.9 months. The mean age was 73 ± 13 years at the 
time of the procedure. 106 (28%) patients were transfers from peripheral hospitals and 76 (20%) 
of these patients returned to their referring centre on the same day. 156 (42%) patients were 
electively admissions, the remaining 111 (30%) patients were acutely admitted. 
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Abstract 15 Table 1: Summary of device-related procedures performed at Galway University 
Hospital in 2016

PPM ICD Total
Single Chamber (total) 104 37 141

New
Lead revision
Box Change

71
-

33

15
2

20

86
2

53
Dual Chamber (total) 171 40 211

New
Lead Revision
Box Change
Box and Lead Change

128
3
37
3

29
1

10
-

157
4
47
3

Biventricular (total) 2 19 21
New 
Upgrade
Box Change 

1
1
-

11
1
7

12
2
7

TOTAL 277 96 373

73 patients developed (19.6%) complications in the follow up period. Of these, 30 (8%) were early (i.e. before 
discharge, range 0–4 days) and the remaining 43 (11.5%,) occurred post-discharge. 12 (3%) occurred at 0–1 
months, 9 (2%) at 1–3 months, 13 (3%) at 3–12 months, and 9 (2%) >12 months. The complications with the 
highest rates (>1%) included lead revision (n=23, 8.6%), pneumothorax (n=8, 4.8%), device infection (n=9, 2.4%) and 
haematoma/swelling (all n =9, 2.4%). One patient (0.3%) died from RV perforation. 

Abstract 15 Table 2: Summary of complication rate for device-related procedures in GUH in 2016

Complication
Relevant 

cases
(n)

Complication 
(n)

Local 
Complication 

rate (%)

REPLACE 
REGISTRY 

at 6 months1

Major Complications 373c 59 15.8% 4.0–15.3%
Lead revision (total)
Pre-discharge
Post-discharge

266a

266a

266a

23
12
11

8.6%
4.5%
4.1%

7.9%

Pneumothorax 166b 8 4.8% 0.8%
Infection 373c 9 2.4% 1.1–1.4%
Lead perforation 266a 2 0.8% 0.7%
Peri-procedural asystole/CPR 373c 3 0.8% 0.3%
Inappropriate Shock 96d 7 0.7% -
Box site revision 373c 2 0.5% -
Erosion through skin 373c 2 0.5% -
Haematoma (+ evacuation) 373c 2 0.5% 1.5%
Pericardial Effusion 166b 1 0.6% -

Minor Complications 373c 15 4% 7.4–7.6%
Haematoma/swelling 373c 7 1.8% 3.5–4.3%
Peri-procedural bleeding 373c 3 0.8% -
Diaphragmatic Stimulation 373c 2 0.5% -
Pain/Sensitivity 373c 2 0.5% 0.1–0.3%
TOTAL COMPLICATIONS 73 19.6% -

aNew leads or lead revision (n= 266); bNew leads or lead revision and patient was not transferred to peripheral 
hospital immediately post-procedure (n = 166); c all devices (n = 373); dICDs and CRT-Ds (n=96).
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Conclusion: Overall the CIED major complication rate at our centre is comparable to that of the 
REPLACE registry1. Major complications such as lead revisions, pneumothorax, infection and 
haematoma were numerically higher when compared to the same study. Our findings illustrate 
the risk and variety of complications that can occur with these procedures and highlights the need 
ongoing strategies to minimise the risks of these complications.

16. Rapid Ambulatory Physiologist-led Discharge facilitating (RAPID) 
monitoring is a safe and efficient alternative to inpatient telemetry

P Nolan, P Nash
Galway University Hospital, Galway, Ireland

Background: Cardiac telemetry plays an important role during acute hospitalisation for rhythm 
monitoring and the diagnosis of arrhythmias. However it requires infrastructure, telemetry units, 
monitoring staff and bed days with their associated costs. There can be significant delays in 
awaiting telemetry for low to moderate risk patients and due to demand telemetry periods may be 
sub-optimal. Alarm fatigue amongst monitoring nurses is also recognised. To address telemetry 
waits, our institution commenced a Rapid Ambulatory Physiologist-led Discharge facilitating or 
RAPID Monitoring service, using R-test4 monitors (Novacor UK) in Jan 2019. Patients can wear 
these for 72hrs and can be discharged with them on. They are analysed immediately on return 
with teams being informed of results.

Aim: This study reports on the usefulness of this alternative to inpatient telemetry. 

Methods: Data was collected, and continues to be collected, prospectively including -indication 
-number and type of significant findings-number and type of contributing findings (potential cause 
of initial presentation) -representation/admission rate at 30 days -length of stay -time from referral 
to monitor being fitted. The following clinical presentations were indicated for the RAPID Monitoring 
service -syncope/presyncope-TIA-Stroke Work-up-Palpitations and indications below were excluded 
and referred for inpatient telemetry in line with AHA Guidelines -Chest pain and ACS -known acute 
ventricular arrhythmias-electrolyte imbalances-atrial fibrillation with rapid ventricular response. 

Results: A total of 117 patients underwent RAPID monitoring between Jan and Mar 2019, 
representing 351 days of monitoring. The median time to fitting of the monitor from referral was 
2.8 hours. Syncope/presyncope was the indication in 54% of cases, stroke and TIA accounting for 
20% for referrals and palpitations being the reason in 16% of cases (Figure 1) Significant findings 
on RAPID monitoring were seen in 26% of cases. These findings included atrial tachycardia (47%), 
atrial fibrillation or flutter (23%) and pauses >2.0s (23%). Contributing findings, a potential cause 
for the presentation, were found in 8% of cases. Of those patients, pauses were the most common 
finding (44%) followed by atrial tachycardia and atrial fibrillation, both 22% of findings (Figure 2) 
Median and average length of stay were 2.0 and 5.3 days, respectively. Six patients represented 
acutely within 30 days (5.1%), 4 to ED, 2 to AMU with 2 requiring admission. (Note seven months of 
data will be available by October). 

Conclusion: The diagnostic yield was acceptable with significant findings being seen in 26% of 
patients and potential diagnostic findings in 8%. This compares well with a 5% yield in unselected 
syncope patients (AHA Update to Practice Standards for Electrocardiographic Monitoring in 
Hospital Settings 2017). Monitors were fitted quickly (median wait of 2.8 hours) and provided 
72hrs of monitoring. Patients who were seen in the RAPID service had a median and average 
LOS (2.0 and 5.3 days) which was less than nationally reported (3.0 and 7.1 days) in 2018. The 30 
day acute readmission rate of 5.1% is 54.8% lower than the national average of 11.3% (HSE 2018 
Performance Reports) A RAPID monitoring service is a viable and safe alternative to inpatient 
telemetry, reducing waits for and demands on this service and facilitating earlier discharge.
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Abstract 16 Figure 1: Rapid Monitoring Indications

AF 3%

TIA 11%

Dyspnoea 1%

Syncope 54%

Stroke 8%

Palps 16%

Other 7%

Abstract 16 Figure 2: Significant and Contributing findings on RAPID monitoring

Significant Findings on RAPID monitoring 
(25.6% of total population)

Contributing Findings on RAPID monitoring 
(7.7% of total population)

Atrial Tachy 46.7% Atrial Tachy 22.2%

AF 16.7% AF 22.2%

Aflutter 6.7% Aflutter 0.0%

SVT 3.3% SVT 11.1%

VT 3.3% VT 0.0%

Bradycardia 0.0% Bradycardia 0.0%

Pauses 23.3% Pauses 44.4%

17. The use of half concentration saline is superior for the Catheter ablation 
of typical atrial flutter

K Hong, B Glover
Division of Cardiology, University of Toronto, Toronto Ontario, Canada 

Background: Radiofrequency ablation for typical atrial flutter (AFL) is widely performed. The 
effectiveness of catheter ablation for AFL is typically confirmed via complete bidirectional block 
(BB) of the cavotricuspid isthmus (CTI). Standard irrigated radiofrequency ablation is performed 
using normal saline (NS, 0.9%), yet previous evidence suggests that wider and deeper lesions may 
be achieved by decreasing the irrigant ionic concentration with half normal saline (HNS, 0.45%). 
Therefore, it has yet to be determined whether HNS may alter lesion characterization in human 
subjects and lead to improve outcomes post-ablation. 

Objective: The purpose of this study was to compare the use of HNS to NS for catheter ablation 
of typical AFL with respect to the time taken to achieve BB, radiofrequency time, and recurrence of 
conduction within 30 minutes. The incidence of intraoperative complications, including steam pops 
and pericardial effusions, was also recorded. 

Methods: Patients were randomized to catheter ablation with either NS or HNS using a 4mm 
irrigated catheter at a power setting of 30W. Ablation was performed with the aim of restoring 
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sinus rhythm in patients who were in AFL. BB was confirmed by double potentials separated by an 
isoelectric line measuring ³ 110ms and evidence of conduction block using differential pacing. 

Results: A total of 30 patients underwent catheter ablation for typical AFL (14 HNS, 16 NS). Sinus 
rhythm and bidirectional block were achieved in all patients. The two groups did not differ with 
respect to patient age (69±10 years HNS vs. 71±15 years NS) or duration of AFL (7±6 months 
HNS vs. 8±5 months NS). The mean time to achieve BB using RF was 10.4±2.6 mins using HNS 
compared with 14.5±3.8 mins using NS (p=0.01). There was a higher incidence of steam pops 
amongst patients in the HNS arm (2 HNS vs. 0 NS). Conversely, recurrences of conduction were 
higher for patients in the NS group as compared to HNS, 3 vs. 0 respectively. 

Conclusion: By decreasing ionic concentration in radiofrequency ablation using HNS, the time 
taken to achieve BB was shorter as compared to NS. There were no major complications observed 
in either group, but patients undergoing catheter ablation with NS experienced an increased 
frequency of recurrences of conduction within 30 minutes. 

18. Conscious sedation for transcatheter aortic valve implantation: is the 
anesthetist required?
1T Prendiville, 2R Tanner, 1S Groake, 1A Jacobsen, 3C McGorrian, 4B Moran, 1I Casserly
1 Mater Misericordiae University Hospital, Dublin, Ireland
2 St James’s Hospital, Dublin, Ireland 
3 Mater Misericordiae University Hospital, Family Heart Screening Clinic, Mater Foundation, 
Dublin, Ireland

4 Mater Private Hospital, Dublin, Ireland

Introduction: In most US and European centers, trans-catheter aortic valve implantation (TAVI) 
is currently performed under conscious sedation with an anesthetist present. Due to lack of 
anesthetic resources, TAVI centers in Irish public hospitals typically perform TAVI under conscious 
sedation without an anesthetist present. We sought to assess the safety of this practice.

Methods: Data from the prospectively collected Mater TAVI database were analyzed. Patients who 
underwent fully percutaneous trans-femoral TAVI, either without (Group A) or with (Group B) an 
anesthetist present, were identified and formed the study cohort. Baseline clinical, echocardiographic, 
and procedural variables were compiled for each group, in addition to procedure-related and in-
hospital complication rates. Mortality and stroke rates at 1 month were assessed.

Results: From the first 487 patients in the TAVI database, a total of 300 patients met the inclusion 
criteria. There were 85 patients in Group A (i.e., no anesthetist) and 215 patients in group B (i.e., 
anesthetist present). Baseline variables were similar except for a higher STS score in Group A 
(5.1 versus 4.4, p=0.050). Conversion to general anesthesia (GA) was more common in Group 
B, but was not statistically significant (1.2% versus 4.2%, p=0.292). Overall in-lab and in-hospital 
complication rates were similar in both groups (Tables 1 and 2). Mortality and stroke rates at 1 
month were also similar in both groups (3.5% versus 2.3%, p=0.568) (Figure 1).

Conclusion: In this non-randomized comparison, the strategy of performing TAVI with conscious 
sedation without an anesthetist present was associated with safety outcomes that were equivalent 
to those achieved when performing TAVI with conscious sedation supervised by an anesthetist, 
with a trend toward reduced rates of conversion to general anesthesia.
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Abstract 17 Figure 1: 
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Table 1 (In-Lab Complications)

Group A N (%) Group B N (%) All N (%)

Death 0 1 (0.5) 1 (0.3)

Conversion to GA1 1 (1.2) 9 (4.2) 10 (3.3)

Conversion to open surgery 1 (1.2) 1 (0.5) 2 (0.7)

Cardiac arrest with ROSC 1 (1.2) 1 (0.5) 2 (0.7)

Annular rupture 1 (1.2) 1 (0.5) 2 (0.7)

Perforation with/without tamponade 1 (1.2) 5 (2.3) 6 (2.0)

PPM requirement 3 (3.5) 5 (2.3) 8 (2.7)

Stroke 0 1 (0.5) 1 (0.3)

Vascular access complication
 Major
 Minor

0
1 (1.2)

2 (0.9)
7 (3.3)

2 (0.7)
8 (2.7)

Any2 7 (8.2) 26 (12.1) 33 (11.0)

1Fishers Exact Test, p=0.292   2Chi-Square 0.926, p=0.336
GA = General anaesthesia    ROSC = Return of spontaneous circulation    PPM = Permanent pacemaker

Table 2 (In-Hospital Complications, Lab Excluded)

Group A N (%) Group B N (%) All N (%)

Death 0 1 (0.5) 1 (0.3)

Stroke 3 (3.5) 2 (0.5) 5 (1.7)

TIA 0 1 (0.5) 1 (0.3)

PPM requirement 3 (3.5) 10 (4.7) 13 (4.3)

Any1 6 (7.1) 14 (6.5) 20 (6.7)

1Chi-Square 0.029, p=0.864    TIA = Transient ischaemic attack
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19. Can heart failure ever be clinically stable? A report on the outlook of 
community-diagnosed heart failure patients managed in a disease 
management programme

A Redmond, R Gallagher, E O’Connell, R Murphy, L Healy, M Barrett, P Barrett, C Halley, 
M Ledwidge, K McDonald
Heart Failure Unit St Vincent’s Health Care Group, Dublin, Ireland

Significant advances have been made in the management of heart failure (HF). However, the 
focus remains on the risk that patients remain exposed to in terms of shortened life expectancy, 
hospital admissions and increasing morbidity in the outpatient setting. In part, this focus reflects 
the fact that reports generally come from at-risk cohorts often identified at the time of, or near 
to a hospitalization for HF. Little is known on the natural history of patients diagnosed with HF in 
the outpatient setting and managed within a HF disease management programme (DMP), and in 
particular whether patients with HF in this setting can describe a benign clinically stable course. 

To address this we report on patients diagnosed with HF in the outpatient setting by a consultant 
cardiologist and followed in a DMP. Patients had complete work-up of cause, appropriate medical 
and device-based management and education in self-care. Follow-up was individualized as to clinical 
need but at a minimum included annual review to assess stability and need for treatment adjustment. 

For this report we included all patients who had at least one annual follow-up from the time of 
diagnosis or who had died during that first year. Clinical stability was defined as alive, free from 
any cardiovascular admission, no alteration in diuretic comparing the prescriptions at last follow up 
with second prescription from the HF unit and no increase in natriuretic peptide > 30% comparing 
latest value with baseline value. Logistic regression analysis was performed to look for predictors 
of clinical stability. Data are presented as mean with interquartile range.

We report on a population of 509 patients (48% male, mean age 79.2 yrs). Mean follow up was 
3.7years. Clinical stability as defined above was observed in 184 patients,a substantial minority of 
the cohort (36%). This cohort were identified as being younger [ 77.7( 66-82) vs 79.6 (75-84yrs), 
p=0.038), with no gender difference and similar prevelance of HF preserved and reduced ejection 
fraction. Independent predictor of clinical stability were younger age, lower presentation B-type NP 
[165 ( 75-325pg/ml) vs 268 ( 141-468pg/mg), p=0.001] and lower prevalence of atrial fibrillation 
(43 versus 51.4%). In summary, these data indicate that HF can be a stable syndrome with slightly 
more than a third of patients diagnosed in the community with subsequent management within a 
DMP demonstrating a benign clinical course over a follow-up period of almost four years. Optimal 
definition of this group might allow for their care to be managed more in primary care freeing up 
hospital services for management of the sicker cohorts. 

20. Progression of Doppler-echocardiographic markers of structure and function 
in the Personalised prospective comparison of ARni with ArB in patients with 
natriuretic peptide eLEvation (PARABLE) randomized controlled trial 
1M Ledwidge, 1RB Pharithi, 1F Ryan, 2J Dodd, 2D Murphy, 1J Gallagher, 1C Watson, 1M Barrett, 
1K McDonald, 1M Ferre
1 STOP-HF Unit, St Vincent’s University Healthcare Group, Dublin, Ireland
2 Radiology Department, St Vincent’s University Healthcare Group, Dublin, Ireland 

Background: Elevated B-type NP (BNP) in asymptomatic patients with cardiac abnormalities 
can provide a protective, endogenous response to fibro-inflammation. The PARABLE study 
is investigating the hypothesis that augmenting BNP pharmacologically with the neutral 
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endopepdidase inhibitor sacubitril can modulate progression of LAVI over 18 months measured 
using cardiac Magnetic Resonance Imaging (cMRI). In addition, all patients in PARABLE undergo 
Doppler-echocardiography at baseline, 9 months and 18 months. The purpose of this report is 
to evaluate overall, blinded progression of cardiac structural and functional abnormalities over 9 
months in the first 100 and 18 months in the first 74 patients.

Methods: PARABLE is an investigator-led, prospective, randomised, double blind, double dummy, 
phase II trial comparing treatment with sacubitril/valsartan versus valsartan. PARABLE will enroll 
250 patients aged over 40 years with hypertension and/or diabetes, with BNP from 20-280 pg/
mL or NTproBNP from 100 to 1000 pg/mL) and LAVI above 28 mL/m2. Excluded are patients 
with a history of heart failure, left ventricular systolic dysfunction, haemodynamically significant 
mitral and /or aortic valve disease, persistent atrial fibrillation, hepatic dysfunction and severe 
chronic kidney disease. The primary endpoint is change in LAVI measured by cMRI over 18 months. 
We evaluated blinded Doppler-echocardiographic measures of left ventricular structure, systolic 
function and diastolic function at baseline, 9 months and 18 months. 

Results: In the first 100 patients to complete the study, 35% were female, average age 72.7 ± 8.0 
years, 94% had hypertension and 22% had Type 2 diabetes. Sub-population blood pressure was 
136/78 ± 21/13 mmHg, heart rate was 63.5 ± 10.8 bpm and body mass index was 28.8 ± 4.9 kg/
m2. Other baseline medical history included dyslipidaemia (83%), coronary artery disease (52%), 
other vascular disease (5%), stroke/TIA (10%), paroxysmal atrial fibrillation n (7%) and chronic 
kidney disease (2%). Median BNP was 79 pg/mL [interquartile range (IQR) 47, 117] and Baseline 
Doppler-echocardiography showed average ejection fraction was 68.5 ± 6.5%, LVMI was 113.3 ± 
28.2%, E/e’ was 11.3 ± 3.2 and LAVI was 34.3 ± 4.9 mL/m2. There were no significant changes 
from baseline in Doppler-echocardiography measures at 9 months. At 18 months, in the subgroup 
who had completed the study, the only observed change was a significant increase in LAVI from 
34.0 ± 4.6 mL/m2 to 36.0 ± 5.0 mL/m2 (p<0.01). 

Conclusions: Participants in the PARABLE clinical trial with elevated BNP and LAVI at baseline show 
significant progression of LAVI abnormalities over an 18-month time period. The PARABLE study is 
on target to define the impact of preserving circulating BNP using sacubitril on LAVI progression as a 
personalised therapy for prevention of progression of left ventricular diastolic dysfunction.

21. Cardiac investigations in adult inborn error of metabolism cohort

S James, A Sheerin, L Grabowsky, S Senanayake, Z Abidin, J O’ Byrne, E Treacy, G Pastores
National Centre for Adult Inherited Metabolic Disorders, Dublin, Ireland

Introduction: Rare diseases of inborn error of metabolism (IEM) are commonly treated in paediatric 
hospital. Improvement in treatments has improved the life expectancy of this cohort of patients. 
The National Centre for Adult Inherited Metabolic Disorders in MMUH are now managing this 
cohort transitioned from the paediatric services on reaching adulthood. Multisystem presentation 
of IEM requires frequent monitoring. Cardiac manifestations are common. This study is to assess 
the basic cardiac investigations performed on IEM patients attending the department. 

Method: All consecutive 775 patients attended from the period of 2014 till end of Dec 2018 
were screened. Exclusion criteria are phenylketonuria, trimethylaminuria and cases still under 
investigation without a firm diagnosis. Details of cardiac investigations were extracted from medical 
chart review. Descriptive analyses were performed and showed as median with interquartile ranges 
or number with percentages where appropriate. 

Results: Total 248 patients were included in this analysis. 111( 44.8%) were male median age 32 
[24:45] and 137 (55.2%) were female median age 37 [27:50]. The types of IEMs were presented 
in figure 1. Types of cardiac investigations performed were transthoracic echocardiography (148, 
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59.6%), 12-lead ECG (136, 54.8%), holter (44, 17.7%) and CMR (20, 8.1%). 6 (4%) had reduce EF, 
2 (1.4%) had mid-range EF and 138 (93.2%) had preserve EF. Most common valvular pathology 
noted were mitral regurgitation (29, 19.6%) and aortic regurgitation (6, 4%). 107 (78.6%) of ECG 
showed normal sinus rhythm, 7 (5.1%) showed AF, 5 (3.7%) showed aberrancy and 16 (11.8%) 
showed LVH by voltage criteria. 15.9% of holter showed arrhythmia of supraventricular/sinus node 
origin. CMR were done in Anderson-Fabry disease (8 LVH with fibrosis; 3 LVH without fibrosis; 3 
no LVH), mitochondria disorder (1 LVH without fibrosis, 1 DCM with fibrosis, 2 normal) and glycogen 
storage disease (1 LVH without fibrosis; 1 microvascular ischaemia).

Conclusion: Proportion of adult IEM cohort had manifestations of cardiac disorders. Very few had CMR 
as part of their assessment. The very nature of rare diseases leads to limited guidelines and very few 
longitudinal studies, thus the need for continuous monitoring until international standards are achieved. 
Improved life expectancy means increasing in need of cardiac monitoring for this unique cohort. 
Challenges remains geographical and highlights the need for strong inter hospitals collaboration.

Abstract 21 Figure 1: Types of inborn error of metabolism (IEM’s)
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22. Wake me up before you go go (to the cath lab): a retrospective review of 
activation rates of the STEMI PPCI service in Galway 

S Quinn, M Elhadi, M Frawley, M Joyce, V Reddy, S Keane, T Murphy, D Mylotte, B Hynes, L Rosseel, 
F Sharif, B MacNeill, P Nash, J Crowley
Department of Cardiology, Galway University Hospital, Newcastle Road, Galway, Ireland

Introduction: The National Clinical Programme for Acute Coronary Syndrome in Ireland has 
successfully improved outcomes for patients presenting with STEMI since its introduction in 2010[1]. 
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Appropriate activation of the PPCI protocol is crucial to ensure timely reperfusion for patient with 
STEMI, while ensuring resources are not over-utilised for patients not requiring urgent PPCI. The 
aim of this review therefore was to establish the current rate of appropriate activation and false 
activation for the PPCI service in Galway. 

Methods: Phone records from the dedicated STEMI PPCI telephone number for the Galway PPCI 
centre were compared to simultaneously transmitted ECGs over a period from 01/01/2019 to 
31/03/2019 inclusive (Figure 1, Table 1). A phone call record corresponding with a transmitted ECG 
for a new patient was considered activation of the PPCI protocol. These records were compared 
to the local STEMI database for patients transferred direct to the cardiology team for PPCI. All 
activations had the corresponding ECG assessed for STEMI criteria as per the ESC guidelines. 

Results: 171 activations of the STEMI PPCI service were recorded from 01/01/2019 to 31/03/2019 
inclusive and 71 (42%) were accepted direct to Cardiology for management: 58 patients (34%) were 
correctly diagnosed with STEMI, 13 patients (7%) were transferred to the direct care of the cardiology 
team. Five patients (3%) underwent immediate angiography and had no coronary artery disease.

Abstract 22 Figure 1: Summary of PPCI Protocol activations in Galway.

Did not meet ESC 
ECG STEMI criteria 
nor ACS symptoms

n = 39 (23%)

Met ESC ECG 
STEMI criteria, but 
no ACS symptoms

n = 61 (36%)

Other diagnosis
n = 13 (7%)

Confirmed
STEMI cases
n = 58 (34%)

Accepted for 
transfer

n = 71 (42%)

PPCI protocol 
activations

n = 171

Not
Transferred

n = 100 (58%)

Summary of PPCI protocol activations in Galway from 01/01/2019 to 31/03/2019 inclusive

Of the 100 patients not transferred directly to cardiology, 61 (36%) patients had ECGs which met 
ESC ECG criteria2 for STEMI but did not have clinical symptoms consistent with STEMI: LBBB 
(n=30, 18%), RBBB (n=17, 10%), ST segment elevation (n=8, 5%), paced rhythms (n=6, 4%). 39 
patients (23%) had neither ECGs consistent with STEMI nor symptoms requiring urgent transfer 
for PPCI: Non-specific changes or T-wave inversions (n=30, 18%), normal sinus rhythm (n=7, 5%) 
and Wellen’s pattern (n=2, 1%). 67 of 100 false activations occurred during on-call hours. The 
national ambulance service activated the PPCI protocol for 127 cases, of which 39 (31%) cases 
were correctly diagnosed as STEMI. 52 (39%) patients had ECGs consistent with ESC ECG 
criteria[2] for STEMI without symptoms and 29 (23%) had neither ECG criteria nor symptoms. In 
total 44 activations were received from peripheral hospitals, 19 of which were correctly diagnosed 
as STEMI (43%). 9 (21%) patients had ECG changes consistent with ESC ECG criteria[2] for STEMI 
without symptoms, and 10 patients(23%) had neither ECG criteria nor symptoms. 

Conclusion: This review identifies important subgroups of patients who were referred for PPCI, in 
particular 23% of patients who did not require discussion, and 36% of patients who should have 
discussion with cardiology services before initiating transfer to the catheterisation laboratory.
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Abstract 22 Table 1: Summary of PPCI protocol activations for Galway 01/01/2019 to 31/03/2019

 
Grand 
total NAS Total 

Hospitals

Total activations 171 127 44

STEMI correctly diagnosed – 
MET ECG and clinical symptoms 58 (34%) 39 (31%) 19 (43%)

Direct transfer to cardiology 13 (8%) 7 (6%) 6 (14%)

MET ESC ECG criteria for STEMI but no symptoms 61 (36%) 52 (41%) 9 (21%)

ST elevation other 8 7 1

LBBB 30 28 2

RBBB 17 13 4

Paced 6 4 2

Did not meet ecg criteria for stemi and no symptoms 39 (23%) 29 (23%) 10 (23%)

Wellen’s 2 1 1

Non-specific 30 24 6

Normal sinus rhythm 7 4 3

NAS = National Ambulance Service

23. The SADS heart of the matter: a review of the sudden arrhythmic death 
syndrome (SADS) biobank in the Mater Misericordiae University Hospital; 
the cornerstone of a national strategy
1J Carron, 2C McGorrian, 1K Haverin, 1M Gallagher, 1M Fitzgibbon, 1J O’Brien, 3J Galvin, 4A Fabre
1 Mater Misericordiae University Hospital, Dublin, Ireland
2 Mater Misericordiae University Hospital, Family Heart Screening Clinic, Mater Foundation, Dublin, 
Ireland

3 Mater Misericordiae University Hospital, Connolly Hospital, Blanchardstown, Dublin, Ireland
4 University College Dublin School of Medicine, Dublin, Ireland 

Background: Sudden cardiac death (SCD) is a devastating event for a family and the wider 
community. While coronary artery disease is the primary culprit in an older population, SCD 
in a young cohort (age 1-35) is more commonly attributed to structural and arrhythmogenic 
syndromes, for which there is often an underlying genetic basis. An estimated 10,000 people in 
Ireland carry gene mutations for inherited cardiac conditions (ICC), with one young person dying 
suddenly each week from such syndromes according to the SCD registry. 

Aim: To review detection rates of genetic variants in samples tested via the SADS BioBank 
following SCD in a young person and possibly demonstrate the merits of such a resource in terms 
of primary prevention for family members. 

Methods: Family review and consent for genetic testing was carried out in the Family Heart 
Screening Clinic (FHSC). Retrospective analysis of results of samples sent for molecular autopsy 
via the SADS BioBank from its induction in January 2015 was performed. Detection rates of 
causative gene variants and the number of family members diagnosed with an ICC was also 
reviewed. All genetic analysis was conducted via the same internationally validated next generation 
sequencing lab. 
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Results: From January 2015 to March 2019, 145 samples had been stored in the SADS BioBank; 48 
(33%) female and 97 (67%) male. Of these, 21 (14.5%) samples (13 male, 8 female, age 13-56) were 
sent for genetic testing: 19 for a full inherited cardiovascular disease panel consisting of a 380 gene 
molecular autopsy and 2 for a targeted hypertrophic cardiomyopathy (HCM) panel (173 genes). Of 
the 21 samples tested, 9 (43%) were positive for genetic variants (Figure 1): 4 were American College 
of Medical Genetics (ACMG) Class IV or V mutations considered to be pathogenic, and 5 were ACMG 
class III variants of uncertain significance (VUS) i.e variants not previously reported in the literature 
as disease causing. Familial cascade screening following confirmation of a pathogenic mutation in 
the proband resulted in detection of 3 (33.3%) positive genotypes in 9 first-degree relatives tested. 
Clinical screening of relatives of the probands who displayed a VUS resulted in 5 ICC diagnoses in 19 
(26%) first-degree relatives (Table 1). Despite negative gene testing in 12 of the SCD probands, 4 of 
42 (9.5%) first-degree relatives were given an ICC diagnosis following clinical screening in the FHSC. 

Conclusions: This short study demonstrates the unique potential the SADS BioBank has to offer 
in terms of identifying those most at risk and optimising prevention strategies for family members, 
while also forming a genetic profile of SCD due to ICC in Ireland. Notably, definite or possible 
pathogenic variants were identified in almost half of samples studied. It highlights that a large 
proportion of families affected by SADS are overlooked by this crucial screening opportunity. 
Genetic testing following a SADS death relies on referral of the family to appropriate specialist 
screening centers. Increased awareness of the current pathway is pivotal if this asset is to be 
optimally utilised and these potentially lethal cardiac conditions identified in time. 

Abstract 23 Figure 1: Breakdown of Genetic Results by Variant
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Abstract 23 Table 1: Breakdown of clinical and genetic results of family screening by ACMG class

Pathogenic 
Variant (ACMG 
Class IV & V)

Variant of Uncertain 
Significance 

(ACMG Class III)

No Gene Variant 
Identified

Number (n=21) 4 5 12

1st Degree Relatives 
Screened (n=78) 17 19 42

2nd Degree Relatives 
Screened (n=45) 4 23 18

Genotype Detected (n=4) 3 1 -

Phenotype Detected (n=10) 1 5 4

Number of SADS cases in 
family (n=3) 1 0 2
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24. The impact of a PPCI programme on time to treatment and on outcomes 
following STEMI. A rural based population study
1M Cronin, 1R Murphy, 1S Teehan, 2P Shiels, 3S Fleming
1 St James’s Hospital, Dublin, Ireland
2 Midlands Regional Hospital, Tullamore, Ireland
3 Cardiology Department, Midlands Regional Hospital, Portlaoise, Ireland 

Background: In 2013, PPCI was implemented as the reperfusion strategy for STEMI in Ireland. 
A PPCI strategy may result in increased delays to treatment, which may negate the anticipated 
benefit of PPCI over fibrinolysis provided in a local hospital. We wished to explore the real world 
effect of a PPCI strategy on clinical outcomes for a cohort of rural based patients distant from their 
designated PPCI centre (at a projected 60-90 min transfer time). 

Methods: We conducted this retrospective cohort study at 2 rural hospitals and at a PPCI centre. 
We identified 2 cohorts of patients with STEMI. The first comprised all patients presenting to the 
rural hospitals between 01/01/2011 to 31/12/2012 with STEMI (Pre-PPCI cohort). The second 
comprised all patients from the catchment area of these hospitals presenting with STEMI to the 
PPCI centre between 01/01/2015 to 31/12/2016 (PPCI cohort). For each cohort we compared 
baseline characteristics, timeliness of initiation of reperfusion therapy, in hospital mortality, and for 
patients who survived to discharge the prevalence of LV dysfunction at 180 days. We tested for 
significance using chi square test. 

Results: We identified 127 STEMI patients (97M/30F), median age 60.6 (Range 31-94). A door 
to needle time of less than 30 minutes was achieved in the Pre-PPCI cohort in 68% of eligible 
patients (n=73) (median 21 mins (IQR 13-31 mins)) and a reperfusion time <120 minutes in the 
PPCI cohort in 44% (n=54) (median 139 mins (IQR 114-165 mins)). These results can be seen in 
Table 1. Application of OMT was similar in both cohorts. In-hospital mortality was 2.7% (2/73) in 
the Pre-PPCI and 3.7% (2/54) in the PPCI cohort P=NS. There was a non-significant trend towards 
better LV function among survivors at 6 months. For the Pre-PPCI cohort survivors (n=71), 56% 
had normal LVEF, 24% LVEF 41-49%, 10% LVEF 31- 40%, and 10% LVEF <= 30%. Whereas, for the 
PPCI cohort (n=52) 64% had normal LVEF, 26% LVEF 41-49%, 8% LVEF 31-40%, and 2% LVEF <= 
30% (p=0.2). These results can be seen in Image 1. Considering the PPCI cohort in isolation, 35% 
(19) patients were transferred direct from the field to the PPCI hospital, the remainder 65% (35) by 
interhospital transfer. The observed reperfusion time for directly transferred patients was shorter 
(Median 123 mins (IQR 94-149) vs 145 mins (IQR 120-180)), survival to discharge was better 
(100% vs 94% p=NS), and the proportion of patients with normal LV function at 180 days was 
higher (74 % vs 51% p=0.1). These results can be seen in Figure 1. 

Conclusions: Projected patient transfer times utilised by healthcare planners may underestimate 
the challenges faced in delivering optimal reperfusion times for rural patients in clinical practice. 
We found delays to PPCI were commonplace, and overall we did not demonstrate a superiority 
for PPCI over fibrinolysis in this setting. In light of the trend towards better outcomes for patients 
directly transferred from the community to the PPCI hospital, a comprehensive strategy of direct 
transfer needs to be rigorously pursued.
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Abstract 24 Table 1: Reperfusion time for directly transferred patients

 Pre-PPCI 
(2011–2012) 

PPCI 
(2015–2016)

Age 60.8 years 60.4 years

Gender 53M, 20F 44M, 10F

Cohort number 73 54

Deceased 2 (2.3%) 2 (3.7%)

Timely reperfusion achieved 68% 44%

Median time to reperfusion 21m (IQR 13–31) 139m (IQR 114–165)

Abstract 24 Figure 1: LV Function at 180 days
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25. Real world prescribing strategies for patients with an indication for oral 
anticoagulation undergoing percutaneous coronary intervention
1G Fitzgerald, 2C Kelly, 2JJ Coughlan, 1R Curtin, 1R Kerley, 2D Moore, 2B Loo, 2M Waters, 2D Mulcahy
1 Cork University Hospital, Cork, Ireland
2 Tallaght University Hospital, Dublin, Ireland

Background: Limited data is available regarding real-world prescribing strategies in patients with 
an indication for oral anticoagulation (OAT) who undergo percutaneous coronary intervention 
(PCI). Most current guidelines recommend a period of triple therapy (TOAT) with OAT and dual 
antiplatelet (DAPT) agents but high quality evidence regarding agent choice and duration is limited 
and evidence based guidelines sparse.

Aim: To analyse the appropriateness of OAT and anti-platelet strategies post PCI in a real-world 
cohort of patients in two academic teaching hospitals.

Methods: 103 patients with an indication for OAT who underwent PCI in two university teaching 
hospitals were retrospectively analysed. Patients were divided into three cohorts; bleeding risk 
predominant (HASBLED > CHADSVASC), equipoise risk (CHADSVASC = HASBLED) and ischemic 
risk predominant (CHADSVASC > HASBLED). Decision making regarding OAT and antiplatelet 
therapy was divided into three categories: DAPT, dual therapy (OAT with a single antiplatelet agent) 
and triple therapy (OAT with DAPT).

Results: Ninety-seven patients (94.2%) received triple therapy, four received dual therapy (OAC + 
single antiplatlet) (3.9%) and two received DAPT alone (1.9%) (Table 1). Patients with predominant 
bleeding risk were significantly less likely to receive Triple Therapy (75% vs. 95.7% vs. 95.8%, p 
< 0.05). Apixaban was the most common OAT (46 patients) which in the majority of cases was 
prescribed at a potentially inappropriately reduced dose of 2.5 mg BD (37/46, 80.4%). The MACE, 
bleeding and all-cause mortality rates did not differ significantly between groups (Table 2). Duration 
of therapy for the various groups are outlined in Figure 1.

Discussion: Our study demonstrates the widespread use of triple therapy in two Irish academic 
hospitals. DOACs were prescribed in most cases at reduced doses, currently a strategy with 
insufficient data to support widespread use. Significant heterogeneity exists regarding treatment 
strategies for patients undergoing PCI with an indication for OAT. This is likely due to physician 
experience and risk vs benefit analysis which may not be explicitly incorporated into guidelines. 
Further study is needed to improve evidence-based management in this area and develop robust 
guidelines to assist adherence to best practice evidence based treatment.

Abstract 25 Figure 1: Duration of Triple Therapy Across Clinical Risk Groups
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Abstract 25 Table 1: Treatment Strategies in Patients with an indication for OAT post PCI

Bleeding risk 
(n=8)

Equipoise risk 
(n=47)

Ischaemic 
Risk (n=48) P value

Initial Treatment Strategy

Triple Therapy 6 (75.0) 45 (95.7) 46 (95.8)

0.008Dual Therapy 2 (25.0) 0 2 (4.2)

DAPT 0 2 (4.3) 0

Subsequent Strategy

Dual therapy 6 (75.0) 45 (95.7) 45 (93.8) 0.143

with aspirin 1 (12.5) 24 (51.1) 35 (72.9)
0.008

with clopidogrel 5 (62.5) 21 (44.7) 10 (20.8)

DAPT 1 (25.0) 2 (4.3) 2 (4.2) 0.143

Aspirin alone 1 (12.5) 0 1 (2.1) 0.143

Strategy at 1 year 3 were unknown

Dual Therapy 1 (12.5) 14 (29.8) 25 (52.1)

0.039
Single OAT 5 (62.5) 30 (63.8) 15 (31.3)

DAPT 0 1 (2.1) 2 (4.2)

Single antiplatelet agent 1 (12.5) 1 (2.1) 5 (10.4)

Antithrombotic agent use

DOAC 8 (100) 33 (72.3) 29 (60.4) 0.215

Warfarin 0 12 (23.4) 19 (39.6) 0.064

PPI Use 7 (87.5) 38 (80.9) 41 (85.4) 0.794

DAPT indicates dual antiplatelet therapy; OAT indicates oral anticoagulation therapy; DOAC, direct 
oral anticoagulant; PCI, percutaneous coronary intervention.

Abstract 25 Table 2: Adverse Event Rates

Adverse Event Bleeding risk 
(n=8)

Equipoise risk 
(n=48)

Ischaemic 
Risk (n=47) P value

MACE 0 6 (12.5) 7 (14.9) 0.650

All-cause Mortality 1 (12.5) 5 (10.6) 4 (8.3) 0.853

Cardiac Death 0 0 2 (4.2) 0.472

Myocardial Infarction 0 2 (4.3) 2 (4.2) 0.824

Stent Thrombosis 0 1 (2.1) 2 (4.2) 0.774

Repeat Revascularisation 0 1 (2.1) 1 (2.1) 0.856

Ischaemic. Stroke 0 3 (6.4) 1 (2.1) 0.619

TIMI Major 0 0 1 (2.1) 0.561

TIMI Minor 0 5 (10.6) 7 (14.6) 0.604

Haemarrhaaic Stroke 0 0 0 0.561

MACE indicates major adverse cardiovascular outcome; TIMI, Thrombolysis in Myocardial Infarction.
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26. Using combination of high-fat diet and high-dose streptozotocin to 
develop an in vivo model of diabetic cardiomyopathy

L Kerrigan, K Edgar, A Russell-Hallinan, D Grieve, C Watson 
Queen’s University Belfast, Belfast, Northern Ireland

Heart failure (HF) is growing at alarming rate worldwide, largely due to increased prevalence 
of obesity and type-2 diabetes mellitus (T2DM). It is recognised that clinical prognosis for DM 
patients diagnosed with HF, is significantly worse than that of non-DM HF patients. Diabetic 
cardiomyopathy (DCM) is defined as the presence of diabetic-associated diastolic dysfunction in 
the absence of explicit coronary artery disease or other typical cardiovascular risk factors. DCM 
significantly increases the risk of chronic HF, but is commonly considered an underlying condition 
with subclinical cardiac dysfunction, and therefore is frequently underdiagnosed. An effective 
strategy for prevention and treatment of DCM has yet to be established. Therefore it is imperative 
we identify clear pathophysiological mechanisms of DCM so as to ultimately determine potential 
diagnostic advancements and therapeutic targets. Investigating pathological pathways involved in 
development of DCM is impossible without the foundation of reliable experimental models. 

Inducing experimental T2DM in vivo is commonly accomplished via delivery of streptozotocin 
(STZ) or the use of high-fat diet (HFD). Standard STZ induction produces a metabolic phenotype 
representative of T2DM with consistent cardiac fibrosis and diastolic dysfunction, but also causes 
acute pancreatic inflammation more in line with type-1 DM; limiting the suitability of the model. 
HFD induction is more relevant in terms of obesity-related DM, with more chronic progression of 
pathological features; however it does not develop consistent diastolic dysfunction. 

Therefore, the objective of this study was to characterise an improved experimental model of 
T2DM with reliable development of DCM characteristics, more reflective of human disease. Several 
groups use a hybrid model combining HFD with a single dose of STZ (opposed to multiple doses). 
However, the precise protocols used are variable and poorly characterised with regard to cardiac 
fibrosis and diastolic dysfunction. The majority of previous studies deliver a 50-100mg/kg dose of 
STZ following 3-4 weeks of HFD. We fed 4 week old, male C57BL6 mice HFD for an overall period 
of 10 months; experimental groups received 100mg/kg STZ (or vehicle only) at either week 8 or 
week 12 of the diet. Mice were monitored in parallel with untreated mice on normal diet throughout 
the study. Weights were recorded weekly, blood glucose levels and cardiac function (measured by 
echocardiography) were recorded monthly. At the end of the study, mice were sacrificed at which 
point blood and excised heart tissue were collected and analysed. 

Results of this study indicate that a single dose of STZ at week 8 of the HFD is adequate to induce 
T2DM, providing evidence of cardiac fibrosis and diastolic dysfunction progression. We believe 
the data generated represents a reliable model of DCM and we propose that this model could be 
employed as the basis of future mechanistic and therapeutic studies. 

27. Contrast induced acute kidney injury – a five year review 
1L Burns, 1M Kinnin, 1D McEneaney, 1I Menown, 2M Kurth, 3N Morgan, 4M Harbinson, 1M Connolly
1 Cardiovascular Research Unit, Craigavon Cardiac Centre, Southern Trust, Northern Ireland
2 Randox Laboratories Ltd
3 Department of Nephrology, Daisy Hill Hospital, Southern Trust, Northern Ireland
4 Centre for Experimental Medicine, Queen’s University Belfast, Northern Ireland

Introduction: Contrast induced acute kidney injury (CI-AKI), currently defined as a delta rise in 
serum creatinine of ≥26.5 μmol/litre or a relative rise of ≥50% from baseline measured at 48 hours 
following administration of iodinated contrast media, is reported to complicate almost 20% of 
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studies in high-risk individuals1.As previously presented, we implemented a formalised protocol 
for the management of chronic kidney disease (CKD) patients in our cardiac catheterisation 
laboratory2-3. This included clear pre and post-hydration guidance, use of the Mehran score to 
identify high-risk patients, ensuring nephrotoxic medications were withheld and use of advice 
sheets for patients and GPs. With this we achieved an 8.9% reduction in the rates of CI-AKI for 
patients with CKD. This study highlights a five-year re-audit of CI-AKI rates. 

Methods: During the period between August 2018 and February 2019, a total of 2025 patients 
underwent contrast angiography ± percutaneous coronary intervention (PCI) at our institution. 
Of these, 266 (11.1%) had CKD. All patients with an estimated glomerular filtration rate (eGFR) 
≤60mls/min/m2 presenting for coronary angiography at our laboratory were included. Data 
were obtained from lab reporting systems and from the Northern Ireland electronic care record. 
Demographics, risk factors and renal function before and at 48 hours post angiogram were 
recorded. Mehran scores were calculated for each patient and pre/post procedure intravenous 
fluids prescribed if appropriate. CI-AKI was defined as a delta rise in serum creatinine of 
≥26.5 μmol/litre or relative rise of ≥50%. Case report forms were used to record blood results. 
Patients were telephoned at 48 hours and advised to restart withheld nephrotoxic medications 
if appropriate or, if necessary, given AKI advice with repeat blood sampling a further 48 hours 
later. Data were non-parametric on Shapiro-Wilk testing therefore Mann-Whitney U test (p<0.05 
as significant) was applied for continuous variables. Chi squared test was applied for categorical 
variables (p<0.05 as significant). 

Results: Of the 266 patients identified, 22 (8.3%) developed CI-AKI 48 hours post-contrast. Using 
the previous definition of CI-AKI at the time of our initial study in 2014 (creatinine rise ≥25%), 11 
patients (4.1%) developed CI-AKI which remains well below the published literature rate of 10-15%. 
Average Mehran scores were significantly higher in those patients that went on to develop CI-AKI 
compared with those that did not (14 vs. 10, p<0.001, table 1). 

Conclusion / Implications: Our comprehensive protocol for the peri-angiography management of 
CKD patients has achieved a significant reduction in the rates of CI-AKI at our institution, which has 
been sustained over a five-year period. There is a statistically significant correlation between higher 
Mehran score and development of CI-AKI, indicating the value of this tool as a surrogate marker 
for high-risk patients.

Abstract 27 Table 1: Average Median Scores

48 hour CI-AKI by KDIGO

Demographic Yes [n=22]
Median (IQR)

No [n=244]
Median (IQR) P-value

Mehran score 14.0 (5) 10.0 (7) <0.001

Pre creatinine (µmol/L) 138 (93) 114 (31) 0.005

Post creatinine (µmol/L) 184 (117) 112 (37) <0.001

Pre eGFR (mls/min) 41 (25) 50 (16) 0.007

Post eGFR (mls/min) 31 (21) 47 (14) <0.001

Creatinine absolute change (µmol/l) 37 (24) -1.0 (14) <0.001

Creatinine percentage change (%) 25 (16) -1.0 (12) <0.001

Age (yrs) 77 (13) 75 (14) 0.243
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28. Remote transmissions from injectable implantable loop recorders – an 
increasing healthcare burden

P Nolan, P Nash, Y Smyth, B McNeill, J Crowley
Galway University Hospital, Galway, Ireland 

Background: Implantable Loop Recorders (ILRs) provide long term ECG monitoring for patients for 
a number of presentations. It has a Class I indication for investigation of recurrent syncope (ESC 
2018 Syncope Guidelines) and a Class IIa indication for documenting silent atrial fibrillation in 
patients with a cryptogenic stroke (ESC 2016 Atrial Fibrillation Guidelines). The miniaturisation of 
ILRs and their “injectable” nature has increased their clinical use. The addition of remote monitoring 
with alert notification allows for early detection of significant events in these patients, however false 
activation of automatic detection algorithms results in inappropriate remote transmissions and 
unnecessary use of Cardiac Physiologist time. 

Aim: The aim of the study was to look at the true and false activation rates from patients 
implanted with ILRs from a specific manufacturer, the number of those activations, and to classify 
the reason for those activations. 

Methods: The transmissions from patients implanted with ILRs from a single manufacturer 
between Aug 2017 and Jun 2018 were analysed retrospectively. All transmissions from the 
date of implant to Jul 2019 were analysed. Where there was any doubt about the nature of 
a detection an opinion of a Cardiologist was sought. Data around indication for implant, the 
number and nature of true and false activations were recorded. For false activations, the reasons 
for these were also noted. 

Results: 41 ILRs were implanted in this period in 21 males and 20 females. Ages at time of implant 
ranges from 17.93-79.78 yrs (avg 49.41yrs). 80% were implanted for investigation of syncope, 7% 
for palpitations, 5% for AF detection and 7% for other indications. The total number of monitoring 
days across the total patient population was 3185 days with the average monitoring period being 
77.68 (range 10-224) days. 23 pts (56.1%) made a total of 93 patient activated events. Only two 
patients’ recordings showed significant findings, an SVT and a broad complex tachycardia. 6 pts’ 
(14.6%) ILRs automatically detected a total of 37 true arrhythmias, 26 AF, 1 pause and 10 SVT 
events 26 pts’ (63.4%) ILRs automatically detected a total of 46,604 false arrhythmia detections. 
This equated to 14.63 false transmissions per day of monitoring. The types and reasons for false 
activations are shown in Table 1. 

Conclusion: In this analysis of episodes sent by ILRs on remote monitoring 91.8% of episodes 
were due to false triggering of automatic device detection. In 96.8% of these cases this was due 
to undersensing of the QRS complex by the ILR. This analysis highlights the significant burden 
of remote follow-up of ILRs, particularly that of false triggering of automatic device detection 
algorithms. It also highlights that over 96% of false triggering are due to undersensing, highlighting 
the importance of achieving good amplitude QRS signals at implant.
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Abstract 28 Table 1: Types and causes of false ILR activiation

False Activation Type Detection 
Number

Under 
sensing

Loss of 
Contact

Over 
sensing

Sinus 
arrhythmia

Sinus with 
ectopics

Atrial Fibrillation 1,525 102 463 960

Pauses 37,970 37,928 34 4 4

Bradycardia 7,108 7,108

VT 1 1

Total 46,604 45,138 34 1 467 964

29. The race to reperfusion: determinants of total ischaemic time in an Irish 
STEMI population

C O’Connor, C Maguire, A Ibrahim, R Kumar, J Kumar, A Buckley, C Ahearne, C Cahill, T Hennessy, 
S Arnous, T Kiernan
University Hospital Limerick, Limerick, Ireland

Ireland benefits from a highly functioning primary percutaneous coronary intervention (PPCI) 
programmes, but despite this STEMI is still associated with significant morbidity and mortality. The 
European Society of Cardiology updated the STEMI guidelines in 2017, and with them introduced a 
novel metric relating to STEMI patients: ‘total ischaemic time’. This time-period starts at the onset 
of chest pain and ends at wire cross, and it is thought to accurately reflect burden of myocardial 
destruction. The guidelines also introduce striker guidance on timelines, in order to minimise systemic 
delay. This study aimed to assess the total ischaemic time of patients presenting with STEMI in an 
Irish tertiary referral centre and the factors influencing delays in presentation and treatment. 

Methods: Prospective cohort analysis was conducted on all patients presenting to University 
Hospital Limerick with STEMI from October 2017 to January 2019. Patients were included if they 
had a culprit lesion that was successfully revascularized. Baseline demographics were recorded at 
time of presentation. Bayesian statistics were employed to conduct the analysis.

Results: 158 patients were recruited. Mean age was 61(range29-96). Male:female ratio 5:1 in this 
cohort. Average total ischaemic time was 409.4mins ±501.4. The average time from chest pain 
to ‘call for help’ (i.e. patient delay) was 208.3mins ±397.8, which represented 50.89% of the total 
ischaemic time (See Figure 1). The average time from ‘call for help’ to first medical contact (FMC) 
was 18.4mins ±30.07. Average time from FMC to ECG was 44.9mins ±151.16, and was dependent 
upon type of FMC (Primary care 127mins vs paramedic 25mins p=0.030932). After FMC, 48.7% 
of patients had an ECG performed in under 10mins as per guidelines. After ECG was performed, 
46.4% of patients had ECG to ‘wire cross’ time under 90mins as per guidelines; 65.8% were within 
120 mins and 91.4% were within 180mins. Those presenting to their general practitioner as FMC 
were significantly less likely to have both an ECG in <10mins (NNH 2.84 95%CI 1.79-6.91) and 
ECG to wire time of <90mins (NNH 6.13 95%CI 2.88-48.70). As age increased, so too did total 
ischaemic time (Pearson R=0.164, p=0.043), which was dependent on increasing patient delay with 
age (Pearson R=0.2181, p=0.0066). Women had a higher total ischaemic time than men (546 vs 
382mins p= 0.0233). This was determined to be as a result of: a numerically higher patient delay 
(220 vs 206 mins, p= 0.214) and women having a longer time from FMC to ECG (104mins vs 
34mins, p=0.0021). 

Conclusion: Over 50% of the total ischaemic time was before patients called for help, suggesting a 
role for cardiovascular awareness programmes. Increasing age was associated with longer patient 
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delay, indicating a need for directed awareness in this demographic. Women had a higher total 
ischaemic time, and waited a significantly longer time for ECG following FMC; highlighting the 
need for awareness amongst healthcare professionals of atypical clinical features associated with 
STEMI in women. Patients who attended their GP waited longer for an ECG and, once performed, 
were less likely to be revascularised within 90mins.

Abstract 29 Figure 1: Ischaemic Time and Delays
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30. Lipid ranges in an Irish population
1D Hughes, 1B McEvoy, 2D Griffin, 1J Crowley
1 Cardiology Department, Galway University Hospital, Galway, Ireland
2 Clinical Biochemistry Department, Galway University Hospital, Galway, Ireland

Introduction: Dyslipidemia is recognised as one of the most important modifiable risk factors for 
cardiovascular disease. The distribution of lipid parameters for certain populations, most notably in 
the United States, has been previously characterised in numerous studies, however there has never 
been a detailed evaluation of lipid distributions in an Irish cohort. 

Methods: 110,620 serum lipid profile requests and result sets in an Irish population between 
2004 and 2017 were analysed in relation to changes in age and sex-specific lipid distributions. 
This group was sub selected from a much larger database to include only first-time requests 
from primary care and taking precautions to have an untreated population. From this database 
we calculated age- and sex-related reference intervals for every 5 years of life from the age of 
10 years to greater than 90 years for total cholesterol, triglycerides (TG), HDL cholesterol and 
LDL cholesterol (LDL-C). 

Results: There are notable differences between the sexes and across different age groups in lipid 
profiles. Figure 1 shows the mean values for LDL-C for our population. The differences appear 
before the 20-year-old group and show that LDL-C levels rise at a younger age in men and peak 
at the ages of 40-50 years. In women peak values occur in the older age groups and women 
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have higher mean values than men over the age of 50 years. Total cholesterol distributions 
follow a similar pattern to that of LDL-C. (Figure 2) The distribution of triglyceride levels for both 
males and females show a distinct positive skew from childhood through to old age. The positive 
skew is particularly marked in adult males up to the 60-year age group. In middle age median 
triglycerides are 0.5 mmol/l higher in males than females, with the sex difference widening to 
about 2.2 mmol/l amongst those individuals towards the 97.5 percentile of the distribution. Above 
65 years triglyceride levels tend to fall or plateau in both sexes. Distributions in an Irish population 
are similar to international temporal and geographical comparisons, however the elderly Irish 
population tend to have lower total cholesterol levels than international comparators. 

Conclusions: These distributions should be constructive in epidemiological and public health 
initiatives, providing data for temporal and geographical comparisons with other similar studies. 
For healthcare professionals advising individual patients it provides useful age-related reference 
intervals for the interpretation of significant dyslipidaemias.

Abstract 30 Figure 1: Mean values for LDL-C
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Abstract 30 Figure 2: Age and Sex Distribution for TG
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31. Effect of PCSK9 inhibitors on clinical outcomes and patient 
empowerment: a single-centre experience

A Buckley, C O’Connor, C Cahill, N Khullar, S Arockiam, C Ahern, B McDermott, S Arnous, T Kiernan 
University Hospital Limerick, Limerick, Ireland

Background: Atherosclerotic cardiovascular disease is significantly attributed to elevated low-
density lipoprotein (LDL). Statins have been shown to reduce major adverse cardiovascular 
events (MACE) but their role can be limited due to intolerance. Proprotein convertase 
subtilisin-kexin type 9 (PCSK9) inhibitors are monoclonal antibodies that prevent LDL receptor 
degradation, reducing circulating LDL. FOURIER and ODYSSEY have shown reductions in 
MACE with PCSK9 inhibitors, however, real-world data is limited due to their cost and recent 
introduction. Furthermore, there has been no data regarding patient-reported experience and 
impact of PCSK9 inhibitors on patient empowerment.

Purpose: Review the impact of PCSK9 inhibitors on outcomes and patient empowerment. 

Methods: Retrospective cohort analysis was conducted on all patients treated locally with 
PCSK9 inhibitors. Data was collected by chart review. Risk classification as per ESC guidelines. 
MACE comprised death, MI, stent thrombosis and target vessel revascularisation (TVR). Patient 
empowerment was assessed using the PLACE questionnaire, derived from the Patient Enablement 
Instrument (Figure 1). Question domains include positivity, negativity, motivation and well-being. 
Responses were compared to a control group of patients taking statin therapy. Standard Bayesian 
statistics were employed. 

Results: 24 patients were prescribed PCSK9 inhibitors since 2015. 1 patient discontinued due to 
flu-like symptoms and 23 patients (11 women) remain on treatment. Mean age 58.8 years (range 
38-71). Median duration of treatment is 2.5 years. 2 have familial hypercholesterolaemia and 
21(91.3%) have statin intolerance. 8(34.7%) for primary prevention and 15(62.5%) for secondary 
prevention. 13 were prescribed Alirocumab 75mg, 5 Alirocumab 150mg and 5 Evolocumab 
140mg. Results are summarised in Table 1. There were significant reductions in: Total cholesterol 
(7.3 to 4.1mmol/L) and LDL (5.1 to 2.0mmol/L). There was no significant change in HDL or 
triglycerides. 11(47.8%) were very high risk, 9(39.1%) high risk and 3(13%) moderate risk. 15(65.2%) 
reached target LDL. 4(17.3%) use concomitant statins. 2(8.6%) had mild flu-like symptoms and 
1(4.3%) had mild injection site reactions. MACE rate was 4.3% at follow-up with 1 TVR (in the 
setting of poor compliance). Empowerment questionnaire indicated higher rates of Positivity, 
Motivation and Well-being in the PCSK9 group compared to control and negativity rates were 
lower. All showed statistical significance (<0.05). 

Discussion: Patients prescribed PCSK9 inhibitors had significant reductions in total and LDL 
cholesterol and low MACE at follow-up. Concomitant statin use, where possible, is important. 
This cohort demonstrated statistically higher self-reported positivity, motivation and well-being 
compared to a statin control group. Patient empowerment is an essential tool when promoting 
good lifestyle choices and involving patients in their own healthcare plan. Empowerment is 
encouraged through education and setting realistic health goals.
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Abstract 31 Figure 1: 
Patient Led Assessment of Cardiovascular Empowerment (PLACE) Questionnaire

Patient Identifier

Date

Time Point 
(Baseline or Follow-up)

My Background
Age: 
Sex:
Diagnosis: 
Treatment I have received 
(i.e. stenting, medication etc.): 

My Health
Please answer the following
 0: Strongly disagree
 5: Neither agree nor disagree
 10: Strongly agree

I feel knowledgeable about my heart condition

0 1 2 3 4 5 6 7 8 9 10

Following my treatment, I am motivated to improve my health

0 1 2 3 4 5 6 7 8 9 10

Following my treatment, I am worried about my future health

0 1 2 3 4 5 6 7 8 9 10

I feel satisfied with the outcome of my treatment

0 1 2 3 4 5 6 7 8 9 10

I feel that too much was explained to me about my diagnosis
I would like to know more about my diagnosis

0 1 2 3 4 5 6 7 8 9 10

Following the treatment of my condition, I am optimistic about 
my health in the future

0 1 2 3 4 5 6 7 8 9 10

Following the treatment of my condition, I feel empowered 
regarding my future health

0 1 2 3 4 5 6 7 8 9 10

Following the treatment of my condition, I understand the 
importance of improving my diet

0 1 2 3 4 5 6 7 8 9 10

Following the treatment of my condition, I understand the 
importance of improving my exercise habits
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Following the treatment of my condition, I understand the 
importance of taking my medication every day

0 1 2 3 4 5 6 7 8 9 10

Following the treatment of my condition, I feel empowered to 
improve my own health

0 1 2 3 4 5 6 7 8 9 10

Abstract 31 Table 1: Results

Impact of PCSK9 inhibitors on Lipids

Measurement
(mmol/L) Baseline Follow-up Difference p-value

Total Cholesterol 7.3 4.1 -3.2 (43.8%) < 0.00001

LDL 5.1 2.0 -3.1 (60.7%) < 0.00001

HDL 1.29 1.27 -0.02 0.32276

Triglycerides 2.5 2.1 -0.4 0.9681

Empowerment Questionnaire

Measurement
(0–10 scale) Study Group Control Group Difference p-value

Positivity 8.5 7.4 +1.1 0.00914

Motivation 9.1 7.9 +1.2 0.00256

Well-being 8.7 7.9 +0.8 0.02068

Negativity 3.4 4.5 -1.1 0.03836
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32. Prevalence and characteristics of non –lipid risk factors in familial 
hypercholesterolaemia – a study based in the population registered in the 
Latvian registry of familial hypercholesterolaemia

Christos Nikola
Cork University Hospital, Cork, Ireland

Background: Familial Hypercholesterolaemia (FH) is characterized by extremely high low density 
lipoprotein-cholesterol (LDL-C) concentration, which subsequently increases the risk greatly, for 
the development of premature cardiovascular disease (CVD). In addition to (LDL-C) other non-lipid 
risk factors play an important role in the increase of premature-CVD, therefore it is important to be 
tackled during lifetime or from childhood.

Aim: The aim of the present study is to determine and identify the non-lipid risk factors that may 
contribute to CVD in FH patients. 

Materials and Methods: This is a retrospective analysis of a cohort of patients with probable or 
definite FH diagnosis, registered at the Latvian Registry of Familial Hypercholesterolaemia (LRFH) 
in Riga Latvia. Patients were evaluated for hypertension (>140/90mmHg), diabetes mellitus (DM), 
smoking history, body mass index (BMI) (overweight-BMI >25kg/m2 or obesity-BMI >30 kgm2). 
Dietary habits of the patients were interviewed according to PREDIMED questionnaire (score range 
0 to 13), moderate physical activity of (2,5 hours/week) and high intensity of (1,5 hours/week) self-
reported from patients and family history of premature CHD. 

Results: A total of 170 patients (n=130 index cases and n=40 first degree relatives), (n=110) having 
history of CVD (Table 1). Mean age of the patients with history of CVD was (56.2 ± 10.7) years. 
Hypertension was present in 77 (48.1%), DM was seen in 8 (4.7%), smoking history was observed 
in 29 (22.7%) with a mean pack of years (15.3±11.6). Overweight and obesity was diagnosed in 
39 (22.9%) and 49 (28.8%), respectively. Mean BMI (kg/m2) was significantly higher in patients 
with CVD in comparison to patients without CVD, (28.8±3.25vs.27.2±4.75, respectively, p=0.013). 
Mean PREDIMED score was (5.8 ±2.5). Moderate physical activity was observed in 78 (45.9%) and 
high intensity in 39 (22.9%) patients. Family history of premature CHD was positive in 88 (51.8%) 
with 46 (73.0%) that had evidence of CVD. From the multivariate analysis hypertension was a 
significant and independent risk factor for CVD with odds ratio (OR) (7.451). (Table 2).

Conclusion: Non-lipid risk factors were prevalent among FH patients, and hypertension was 
the most common. The findings emphasize the need for other non-lipid measures to further 
decrease of residual CVD risk in this high risk group of patients. Furthermore, focusing on lifestyle 
parameters by further advice on dietary habits, physical activity and smoking cessation could 
further decrease risk.
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Abstract 32 Table 1: Characteristics of Cohort

Non-lipid risk factors With CVD 
(n=101)

Without CVD 
(n=69) p-value

Age (years), mean/(SD) 56.2 (±10.7) 43.3 (±15.3) p<0.001

Male sex (n,%) 35 (54.7) 29 (45.3) p=0.330

Hypertension (%) 63.4 18.8 p<0.001

DM(%) 6.0 2.9 p=0.351

Smoking
• Currently smoking (%)
• Never Smoked (%)

65.5
58.2

34.5
41.8 p=0.462

BMI (kg/m2), mean/(SD) 27.6 (±4.2) 25.6 (±4.2) p=0.003

PREDIMED score, mean/(SD) 5.8 (±2.6) 5.7 (±2.4) p=0.892

Physical activity (hours/week), mean/(SD)
mild physical activity
moderate physical activity
high intensity physical activity

32.5 (±21.7)
5.50 (±9.50)
1.64 (±5.14)

25.3 (±18.7)
6.46 (±8.71)
1.38 (±2.67)

p=0.027
p=0.508
p=0.693

Family history of premature CHD (%) 59.1 40.9 p=0.398

Abstract 32 Table 2: Laboratory Results

Lipids: First visit at hospital Entire cohort 
(n=170)

With CVD 
(n=101)

Without CVD 
(n=69) p-value

Total cholesterol (mmol/L), mean (SD) 9.4 (±1.8) 9.6 (±.1.9) 9.1 (±1.7) p=0.289

HDL cholesterol (mmol/L).mean (SD) 1.6 (±0.5) 1.5 (±0.4) 1.6 (±0.7) p=0.364

LDL-cholesterol (mmol/L), mean (SD) 7.0 (±1.7) 7.1 (±1.6) 6.9 (±1.8) p=0.684

Triglycerides (mmol/L), mean (SD) 1.8 (±0.8) 1.9 (±0.8) 1.7 (±0.8) p=0.617

Fasting blood sugar, mean (SD) 5.4 (±0.8) 5.5 (±0.9) 5.1 (±0.6) p=0.097

33. Sudden cardiac death and inherited premature conduction disease – 
potential role for Implantable Loop Recorder in screening?
1Z Sharif, 1 L Murphy 1H Connaughton, 1K Al-Harbi, 1C Honner, 2A Green, 1D Ward
1Cardiac risk in the young Person (CRYP), Tallaght University Hospital, Tallaght, Dublin, Ireland
2 Department of Clinical Genetics, Crumlin Hospital, Dublin, Ireland

Background: Cardiac conduction disease (CCD) is a potentially fatal entity. The spectrum ranges 
from a benign clinical course to severe dysfunction, which may precipitate sudden cardiac death. 
Permanent pacemaker (PPM) implant may benefit affected individuals but the genetic basis of 
CCD may be underestimated. No prior study has investigated the utility of screening relatives of 
victims of Sudden Arrhythmic Death Syndrome (SADS) with implantable loop recorders (ILR). 

Methods: We describe 7 families referred to our inherited cardiac conditions service with a family 
history of SADS, in whom we identified premature CCD. ILR was utilized in screening the majority 
of families. 
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Results: Of 63 individuals screened, 31 (49%) had ILR insertion with 7 (11%) requiring PPM implant. 
2/31 had normal baseline tests, and were identified only after ILR implant. Other CCD not yet 
meeting clinical significance was detected in 10/31 (32%) individuals. These findings (documented 
11 to 330 days post implant) included pauses of 3-5.8 seconds (n=7), nocturnal bradycardia < 34 
bpm (n=2) and non-sustained polymorphic ventricular tachycardia. (Table 1) Of families who have 
undergone mutation analysis, conventional genetic panels have been negative to date.

Conclusions: Inherited premature CCD with variable penetrance and dynamic clinical 
manifestation may be an under-recognized cause of SADS. To date 12/31 (39%) of individuals with 
ILR have findings suggesting inherited CCD. As inheritance pattern suggests autosomal dominant 
transmission, longer follow up may identify more affected individuals. Clinicians involved in SADS 
family evaluations should consider adding ILR implantation to routine assessment to improve 
diagnostic yield. We suggest a larger prospective study of consecutive families whose initial 
investigations following a SADS death have not identified a cause.

Abstract 33 Figure 1: Summary of Findings

Screening Abnormality 
in Family Members

Family

#1 #2 #3 #4 #5 #6 #7

Bradycardia Yes Yes Yes Yes Yes Yes Yes

PR >200 Yes No No No No No No

QRS Prolongation No No No No No Borderline No

<90% PTHR EST No No No No No No No

Arrhythmia on EST Yes No No No No Yes No

Pauses > 3 seconds 
Holter/Telemetry Yes No Yes No Yes No Yes

Mobitz 2 or 2:1 AV 
Block Holter Yes Yes No No No No No

Complete Heart Block 
Holter No No No No No No No

ILR: significant to date 7s pause 2 by 5 s 
pause Yes No No No -

ILR: findings to 
monitor Yes No Yes Yes No Yes -

Provocation Testing No -ve 
parents No No No No No

Genetics a/w 
Yes; -ve 
Brother/ 
Mother

a/w Sample 
sent a/w Negative Proband 

Negative

1st Degree relative No Yes Yes Yes Yes Yes Yes
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34. Exploring the feasibility and effectiveness of a novel community based 
programme for cardiac rehabilitation in the West of Ireland
1D Dunne, 1D Keegan, 1I Gibson, 1S Seery, 1A Harris, 1P Hall,2J Crowley
1 Croí, West of Ireland Cardiac Foundation and National Institute for Prevention and Cardiovascular 
Health, Galway, Ireland

2 University Hospital Galway, Galway, Ireland

Background: With the prevalence of coronary heart disease increasing globally it is imperative 
that we explore alternative methods of delivering cardiac rehabilitation (CR) to improve patient 
outcomes in accordance with national and international CR guidelines. This study examines the 
feasibility and effectiveness of delivering a community based CR programme on medical and 
lifestyle risk factor management in the west of Ireland.

Methods: Patients with coronary heart disease; meeting the inclusion criteria for referral to CR 
were invited to attend a 12- week CR programme consisting of a professional multi-disciplinary 
(nurse, dietitian, physiotherapist) lifestyle intervention, with appropriate risk factor and therapeutic 
management delivered within a community setting. Risk factors such as blood pressure, lipids, 
smoking, BMI (body mass index), waist circumference and estimated MET max were assessed at 
baseline and end of programme (EOP). 

Results: 255 patients enrolled in the CR programme. Mean age of the participants was 66.6yrs, 
72.9% were male and 35.4% had previous cardiac history. The programme adopted an integrated 
approach to care and in addition to cardiac patients it included a cohort of Stroke (17%) and 
Peripheral Vascular Disease (PVD) (4%) patients. Outcome data on 196 patients who completed 
the 12 week programme were analysed (Table 1.) 

Conclusions: Data from this multi-component comprehensive community based CR programme 
suggest that the management of CR patients can be successfully integrated and delivered within 
a community setting by a specialist multi-disciplinary team (MDT). This study has demonstrated 
improvements in patient outcomes across biomedical, anthropometric and lifestyle risk factors. 
Benefits were also noted in the psychosocial health and wellbeing of the participants including 
improvements in quality of life (QoL) measures. 

Abstract 34 Table 1 – See overleaf.
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Abstract 34 Table 1: Change in Lifestyle Risk Factors and Psychological Health between Initial 
Assessment (IA) and End of Programme (EOP) for patients

Patients IA (n=196) Patients EOP (n=196)

Mean BMI (kg/m2) (<25kg/m2) 30.19 29.76 (p<0.001)

Mean Mediterranean Diet Score (MDS) 6.54 8.72 (p<0.001)

Mean Alcohol Units per week 
(≤17 males and ≤11 women ) 11.69 8.78 (p<0.001)

Mean Audit C Score (≤4 males and ≤3 women) 4.47 4.32 (p=0.460)

% achieving PA targets 12.8 46.7 (p<0.001)

Mean Estimated METs Maximum 7.38 9.28 (p<0.001)

% with BP NOT to target (<140/90mmHg) 36.4 21.3 (p=0.001)

% LDL NOT to target (<1.8mmol/l) 66.1 53 (p=0.201)

Mean HbA1c (mmol/mol) (<53mmol/mol) 42.2 41.2 (p=0.001)

% HbA1c NOT to target (<53 mmol/mol) 14.4 10.8 (p=0.125)

% with raised anxiety levels ≥8 27.0 17.4 (p=0.001)

% with raised depression levels ≥8 10.2 6.1 (p=0.42)

35. Endoscopic vein harvest: early experience of adopting a minimally 
invasive conduit harvesting technique

S Siddiqui, M DaCosta, D Veerasingam, F Bartolozzi, A Soo
Department of Cardiothoracic Surgery, University Hospital Galway, Galway, Ireland 

Introduction: Despite multiple randomized trials, coronary artery bypass grafting (CABG) remains the 
gold standard revascularisation technique for severe coronary artery disease. The long saphenous 
vein (LSV) is the most common conduit used due to its abundant length and ease of harvest. 
Traditionally, LSV is harvested using an open technique. However, the open technique is associated 
with severe wound complications and poor cosmesis. Endoscopic vein harvesting (EVH) is a new 
minimally invasive vein harvesting technique with significant advantages. This technique was 
introduced in UHG on February 2017. Here we report our early experience of adopting this technique. 

Aim: To assess the impact of EVH during our early experience. 

Method: Data was obtained retrospectively from a prospectively maintained electronic database of all 
CABG patients from February 2017 to February 2019. Data analysis was performed using MS Excel. 

Results: From February 2017 to February 2019, 207 patients underwent CABG procedure that 
required at least one LSV graft. 118 patients (57%) underwent EVH. During our early experience, the 
average harvesting time per vein graft length was 35 minutes for the first 10 cases. This improved 
significantly with experience with the average harvesting time per vein graft length now being 15 
minutes. There was negligible blood loss in all cases. There were 5 conversions (4%) to open LSV 
harvesting, due to bleeding. There was no conversion in last 58 cases. Post operatively, average 
pain score was 1/10. 5 patients (4.2%) developed haematoma at the LSV harvest site, which did 
not require intervention. There were no late wound complications. In contrast, during the same 
period, 5 patients who had open LSV harvest, developed severe surgical site infection. 

Conclusion: EVH, although challenging, could be introduced safely with appropriate mentoring. The 
adoption of EVH has significantly improved wound infection rate in patients undergoing CABG in 
our experience.
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36. Hypoxia induces gene-specific epigenetic modifications that promotes a 
hyperactive pro-fibrotic phenotype in human cardiac fibroblasts
1A Russell-Hallinan, 2N Glezeva, 2B Moran, 3S Das, 4M Ledwidge,4K McDonald, 2J Baugh, 1C Watson
1 Queens University Belfast, Belfast, Northern Ireland
2 University College Dublin, Dublin, Ireland
3 Royal College of Surgeons, Dublin, Ireland
4 STOP-HF Unit, St Vincent’s Healthcare Group, Dublin, Ireland 

Background: Cardiac Ischemia caused by coronary artery disease and myocardial infarction 
(MI) and its complications such as heart failure, arrhythmias and sudden death, are collectively 
the leading cause of mortality worldwide. Ischaemic injury to the myocardium leads to the 
development of aberrant ventricular remodelling and fibrosis. This occurs partly through the 
accumulation of hyperactive fibroblasts that promote enhanced extracellular matrix deposition 
and aberrant scar tissue formation. Understanding the cellular mechanisms that promote this 
ischemia induced-hyperactive fibrotic phenotype may yield novel anti-remodelling therapies for 
ischaemic cardiac pathologies. We have recently shown that human myocardial tissue hypoxia 
is associated with an enhanced pro-fibrotic gene profile in the tissue and, more significantly, 
that hypoxia-induced pro-fibrotic changes in cardiac fibroblasts are associated with global DNA 
hypermethylation. Based on this epigenetics data, we have conducted a gene-specific methylation 
study to investigate methylation changes that occur in hypoxic ventricular fibroblasts and to gain 
novel insights into mechanisms that may contribute to post-ischemic cardiac remodelling. 

Methods: Human ventricular cardiac fibroblasts were exposed to 1% oxygen for up to 8 days. 
Global methylation changes were assessed using anti-5-methylcytosine (5MeC) staining, flow 
cytometry, QPCR, and western blot. Gene-specific methylation changes associated with hypoxia 
and an increased fibrotic state were determined by 5MeC immunoprecipitation and GeneChip 
human promoter arrays (Affymetrix), and validated by bisulphite genomic sequencing (BGS). 

Results: Hypoxia-induced pro-fibrotic changes in cardiac fibroblasts included increased cell 
proliferation and increased alpha smooth muscle actin, collagen 1, DNMT1 and DNMT3B expression 
which associated with global DNA hypermethylation. Array analysis revealed 37 gene-specific 
hypermethylation changes and 133-hypomethylation changes occurred in response to chronic hypoxia. 

Conclusion: Epigenetic modifications and changes in the DNA methylation identified in cardiac 
fibroblasts during prolonged hypoxia may contribute to the pro-fibrotic nature of the ischemic 
milieu in the heart during disease. The application of epigenetic-based therapy, such as 
pharmacological DNA methylation modifiers, to target the hyperactive fibroblast phenotype may 
serve as a treatment option for cardiac pathologies associated with fibrosis and ischemia. 

37. Multiplexed measurement of candidate protein biomarkers of 
cardiovascular disease in blood
1C Tonry, 2K McDonald, 2M Ledwidge, 3B Hernandez, 3N Glezeva 2C Rooney, 4B Morrissey, 
3SR Pennington, 3JA Baugh, 1CJ Watson
1 Queens University Belfast, Belfast, Northern Ireland
2 Stop HF Unit, St Vincent’s Healthcare Group, Dublin, Ireland
3 Conway Institute, University College Dublin, Ireland
4 National Institute for Bioprocessing Research and Training, Co Dublin, Ireland

Introduction: Almost half of all deaths in Europe are attributable to Cardiovascular Disease (CVD). 
There is a critical unmet need for better biomarkers so that CVD can be diagnosed at an earlier stage 
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and with greater accuracy. Mass spectrometry-based multiple reaction monitoring (MRM) allows for 
rapid, targeted measurement of multiple protein biomarkers via detection of ‘proteotypic’ peptide 
fragments. Such assays can be developed in blood samples, which is desirable for minimally-invasive, 
routine monitoring of cardiovascular health. The purpose of this study was to design a robust MRM-
based assay for the simultaneous detection and measurement of a panel of 35 proteins, including 19 
known and 16 novel protein biomarkers of CVD, in blood. The overall aim was to evaluate the potential 
clinical utility of this biomarker panel for prediction of heart failure in a cohort of 500 patients.

Methods: Proteotypic peptides for each of the 35 candidate biomarker proteins were identified 
using Skyline and Spectrum Mill PeptideSelector software. MRM assays were developed using 
nanoflow reverse phase C18 chromatographic ChipCube based separation, coupled to an Agilent 
6460 triple quadrupole mass spectrometer. Patient samples and synthetic peptides were used to 
obtain reference MS/MS spectra for building high quality MRM assays. For initial evaluation of the 
candidate protein biomarker panel, the MRM assay was applied, in a sample blinded manner, to a 
cohort of 500 serum samples from patients with heart failure and age-matched non-heart failure 
controls with CVD risk-factors.

Results: MRM assays were established for 35 peptides, corresponding to 9 of the known candidate 
biomarker proteins and all 16 of the novel biomarkers. Individually, a number of the biomarker 
proteins show statistical differential expression between heart failure with preserved and reduced 
ejection fraction. A statistical model found that combined measurements of the biomarker panel 
and BNP was capable of correctly predicting heart failure in blinded patient samples with 83.17% 
accuracy and an AUC of 0.895. This was a notable improvement on predictive capacity of BNP 
measurements alone, which achieved 77.1% accuracy and an AUC of 0.860

Conclusions/Implications: Through this study, assays have been developed for robust, multiplexed 
measurement of 25 CVD biomarker proteins in patient serum samples. Here it was observed that 
measurement of the full panel of CVD protein biomarkers offers more accurate prediction of heart 
failure than measurement of the current gold standard biomarker – BNP - alone. This panel will 
need to be further validated in independent patient cohorts. More patient samples are now being 
collected from various different hospital sites to confirm the accuracy of these biomarkers for 
prediction of heart failure and to validate their potential benefit to patients

38. CHA2DS2-VASc score and B-type Natriuretic peptide in predicting stroke, 
transient ischemic attack, thromboembolism and death in at-risk patients 
without atrial fibrillation – the STOP-HF experience
1B Kerr, 1P Rebabonye, 1,2K McDonald, 1,2M Ledwidge, 1E O’ Connell, 1C Watson¹, 1,2J Gallagher
¹ STOP-HF Unit, Department of Cardiology St Vincent’s healthcare group/St Michaels Hospital, 
Dublin, Ireland

2 School of Medicine, University College, Dublin, Ireland

Background: In recent years, use of the CHA2DS2-VASc score in predicting stroke/TIA has 
extended beyond AF. It is recognized that the cluster of multiple stroke risk factors included within 
the CHA2DS2-VASc score increases the risk of stroke/TIA whether or not AF has been defined. 
Similarly, natriuretic peptides have gained interest as a marker of cardiovascular risk. Increased 
blood levels of natriuretic peptides have been repeatedly associated with cardioembolic stroke. 

Purpose: To determine the accuracy of the CHA2DS2-VASc score and BNP separately for 
predicting stroke or transient ischaemic attack (TIA) and the composite endpoint of Stroke/TIA/
Thromboembolism (TE) and Death in patients without a history of atrial fibrillation or flutter, and to 
evaluate the incremental benefit of adding BNP to CHA2DS2-VASc for predicting stroke or TIA, in a 
community-based population. 
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Methods: The study included 801 patients without known AF enrolled in the STOP HF follow-up 
study between 2012 and 2017. The end points measured were stroke/TIA and the composite end 
point of ischaemic stroke/TIA/TE and death. 

Results: The study population (N=801) had a mean age (SD) of 64.4 years (10.4) with 381 (47.6%) 
male. The median B-type Natriuretic peptide was 24pg/ml (Interquartile range:12- 52). A total of 33 
(4.1%) patients had a CHA2DS2-VASc of 1, while 175 (21.9%), 282 (35.2%), 186 (23.2%), 94 (11.7%), 31 
(3.9%) had CHA2DS2-VASc score of 1,2,3, 4 and >/=5 respectively. The composite endpoint of stroke/
TIA/TE/Death occurred in 115 (14.4%) of the population. The incidence of stroke/TIA/TE and death 
occurred more frequently as the CHA2DS2-VASc score increased. The outcome occurred in 1 (3%), 
15(8.6%), 33 (11.7%) and 35 (18.8%) 19 (20.2%), 12 (38.7%) of those with a CHA2DS2-VASc score of 
0, 1, 2, 3, 4 and ≥5 respectively. Separately, at baseline, both the CHA2DS2-VASc score and the BNP 
predicted Stroke/TIA. The adjusted odds ratio for Stroke/TIA using the CHA2DS2-VASc score and 
the baseline BNP were 2.05 (95% CI, 1.43 -2.93) and 1.33 (95% CI, 0.88- 2.0) respectively. Both 
the CHA2DS2-VASc score and the BNP had a respectable discrimination performance in this group 
with a c statistic of 0.72 for the former and 0.67 for the latter. Adding the BNP to the CHA2DS2-VASc 
score improved the stroke/TIA predictive value further, producing a c statistic of 0.75. The adjusted 
odds ratios for Stroke/TIA, TE and Death using the CHA2DS2-VASc score and the baseline BNP were 
1.35 (95% CI, 1.12 -1.63) and 1.5 (95% CI, 1.21- 1.87) respectively (both p<0.01). Addition of BNP to the 
CHA2DS2-VASc improved c- statistics from 0.64 to 0.68 for stroke/TIA/TE and death. 

Conclusion: Both the CHA2DS2-VASc tool and BNP predict Stroke and TIA and the composite end-
point of stroke/TIA/TE and death in patients with out atrial fibrillation at baseline. The predictive 
value of CHA2DS2-VASc is further enhanced with the addition of BNP for outcome measures.

39. Performance of a computer model to detect misplaced V1 and V2 
electrodes on the 12-lead ECG for three dfifferent types of patients
1K Rjoob, 1R Bond, 1D Finlay, 2V McGilligan, 3S Leslie, 1A Iftikar, 4D Guldenring, 5C Knoery, 1A Rababah, 
6A Peace
1 Ulster University, Jordanstown Campus, Shore Rd, Newtownabbey, Northern Ireland
2 Faculty of Life & Health Sciences, Ulster University, Northern Ireland
3 Cardiac Unit, Raigmore Hospital, Division of Rural Health NHS Highland, Inverness, United Kingdom
4 HTW Berlin, Wilhelminenhofstr 75A, 12459 Berlin, Germany
5 University of Highlands and Islands, Inverness, United Kingdom
6 Western Health and Social Care Trust, C-TRIC, Ulster University, Northern Ireland 

Introduction: Electrode misplacement can adversely affect Electrocardiogram (ECG) morphology 
and as a consequence, it can affect interpretation and patient diagnosis. Lead misplacement in ECG 
acquisition can occur in 40% to 60% of the time; which can result. in false positives (Type-I errors) 
and false negatives (Type-II errors). V1 and V2 electrodes are commonly misplaced high and wide 
of their correct positions. Vertically misplaced leads V1 and V2 can conceal real STEMI (ST Elevation 
Myocardial Infarction) events or emulate a false positive. Lead misplacement detection plays an 
important role to improve ECG data quality and clinical decision making in cardiac care. The aim of 
the current work was to develop a computer model using deep learning to detect misplacement of 
leads V1 and V2 for three different types of patients: 1) old Myocardial Infarction (MI) patients, 2) Left 
Ventricular Hypertrophy (LVH) Patients and 3) normal sinus rhythm patients, and to find in which 
patient type the ‘general’ patient-type-agnostic computer model achieves the highest performance. 

Methods: 12-lead ECGs for 453 subjects, (normal n=151, LVH n=151, MI n=151) were extracted from 
body surface potential maps. V1 and V2 leads acquired from the second intercostal space (ICS) 
are considered as incorrect placement and leads from the fourth (IC) are considered as correct. 
The computer model was developed using deep learning algorithm (bidirectional long short-term 
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memory network (BLSTM)) to detect V1 and V2 misplacement. The computer model was trained on 
three datasets together and tested on each dataset separately. In each dataset, data were divided into 
67% for training and 33% for testing. The prevalence was 50% for correct and incorrect leads. 

Results: Computer model accuracy using BLSTM of V1 and V2 misplacement detection was 
93.0% in normal dataset, 93.0% in MI dataset while the accuracy was 91.0% in LVH dataset. 

Conclusion: Computer model got a high performance to detect V1 and V2 misplacement in 
normal and MI ECGs datasets, while the performance decreased in LVH dataset to 91.0%. In future 
we need to consider MI infarct sites such as anterior, inferior etc to increase accuracy

GENERAL POSTER ABSTRACTS 2

40. Transoesophageal echocardiogram findings in stroke and TIA, their 
relationship with MRI DWI lesions

M Waters, D Moore, JJ Coughlan, B Loo
Tallaght University Hospital, Dublin, Ireland

Transoesophageal echocardiography (TOE) is frequently performed in patients following a 
cryptogenic stroke or transient ischaemic attack (TIA). The aim of this single centre study was to 
determine the diagnostic yield of TOE in cases referred following a stroke or TIA, and to clarify 
whether findings differed based on evidence of an acute ischaemic cerebral event on MRI or CT. 
We also sought to assess the prevalence of patent foramen ovale (PFO) in this population and 
whether they would meet the inclusion and exclusion criteria for recent PFO closure trials. 

Methods: We retrospectively analysed TOE cases performed in our centre for assessment of an 
embolic source of a stroke or TIA between November 2017 and November 2018. Patients who 
did not have cerebral imaging in our centre were excluded from this study. Baseline, demographic, 
clinical and technical data were collected for all patients using our IT system and a database was 
formed. Significant findings on TOE were defined as left atrial appendage (LAA) thrombus, left 
ventricular thrombus, patent foramen ovale and grade 3-4 aortic arch atheroma. 

Results: Our analysis included 189 TOEs during the study period, 20 of these patients were excluded 
due to incomplete imaging. The study includes 169 TOE cases. Baseline characteristics of the study 
included, mean age 60.7 years (range; 23 - 84), female 50.3%. 49.7% (n = 84) of patients had a lesion 
on MRI with diffusion weighed imaging (DWI +), (DWI + MRI: 49.7% v DWI - MRI: 50.2%) (Table 1). 
Significant findings on TOE were identified more commonly in patients with evidence of an acute 
lesion on MRI DWI, (47% v 31%, p value = 0.01996). 1 left atrial appendage thrombus was identified in 
a MRI DWI+ case, this required initiation of anticoagulation. A PFO was identified in 13% of cases (n = 
22). Prevalence of PFO did not differ between the DWI+ and DWI - cohorts (15.4% vs 12.9%, p=NS). 
Only 13.6% of PFO’s identified (n = 3, 1.7% of total cohort) were eligible for PFO closure based on 
hierarchal application of the REDUCE and CLOSE trial criteria. (Table 2).

Conclusion: Over half of patients referred for work-up of TOE to rule out an embolic source for 
a stroke/TIA do not have MRI evidence of an acute ischaemic cerebral event. As such their prior 
probability of relevant abnormalities being identified on TOE is decreased. Physicians should take 
this prior probability into account when reporting TOEs in the setting of TIA/Stroke. PFOs were 
identified in a smaller than expected number of patients in our cohort. Care must be taken when 
interpreting the significance of a PFO in these patients, particularly in those who do not meet 
the criteria for PFO closure. We determined a statistically significant increase in diagnostic yield 
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and explanation for TIA/stroke aetiology on TOEs performed in patients with objective evidence 
of cerebral ischaemia. However TOE identified minimal findings that led to a change in patient 
therapeutic management.

Abstract 40 Table 1: Patient Characteristics (n = 169)

Mean Age, yr 60.7 +/- 37.7

Men 84 (49.7%)

Medical History no. %

Hypertension 90 (53%)

Diabetes Mellitus 25 (14.8%)

Hyperlipidemia 45 (26.6%)

Prior history of TIA or stroke 13 (7.7%)

Prior history of atrial fibrillation 18 (10.65%)

New atrial fibrillation following TIA/stroke 9 (5.32%)

Imaging no. %

Positive MRI DWI lesion prior to TOE 84 (49.7%)

Cerebrovascular event on Computed Tomography prior to TOE 33 (19.5%)

Carotid Stenosis >50% on computed tomography 34 (20.1%)

Stroke Territory on MRI (n = 84) no. %

Carotid 62 (73.8%)

Vertebrobasiliar 16 (19.1%)

Carotid + Vertebrobasiliar 6 (7.1%)

Patent Foramen Ovale (n = 22) no. (%)

PFO with large shunt without ASA 2 (9.1%)

PFO with large shunt with ASA 2 (9.1%)

PFO with small to moderate shunt with ASA 7 (31.8%)

PFO with small to moderate shunt without ASA 11 (50%)

Abstract 40 Table 2: Findings of Transoesophageal Echocardiogram

 MRI DWI positive MRI DWI negative

84 (49.7%) 85 (50.3%)

Left Ventricle Thrombus 0 0

Left Atrial Appendage Thrombus 1 (1.2%) 0

Grade 3 – 4 Aortic Arch Atheroma 27 (32.1%) 16 (18.8%)

Total Patent Foramen Ovale and Atrial Septal 
Aneurysm (ASA) 11 (13.9%) 11 (12.9%)

PFO; large shunt without ASA 2 (2.4%) 0

PFO; large shunt with ASA 1 (1.2%) 1 (1.2%)

PFO small to moderate shunt with ASA 5 (5.9%) 2 (2.4%)

PFO; small to moderate shunt without ASA 3 (3.6%) 8 (9.4%)
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41. Beaumont Hospital cardiology ANP led virtual clinic facilitates the safe 
discharge and appropriate follow-up of patients with range of low/
intermediate risk acute cardiac conditions from the Emergency Department

P Stoneman, J Adams, F Colbert, H Hussein, D Foley, R Sheahan, T Gumbrielle, BF McAdam, 
M Kennedy, P Mahon
Beaumont Hospital, Dublin, Ireland

Introduction: Many patients who present to E/D with low or intermediate risk cardiac presentations 
can be safely managed with out-patient ambulatory diagnostics strategy. The lack of definitive 
outpatient pathways to safely manage these patients has a significant impact on admissions and 
length of stay adding to the current bed crisis and overcrowding of Emergency Department (E/D). 
A novel collaborative approach to this problem involved the implementation of a Cardiology ANP 
led Virtual Clinic outpatient ambulatory pathway which facilitates the referral of non ACS chest 
discomfort, rate controlled atrial fibrillation/ flutter /pSVT, stable heart failure, HTN, incidental murmur, 
low risk collapse/syncope from the ED and provides patients with rapid access to a comprehensive 
range of outpatient cardiology diagnostics prior to referral to OPD when necessary. Aims/ objectives: 
To determine the benefit of an ANP-led Virtual Cardiology Clinic to the patient and the organisation. 

Methodology: Clinic referrals from January 2017 - December 2017 were audited. Data was 
collected prospectively as patients were referred to the service and those referred patients 
underwent case review (History/ exam/ Bloods/ CXR/ ECG) and when required, were contacted 
by phone. If indicated, appropriate diagnostics were requested, results reviewed then referred on to 
consultant clinic only if indicated. 

Results/ discussion: 894 patients were referred. 9 patients (1%) recalled to ED. A significant 254 
(28%) were deemed not to require diagnostics and discharged to GP. 732 diagnostic tests were 
performed on 640 patients including 201 functional stress tests (13 abnormal), 38 coronary day 
case angiograms (10 of which required PCI), 292 Holters, 97 ECHOs (13 minor abnormalities), 68 
CTCA, 12 DCCV, 73 24 hour BP. 186 patients were subsequently referred to cardiology OPD. There 
were 2,145 acute beds saved (based on 2.4 LOS) with estimated savings of €2,4000,000. 

Conclusion: The Cardiology ANP led Virtual Clinic is a safe and efficient pathway that pre – filters 
ED referrals resulting in reduced waiting time in the Emergency Department, unnecessary travel 
back to the hospital (further reducing travel time, costs, waiting times), unnecessary referral to 
cardiology outpatients (reducing outpatient department overcrowding and waiting times). In a 
12-month period, this initiative has saved Beaumont Hospital an estimated 2.4 million Euro and 
2,145 acute hospital bed days. 

Implications: Cardiology ANP led Virtual Clinics have the potential for a significant impact 
around the country with regards to the appropriate and efficient management of acute cardiology 
presentations to E/D with early access to outpatient cardiology ambulatory diagnostics and 
appropriate referral to outpatient consultant cardiology clinics or d/c to GP. 

42. The prevalence of takotsubo cardiomyopathy in patients admitted to the 
intensive care unit

M Carton, M Donnelly, A Fahy, JJ Coughlan, B Loo, D Moore
The Intensive Care Department, Tallaght University Hospital, Tallaght, Dublin, Ireland

Background: Takotsubo Cardiomyopathy (TCM) is an acute cardiac condition independent of 
epicardial coronary obstruction, mimicking an acute coronary syndrome and is characterised by 
acute heart failure with reversible ventricular wall motion abnormalities. It is associated with a wide 
variety of physical, psychological and emotional stressors. Patients admitted to the intensive care 
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unit (ICU) are exposed to significant stressors and so may be at an increased risk of developing 
TCM. There are limited data outlining the prevalence of TCM in the ICU. As a result the quoted 
figures vary considerably in the literature, with reported prevalences ranging from 0.9 to 28%. In 
this study, we sought to define the prevalence of regional wall motion abnormalities consistent with 
TCM in patients admitted to the ICU in our centre. 

Methods: A retrospective cross sectional study was performed in our centre. This included all 
patients admitted to the Intensive Care Unit in Tallaght University Hospital over a 13 month period: 
January 2018 - February 2019. Baseline, demographic, clinical, laboratory and technical data 
was collected for all patients using our IT system and a database was formed. An independent 
cardiologist retrospectively reviewed all echocardiograms performed within the study period. 

Results: There were 358 patients admitted to the ICU during the study period. The mean age was 
59.8±17 years, over half of the patients (55%) were male. One hundred and fifteen patients (32%) 
had a reported transthoracic echocardiogram on our system. Of these echocardiograms 58 (50%) 
were reported as completely normal and 27 (23%) had minor abnormalities, including concentric 
left ventricular (LV) hypertrophy, n=12; hyper-dynamic LV function, n=6; diastolic dysfunction, n=9. 
Significant abnormalities were identified in 25 cases (22%). These included moderate-severe 
reductions in LV function, n=9; and LV hypokinesia/akinesia/dyskinesia, n=16. Of the 16 patients 
with LV hypokinesia/akinesia/dyskinesia, 10 had new regional wall motion abnormalities (RWMA) 
potentially consistent with TCM. Indications for ICU admission within this group included: urosepsis, 
respiratory sepsis, ischemic bowel, acute pancreatitis and seizures. Only 3 of these patients (0.84% 
of total ICU admissions) had a repeat echocardiogram confirming recovery of RWMA consistent with 
TCM. The majority of these patients had no follow up echocardiogram (N=7). Of note, 50% of this 
cohort did not survive to discharge. Of the 10 patients with potential or confirmed TCM, the ICU length 
of stay was longer when compared to all other ICU admissions for the same period (Median 17.36 
days, IQR 15.83 vs 3.79 days, IQR 7.13, p= 0.00694). The rate of survival to hospital discharge rate was 
numerically lower in this cohort but this did not reach statistical significance (50% vs 68%, p=0.169). 

Conclusion: Echocardiography was performed on one-third of patients admitted to the ICU. 
Of these echocardiograms, 73% of studies were reported as normal or showing only minor 
abnormalities. Wall motion abnormalities potentially consistent with TCM were identified in 3% of 
all patients admitted to the intensive care unit. Two-thirds of patients with new or indeterminate 
RWMA in the ICU did not receive follow up investigations. As such, RWMA consistent with TCM 
were confirmed in only 3 patients, resulting in a prevalence of 0.84% in our study population. A 
more standardised approach may help determine the true prevalence of this condition.

43. Feasibility of implantable loop recorder implantation and removal by a nurse

K Dobbin, M Maxwell, YL Ong, N Cromie, C McCann, EW Chew, N McKeag
Belfast City Hospital, Belfast Health and Social Care Trust, Belfast, Northern Ireland

Introduction: The use of an implantable loop recorder (ILR) is recommended in the investigation of 
patients with recurrent unexplained syncope. Historically, at our centre, all ILR insertion and removal 
procedures were performed by a physician. The aim of this study was to determine if these 
procedures could be performed safely and effectively by a nurse.

Methods: Following a period of training, ILR insertion and removal procedures were performed by 
one band 6 nurse. Procedures were performed in the cardiac catheterisation laboratory along with 
a clinical physiologist. A short-term successful procedure was defined as one resulting in a sensed 
R wave > 0.4 mV (if applicable) without a complication (any problem requiring the involvement 
of a physician or any problem requiring a further surgical procedure) during the initial hospital 
attendance. A medium-term successful procedure was defined as one resulting in a sensed R wave 
> 0.4 mV (if applicable) without a complication (treatment with antibiotics for a wound infection or 
any problem requiring a further surgical procedure) 6 weeks following the procedure. 
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Results: Between 17/08/18 and 26/02/19, 60 ILR procedures were performed by a nurse, 44 
(73%) had an ILR inserted (23 Reveal XT (Medtronic, Dublin, Ireland); 4 Reveal LINQ (Medtronic, 
Dublin, Ireland) and 17 Confirm (Abbott Laboratories, Lake Bluff, Illinois, U.S.)). 16 (27%) had an ILR 
removed (4 Reveal XT; 5 Reveal LINQ and 7 Confirm). Mean patient age was 56 years and 40% 
were female. The most common indication for ILR insertion was unexplained syncope (84 %). 
All ILR procedures were successful in the short-term and medium-term. One patient developed 
bacteraemia requiring treatment with intravenous antibiotics 6 weeks after ILR insertion. This was 
not felt to be related to the procedure and there was no evidence of wound infection. A potentially 
clinically relevant arrhythmia was detected in 4 patients (6%) within 6 weeks of ILR insertion. 

Conclusions: This study demonstrates that ILR insertion and removal procedures performed by a 
nurse are safe and effective in the short- and medium-term. ILR procedures formed by a nurse are 
likely to be less expensive than those performed by a physician. 

44. Long term echocardiographic follow up post transcatheter aortic valve 
implantation (TAVI) to assess for structural valve deterioration (SVD) and 
bioprosthetic valve failure (BVF): a single centre prospective study

T Hennessy, D Chieng, K Ireland, G Yong, G Hillis
Royal Perth Hospital, Perth, Australia

Background: The clinical application of transcatheter aortic valve implantation (TAVI) for patients with 
severe symptomatic aortic stenosis (AS) has increased exponentially over the past decade. It is currently 
indicated in AS patients who cannot undergo surgical replacement or are at high risk for surgery. Recent 
evidence has also shown equivalent outcomes to surgery in intermediate risk cohorts. Additionally there 
are trials underway to assess the use of TAVI in low risk patient cohorts, including younger patients. 
However, an important consideration prior to widespread TAVI use in this low risk, younger patients is 
the long-term durability of transcatheter valves, as these patients are expected to have a longer life 
expectancy. Whilst there is a robust body of knowledge on durability of surgical aortic bioprostheses, 
long term data on the incidence of structural valve deterioration (SVD) (Figure 1) and bioprosthetic 
valve dysfunction ( BVF) of TAVI beyond 5 years remains limited and thus further data is needed. The 
primary aim of this prospective study is to evaluate the incidence of SVD and BVF in our TAVI cohort 
at 5 years, utilizing recently released standardized definitions. The information obtained from this 
study will contribute to the ongoing need for more information on the durability of TAVI implants. 

Objectives: Primary aims: 1)Incidence of morphological and/ or haemodynamic structural valve 
deterioration (SVD) in our TAVI cohort at 5 years; 2)Incidence of bioprosthetic valve dysfunction (as 
defined by valve related death, need for repeat intervention and severe haemodynamic SVF) in our 
TAVI cohort at 5 years Secondary aims: 1)5 year survival analysis on our patient cohort who have 
undergone TAVI; 2)Patient quality of life (SF 35) and symptom (NYHA) at 5 years post TAVI 

Methods: From Feb 2009 to April 2013, n=78 patients with a minimal theoretical five-year follow-
up were included. At Royal Perth Hospital procedural, clinical and echocardiographic follow-up was 
analysed from baseline and 5 years post procedure. TAVI prosthesis were evaluated for durability 
by standardised definitions. 

Results: Mean age and Euro-SCORE were 84 and 23% respectively. At 5 years 40(51%) patients 
of the total n=78, were deceased. 6.5%-SVD. 2.6%-severe SVD. <1%-Biological Valve Failure(BVF). 
The incidence of SVD and BVF beyond 5 years was in keeping with global registry reports to date 
on the issue. Median 5 year survival was 4.8 years with QOL and symptom(NYHA) analysis at 5 
years ongoing. 

Conclusions/Implications: This ongoing study to date exhibits SVD to be a low frequency 
occurrence beyond 5 years post TAVI in keeping with international data in the area. The information 
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obtained from this study will fill an important knowledge gap on long term (5 years) durability of 
TAVI implantation, as manifested by structural valve deterioration (SVD) and bioprosthetic valve 
dysfunction (BVF). This will have implications on the future use of TAVI in low risk, younger patients 
who are expected to have longer life expectancy. Additionally recent studies on bioprosthesis 
durability have utilized different definitions for SVD/ BVF which makes comparison of information 
difficult between studies. This study will contribute to the body of knowledge on SVD/ BVF utilizing 
the recent standardized definitions set out by the ESC consensus paper.

Abstract 44 Figure 1: SVD Stages 

SVD Stage 0 No significant change from immediate post implantation*

SVD Stage 1 Morphological leaflet abnormality without significant hemodynamic changes†

SVD Stage 2S Moderate stenosis‡

SVD Stage 2R Moderate regurgitation§

SVD Stage 2RS Moderate stenosis and moderate regurgitation

SVD Stage 3 Severe stenosis and/or severe regurgitation

Haemodynamic SVD

MODERATE 
Any of the 
following:

Mean transprosthetic gradient ≥ 20mmHg and <40mmHg

Mean transprosthetic gradient ≥ 10 and <20mmHg change from baseline

Moderate intra-prosthetic aortic regurgitation, new or worsening (>1+/4+) from 
baseline

SEVERE 
Any of the 
following:

Mean transprosthetic gradient ≥ 40mmHg

Mean transprosthetic gradient ≥ 20mmHg change from baseline

Severe intra-prosthetic aortic regurgitation, new or worsening (>2+/4+) from baseline

Morphologic SVD

Any of the 
following:

Leaflet integrity abnormality (i.e. torn or flail causing intra-frame regurgitation)

Leaflet structure abnormality (i.e. pathological thickening and/or calcification 
causing valvular stenosis or central regurgitation)

Leaflet function abnormality (i.e. impaired mobility resulting in stenosis and/or 
central regurgitation)

Strut/frame abnormality (i.e. fracture)

Bioprosthetic valve failure

Any of the 
following:

Bioprosthetic valve dysfunction at autopsy – very likely related to the cause of death

‘Valve-related death’ 
– defined as any death caused by bioprosthetic valve dysfunction

Sudden unexplained death following diagnosis of bioprosthetic valve dysfunction

Aortic valve reintervention (i.e. valve-in-valve TAVI, paravalvular leak closure or SAVR)

Severe haemodynamic SVD
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45. Utilization of thrombolysis in the national ACS programme: the Cork 
University Hospital experience
1Z Sharif, 1G Fitzgerald, 1R Curtin, 1P Kearney, 1E McFadden, 1P O’ Connor, 1P Kelly, 2C Vaughan, 
1J Curtain
1 Cork University Hospital, Cork, Ireland
2 Mercy University Hospital, Cork, Ireland

Background: Optimal Reperfusion in STEMI is the key goal of the National ACS Programme. 
The aims of the programme are a diagnosis to door time [DDT] <90 minutes and a diagnosis to 
reperfusion time of <120 minutes with a goal of Primary PCI (PPCI) as the method of reperfusion 
in 80% STEMIs. Thrombolysis is an important reperfusion strategy where primary PCI cannot be 
offered to STEMI patients within these recommended times. Aims: The purpose of this study was 
to examine the number of patients outside the recommended time goals being referred to Cork 
University Hospital (CUH) from other hospitals and hence to estimate the potential patient cohort 
that should be considered for thrombolysis prior to transfer to the Primary PCI centre, to identify 
the reasons why thrombolysis was not commenced and outcomes between those treated by 
guidelines versus those who were not. 

Methods: Consecutive patients from January 2016 to December 2017 diagnosed as STEMI or 
transferred to CUH as part of the National ACS Programme were identified. Patients initially 
referred to CUH from University Hospital Kerry and appropriately advised to refer to Limerick were 
excluded. 

Results: 451 patients met CODE STEMI acceptance criteria at CUH within the study period of 
which 79% were male, with an average age of 63 year. 104 patients were transfers from other 
hospitals within the PPCI catchment area. 34/451 (7.5%) patients were thrombolysed, 5/34 of which 
underwent rescue PCI (Table 1). The mean time between diagnostic ECG and thrombolysis was 105.4 
minutes. 1/34 cases thrombolytic therapy was administered within 10 minutes of STEMI diagnosis. 
32/34 survived to discharge [Both deaths had delay until thrombolysis], 30-day and 1-year mortality 
were both 5.9%. Mean Left ventricular ejection fraction (LVEF) where measured was 42+/-10%. 
7/34 had ventricular arrhythmia (2 in the context of resuscitated out of hospital cardiac arrest pre 
diagnosis), 0/34 had mechanical complications. 55/451 (12.2%) Patients had DDT > 90 minutes 
[average 118 +/- 62 minutes] and were not thrombolysed; 17/53 were transfers from other hospitals. 
52/55 survived to discharge. Of those who underwent PPCI 30-day and 1 year mortality was 6 
and 10% respectively. Mean LVEF was 41.6 +/- 9 %. 8/55 had ventricular arrhythmia. 2/55 were in 
cardiogenic shock, 2/55 suffered mechanical complications of their ACS. Compared to those were 
accepted for PPCI with DDT < 90 minutes; 331/362 survived to discharge. 43 Ultimately did not have 
PPCI. Of those who underwent PPCI 301/319 survived to discharge, 30-day and 1 year mortality was 
4.7 and 5.6% respectively. Mean LVEF was 43.6 +/- 12.9 %.

Conclusion: Compared to patients who underwent PPCI with a DDT < 90 minutes these patients 
with DDT > 90 minutes had a trend to inferior outcomes at one year (p=0.23). Delay until 
thrombolysis was common in our group undergoing thrombolysis. Where diagnosis to door is over 
90 minutes thrombolysis should be administered if no contraindications in a time critical fasion. 
PPCI remains the method of reperfusion in >80% STEMIs referred to CUH. 
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Abstract 45 Table 1: Baseline characteristics

Thrombolysed Accepted PPCI 
DDT > 90 no T

Accepted PPCI 
DDT <90

Number (n=) 34 55 362

Average Age +/-SD 62 +/-11 61 +/- 13 63 +/-13

Male Sex, n=, (%) 28 (82) 42 (76) 285 (79)

Smoker/ex- n=(%) 26 (76) 37 (67) 240 (66)

Diabetic n=, (%) 5 (15) 5 (9) 48 (13)

Hypertension n=, (%) 16 (47) 23 (42) 170 (47)

Dyslipidemia n= (%) 16 (47) 18 (33) 150 (41)

Presentation Aborted 
Cardiac Arrest n=, (%) 2 (6) 2 (4) 28 (8)

No PPCI after arrival n=, (%) n/a 5 (9) 43 (12)

Legend: SD= Standard Deviation, DDT= Diagnosis to Door time, T= Thrombolysis, PPCI = Primary PCI

46. Young at heart: risk factor assessment of young adults (≤45) with ST 
elevated myocardial infarction

R Kumar, J Kumar, C O’Connor, N Sankhyan, I Malik, M N Shakoor, J Zaman, E Turner, A Buckley, 
A Maloney, S Arnous, T Kiernan
University Hospital Limerick, Limerick, Ireland

Introduction: Premature cardiovascular disease (defined by a cardiovascular end-point at <45 years 
of age) is becoming increasingly common. It is believed increasingly dietary changes and inactive 
lifestyle play a significant role in its pathogenesis. Limited studies have been performed on patients 
presenting with ST segment Elevation Myocardial Infarction (STEMI) under the age of 45. The 
aim of this study was to compare the risk factors, clinical characteristics, laboratory investigation, 
angiographic features and outcomes of patients <45 years presenting with STEMI.

Methods: This study is a single-center retrospective observational study involving patients ≤45 
years presenting with STEMI between January 2012 and December 2018. Patient data was 
collected by chart review, electronic health record and telephone conversation. Standard Bayesian 
statistics were employed for analysis.

Results: 1463 patients presented as STEMI during the study duration. Patients aged ≤45 comprised 
7.6% (n=113) of the total patients presenting with STEMI. The vast majority of patients in this age 
category were male (93/113, 82.3%). Anterior STEMI was the most common presentation, and 
thus the left anterior descending artery (LAD) was the most common infarct-related artery (IRA).
Regarding risk factors for cardiovascular disease, 35% had a background of hypertension, 9.7% had 
HBA1c levels over 42mmol/mol, and 50% had a positive smoking history. 93.1% of patients were 
not previously on any medications, and STEMI as their first presentation to the healthcare system. 
Presenting LDL, HDL, total cholesterol and average triglyceride levels were measured at an average 
of 3.10mmol/L, 1.03mmol/L, 4.81mmol/L, and 1.86mmol/L respectively. 

Conclusion: Our study correlates with previous literature suggesting that modifiable risk factors 
are-lesser-so associated with premature onset of CAD. Risk factors such as family history and 
hereditary variants play a greater role in the development of premature CAD. 93.1% of patients were 
not previously on any medications, and STEMI as their first presentation to the healthcare system. 
This suggests a need for greater awareness of genetic predisposition of cardiovascular disease on a 
population-level, and need for early referral of high-risk individuals to specialist services.
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47. Progression of preclinical ventricular dysfunction and structural 
abnormalities in an asymptomatic cohort with elevated natriuretic peptide; 
a report from the STOP-HF project
1M Ferre, 1RB Pharithi, 1M Ledwidge, 1C Watson, 1K McDonald, 1E O Connell, 2J Gallagher
1 STOP-HF Unit St Vincent’s University Healthcare Group, Dublin Ireland
2 St Vincent’s University Hospital, Dublin, Ireland

Background: Changes in structural and functional cardiac metrics in a high-risk population defined 
by elevated B-type natriuretic peptide (BNP) remain unclear. 

Objectives: The purpose of this study was to determine changes in measures of cardiac structure 
and function, to define clinical phenotype associated with such progression and to determine if 
BNP change over time predicted progression. 

Methods: STOP-HF patients with BNP >50pg/ml with 3 sequential echocardiography studies 
were included. Progression was defined as presence of at least one of the following: left ventricular 
systolic dysfunction (LVSD) progression (LVEF<50% and reduction of >5% from prior study); left 
ventricular diastolic dysfunction (LVDD) progression (lateral E/e’ >13 and increase of >2 and/or 
lateral e’ <9cm/s with drop of >2cm/s); left atrial volume index (LAVi) progression (LAVi >34ml/
m2 with 3.5ml/m2 increased) and left ventricular mass index (LVMi) progression (>125g/m2 
male/>110g/m2 female, with increase of >20g/m2). 

Results: 211 patients were included (median age 69.2 years, 46.9% male). (Table 1) A total of 129 
(61.1%) patients demonstrated progression over a follow up period of 24.7 months. The most 
common type of progression was LVDD (36.5%). Age, baseline LAVi and lateral e’ were the only 
parameters associated with progression (p< 0.05). Neither BNP at baseline or its change over time 
predicted progression. (Figure 1).

Conclusion: These data demonstrate a concerning prevalence of deterioration in ventricular 
structure and function over a short period time in an asymptomatic cohort at heightened 
cardiovascular risk. The lack of a clear phenotype for this progressor group and in particular the 
failure for BNP to predict progression underlines the need for further research to best delineate this 
cohort. Their definition and close clinical follow up may well become necessary if specific therapies 
become available to attenuate these changes. 

Abstract 47 Figure 1: Cumulative Prevalence of Progression
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Abstract 47 Table 1: Patient characteristics per study group

Total 
(n=211)

Progressor 
(n=129)

Non-progressor 
(n=82) p value

Age 69.2 [63.2-75.1] 71 [64.1-76.7] 68.2 [60.8-73.4] 0.003

Male 99 (46.9%) 69 (53.5%) 30 (36.6%) 0.017

DM 81 (38.4%) 54 (41.9%) 27 (32.9%) 0.19

HTN 163 (77.3%) 103 (79.8%) 60 (73.2%) 0.26

BMI 27 [25-31] 27.5 [25-31] 27 [24-32] >.99

Atrial fibrillation 25 (11.8%) 17 (13.2%) 8 (9.8%) 0.45

Stroke/TIA 18 (8.5%) 14 (10.9%) 4 (4.9%)

History MI 30 (14.2%) 18 (14%) 12 (14.6%) 0.89

BNP at BL 72.8 [58.1-93.8] 75.2 [60.5-93] 64.5 [56.3-93.9] 0.039

Cholesterol at BL 4.2 [3.8-5] 4.2 [3.7-4.9] 4.4 [4-5.1] 0.11

LDL at BL 2.3 [1.8-2.8] 2.2 [1.7-2.7] 2.4 [1.8-2.8] 0.59

Lat. E/e’ at BL 9.2 [7.4-11.2] 9.4 [7.5-11.5] 8.5 [7.3-10.8] 0.85

Lat. e’ at BL 8.3 [6.7-9.6] 8.5 [6.9-10] 7.9 [6.4-9.3] 0.089

LAVi at BL 29.8 [24.2-36] 31.7 [26.8-37.3] 25.9 [22.5-30] <.001

LVMi at BL 95.8 [80.9-114.1] 102.1 [83.8-122.7] 85.5 [78.4-105] 0.001

LVEF at BL 67 [61-73] 67 [60-72] 67.5 [62-73] 0.055

ACEi/ARB at BL 91/198 (46%) 56/119 (47.1%) 35/79 (44.3%) 0.7

BB at BL 101/198 (51%) 62/119 (52.1%) 39/79 (49.4%) 0.71

Statin at BL 135/198 (68.2%) 88/119 (73.9%) 47/79 (59.5%) 0.034

Aspirin at BL 126/198 (63.6%) 81/119 (68.1%) 45/79 (57%) 0.11

48. Patient disposition and clinical outcome after referral to a dedicated 
TAVI clinic
1M Gorecka, 1C Reddin, 1G Madders, 1L Monaghan, 1A Neylon, 1,2F Sharif, 1B Hynes, 1E Fennelly, 
1F McHugh, 1N Martin, 1K Mohammed, 1VR Bijjam, 3D Veerasingam, 3A Soo, 3M DaCosta, 2,4W Wijns, 
1,2D Mylotte
¹ Department of Cardiology, Galway University Hospital, SAOLTA Healthcare Group, Galway, Ireland
² National University of Ireland, Galway, Ireland
3 Department of Cardiothoracic Surgery, Galway University Hospital, SAOLTA Healthcare Group, 
Galway, Ireland

4 The Lambe Institute for Translational Medicine and Curam, SAOLTA University Healthcare Group, 
National University of Ireland Galway, Galway, Ireland

Introduction: Transcatheter aortic valve implantation (TAVI) is the standard of care for patients 
with severe symptomatic aortic stenosis (AS) at excessive-, high- and intermediate-surgical risk. 
A proportion of patients referred for TAVI do not undergo the procedure and proceed with an 
alternate treatment strategy. There is scarce data describing the final treatment allocation of such 
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patients. Hence, we sought to evaluate the final treatment allocation of patients referred for TAVI in 
contemporary practice. 

Methods: We performed a single centre prospective observational study, including all patients 
with AS referred to our institution for TAVI between February 2014 and August 2017. Baseline 
demographic and clinical data were recorded. Patients were categorized according to treatment 
allocation: TAVI, surgical aortic valve replacement (SAVR) or optimal medical therapy (OMT). 
Clinical outcomes were adjudicated according to VARC-2 definitions. All patients were discussed at 
a dedicated Heart Team meeting. 

Results: Total of 245 patients were referred for TAVI assessment during the study period. Patients 
with moderate (N=32; 13.1%) and asymptomatic (N=31; 13.1%) AS were excluded. Subsequently, 
53.9% (N=132) received TAVI, 12.7% (N=31) were managed with OMT, and 7.3% (N=18) had SAVR. 
Reasons for OMT included primarily: patient’s preference (N=12; 38.7%); excessive surgical risk 
(N=4; 12.9%) and severe frailty (N=5; 16.1%). Reasons for surgical referral included low surgical risk 
(N=11; 61.1%), excessive annulus size (N=5; 27.8%) and aortic root dilatation (N=2; 11.1%). Patients 
proceeding to SAVR had lower surgical risk than those in either the OMT or TAVI cohorts (P < 
0.001). Mean STS score in SAVR group was 2.2±1.3 versus 4.5±2.4 in OMT cohort and 6.1 ± 4.9 
in TAVI cohort. Six-month all-cause mortality was 16.7%, 19.4% and 9.3% among those receiving 
SAVR, OMT and TAVI, respectively. 

Conclusions: Almost half of all patients with severe AS referred to a dedicated TAVI clinic did not 
receive a TAVI. A considerable proportion of patients were reclassified as moderate AS (13%), were 
asymptomatic (13%), or intervention was determined to be futile (13%) due to advanced frailty. 
Early detection and increased awareness of valvular heart disease are required to increase the 
number of patients that can benefit from TAVI.

49. Predictors and prognostic role of left ventricular ejection fraction recovery 
after ST elevation myocardial infarction
1A Kearney, 1M Alkhalil, 1J Jones, 1M Donnelly, 1D MacElhatton, 1L Dixon
1Royal Victoria Hospital, Belfast, Northern Ireland

Introduction: Left ventricular ejection fraction (LVEF) is an important predictor of morbidity and 
mortality after ST elevation myocardial infarction (STEMI). In patients with left ventricular systolic 
dysfunction early after STEMI adverse ventricular remodelling can lead to a sustained reduction in 
LVEF, however, in some cases improvement may occur due to recovery of myocardial stunning and 
recuperation of hibernating myocardium. Predictors of recovery in LVEF following STEMI are not 
well established. We sought to investigate predictors of LVEF recovery in patients with left ventricular 
systolic dysfunction in the acute setting and assess the prognostic implications of change in LVEF. 

Methods: Consecutive patients with STEMI undergoing primary PCI from a large volume single centre 
who had LVEF assessment prior to hospital discharge (acute LVEF) and during follow-up (follow-up 
LVEF) by echocardiogram were enrolled. Patients with preserved acute LVEF (>50%) were excluded 
from the analysis. LVEF recovery was calculated: EF Recovery = Follow-up LVEF – Acute LVEF. Clinical 
endpoint was defined as a composite of death, re-admission with heart failure, sustained ventricular 
arrhythmia or implantable cardioverter defibrillator (ICD) over three years follow-up. 

Results: 313 patients with STEMI had both acute and follow-up LVEF assessments of which 103 
patients with acute LVEF >50% were excluded. 210 patients with acute LVEF ≤50% were included 
in the analysis. Mean age was 64 ±13 years and 76% were male. Anterior STEMI occurred in 51% 
of cases and 17% were diabetic. There was marked heterogeneity in LVEF recovery with 39% of 
patients demonstrating no EF recovery (Figure 1). Age, hypertension and acute LVEF predicted 
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LVEF recovery in unadjusted model, nonetheless, only acute LVEF was an independent predictor 
after adjustment for other risk factors (Table 1). For every 5% increase in acute LVEF there was 
45% less likelihood of any LVEF recovery, plausibly reflecting a stunning phenomenon. In those 
individuals who demonstrated LVEF recovery, only acute LVEF was a predictor of the magnitude 
of LVEF recovery. For every 5% increase in acute LVEF, there was more than 2% reduction in LVEF 
recovery (Table 2). Importantly, LVEF recovery was a predictor of clinical outcomes. With every 
5% increase in LVEF recovery there was a 16% reduction in the likelihood of sustaining an event 
(Hazard ratio 0.84, CI 0.74 – 0.95, p <0.006). Using 15% as a cut-off, LVEF recovery had a negative 
predictive value of 84% and a sensitivity of 87% in predicting adverse events.

Conclusion: Acute LVEF is an independent predictor for recovery of left ventricular systolic 
function. LVEF recovery is a good measurement to predict patients who are less likely to have 
adverse clinical outcomes over long term follow-up.

Abstract 49 Figure 1: EF Recoverability
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Abstract 49 Table 1: Predictors of LVEF recovery

Univariate Multivariate

Odds ratio (95%CI) P value Odds ratio (95%CI) P value

Age 0.98 (0.96 to 1.00) 0.02 0.98 (0.96 to 1.00) 0.07

Female 1.08 (0.61 to 1.92) 0.80 -

Diabetes 1.04 (0.50 to 2.16) 0.91 -

Hypertension 1.67 (0.99 to 2.83) 0.05 0.66 (0.37 to 1.19) 0.17

Troponin value* 1.00 (0.99 to 1.00) 0.39 -

Non-Anterior STEMI 1.48 (0.86 to 2.55) 0.15 -

Normal kidney function 0.55 (0.25 to 1.18) 0.12 -

Acute LVEF** 0.55 (0.44 to 0.70) <0.001 0.55 (0.43 to 0.70) <0.001

*Per 100 ng/dL change in troponin, **for every 5% change in acute LVEF 
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Abstract 49 Table 2: Predictors of the magnitude of LVEF recovery

β co-efficient (95%CI) P value

Age 0.02 (-0.07 to 0.10) 0.72

Female -0.58 (-2.88 to 1.72) 0.62

Diabetes -1.22 (-4.11 to 1.68) 0.41

Hypertension -0.13 (-2.22 to 1.96) 0.90

Troponin value* -0.01(-0.04 to 0.03) 0.74

Non-Anterior STEMI -1.24 (-3.32 to 0.85) 0.24

Normal kidney function -0.59 (-0.3.92 to 2.73) 0.72

Acute LVEF** -2.16 (-2.96 to -1.36) <0.001

*Per 100 ng/dL change in troponin, **for every 5% change in acute LVEF 

50. Management of atrial fibrillation in tachycardia-induced HF-ref: slow and 
steady wins the race
1S Quinn, 2C Farrell, 2K McGlynn, 2S David, 2G Aleong
1 Galway University Hospital, Galway, Ireland
2 Letterkenny University Hospital, Letterkenny, Donegal, Ireland

Aims & Objectives: Heart Failure (HF) and Atrial Fibrillation (AF) are concomitant in many patients. 
They share common risk factors and can exacerbate or precipitate each other. The aim of this 
study was to examine the management of patients presenting to Letterkenny University Hospital 
who were assessed to have tachycardia-induced cardiomyopathy.

Methods: Patients known to the heart failure support service that had a diagnosis of tachycardia-
induced cardiomyopathy were included in this review. Additionally, a HIPE search was undertaken 
for primary admissions for AF and secondary diagnosis of HF and the medical clinical file 
reviewed. Patients with known ischaemic heart disease or preserved ejection fraction HF were 
excluded. Data was analysed using SPSS. 

Results: 48 patients were identified, with a mean age of 67yrs. The majority had AF and HF 
diagnosed on the same admission. Hypertension was the most common comorbidity. 96% of 
patients had an ejection fraction (EF) of <40% at presentation. The majority of patients were 
appropriately anti-coagulated and had appropriate levels of HF medications (ACE-I / Beta-
blockers/ MRA). 44% underwent direct current cardioversion with an additional 6% reverting to 
sinus rhythm chemically or spontaneously. While the total group showed increased EF at one year, 
those who remained in SR had markedly better improvements with only 12% remaining at EF < 
40% compared to 46% of those who were in AF at follow up. 

Conclusion: Tachycardia induced cardiomyopathy is a potentially reversible cause of heart failure 
and when sinus rhythm is restored it resulted in substantial increases in EF. This group of patients 
should be identified for early rhythm control in order to improve outcomes. 
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51. CRT Survey II: A European Society of Cardiology (ESC) survey of cardiac 
resynchronisation therapy in 11,088 patients an Irish subset analysis
1D Ranganathan, 2N Mahon, 3K Dickstein, 1R Sheahan, 4T Murphy, 3C Normond
1 Beaumont Hospital Dublin, Ireland
2 Mater Misericordiae University Hospital, Dublin, Ireland
3 University of Bergen, Stavanger University Hospital, Norway
4 Galway University Hospital, Galway, Ireland

The 47 ESC member countries that contribute to the EHRA White Book on national cardiac 
arrhythmia management were invited to submit their clinical data in CRT implantation. 288 
individual centres participated between October 2015 to December 2016 and a total of 11,088 
patients were enrolled over a 14-month period. This included 85 consecutively enrolled patients 
from 2 participating centres in Ireland, representing 26.6% of the national CRT implanting practices. 
Interventional cardiologists and electrophysiologists were the primary implanters. CRT was mainly 
implanted in males aged <75 years, with NYHA class III symptoms and LVEF <35%. NT-proBNP 
levels were elevated and most patients were in sinus rhythm with QRS durations between 150 ms 
and 180 ms. Patient selection for CRT implant in Ireland was in accordance with ESC guidelines. 
Patients were optimised on medical therapy with beta-blockers (73.5%), ACE inhibitors (91.2%) and 
MRAs (60.3%) prior to device implantation (Figure 1). This is lower than the percentages observed in 
landmark clinical trials, highlighting an area where emphasis needs to placed. This survey noted that 
most implants were elective procedures with low peri-procedural complications. Referrals from non-
implanting centres accounted for 33% in Ireland, which was marginally better than other countries. 
The low rate of referrals from non-implanting centres raises concerns of under-utilisation of this 
life-saving device. Although a majority of patients enrolled in the survey were in sinus rhythm (SR), 
30% of patients surveyed were in atrial fibrillation (AF) at time of implantation (Figure 2) Of the 26 
patients in atrial fibrillation, 5 (20%) were considered for AV node ablation prior to CRT implantation. 
Furthermore, only a small subset of patients had the procedure performed, accounting for 8% 
(2/26), similar to other ESC countries (7%). Although current guidelines are based on RCTs, which 
primarily enrolled patients in SR, clinicians are not opposed to implanting these devices in patients 
with AF. This is an area of increasing interest for future guidelines. Finally, a small subset of patients 
(11/84) underwent CRT implantation for bradycardia with expected RV pacing dependency. There 
is growing evidence that patients who are expected to have >40% RV pacing are at increased risk 
of HF hospitalisation, AF and death. Further guidance is needed to address this subgroup of patient 
management. In conclusion, the CRT II survey is a valuable resource reflecting the current clinical 
practice in a large sample of ESC-member countries. The survey has highlighted that within Ireland, 
though patient selection for CRT implantation is adherent with ESC guidelines, there are aspects 
of clinical practice that were guided by large RCTs. It highlighted problems that are not inherent to 
Ireland, such as the underutilisation of device therapy in women, lack of referrals from peripheral 
centres and further need to optimise medical therapy prior to device implantation.

Abstract 51 Figures – See overleaf.
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Abstract 51 Figure 1: Drug therapy at discharge
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Abstract 51 Figure 2: Co-morbidities
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52. Prognostic implication of contrast induced acute kidney injury – a five 
year mortality review 
1J Jones, 1I Menown, 2M Kurth, 1D McEneaney, 1M Kinnin, 3M Harbinson, 4N Morgan, 1M Connolly
1 Craigavon Area Hospital, Northern Ireland
2 Randox Laboratories
3 Belfast Trust, Belfast, Northern Ireland
4 Daisy Hill Hospital, Northern Ireland

Background/Introduction: Contrast induced acute kidney injury (CI-AKI), defined as a delta rise in 
creatinine of >26.5 μmol/L or a 50% relative rise within 48 hours following iodinated contrast, is 
associated with considerable mortality risk. Our previous study of 301 consecutive Chronic Kidney 
Disease (CKD) patients undergoing contrast coronary angiography / percutaneous coronary 
intervention (PCI) highlighted a CI-AKI rate of 9.3% at index procedure. Few studies have looked 
at long term prognosis, adverse events and mortality following CI-AKI. Objective: Our objective 
was to assess the 5 year mortality rate following contrast coronary angiography and to evaluate 
independent risk factors and presence of index CI-AKI on 5 year mortality. 

Methods: A prospective cohort study in a single cardiology centre in the UK was carried out from 
2011-2013, the results of which have been previously published. In total 2,519 patients were 
screened, 321 (12.7%) of which had CKD, which was defined as a Glomerular Filtration Rate (GFR) 
of <60mls/min/m2. In total a final cohort of 301 (93.7%) CKD patients were recruited. Written 
consent was obtained from all patients. Patient demographics, CI-AKI risk factors, CKD stage and 
contrast dose at initial contrast angiography were recorded. A Mehran risk score was calculated 
for each patient. Samples for plasma NGAL, serum L-FABP, serum KIM-1, serum IL-18 and serum 
creatinine were previously collected pre and post contrast angiography and statistically analysed to 
assess prediction of CI-AKI as previously described. At 5 years, following index contrast procedure, 
we analysed for MACE and mortality by accessing electronic medical records. Patient consent 
was granted to access medical notes. Baseline risk factors, Mehran risk score and index biomarker 
results were analysed to determine predictability of 5 year mortality. Statistical analysis was 
performed to assess the predicative ability of CI-AKI risk factors and Mehran risk score on 5 year 
mortality risk. 

Results: At 5 years follow up data was available for 292 (97%) of the original 301 patients. Type 
2 diabetes, contrast volume, Mehran risk score, lower glomerular filtration rate (GFR) and use of 
intravenous fluids at index procedure were independently associated with five year mortality, p 
<0.05. A Mehran score ≥10 had an AUC of 0.67, p < 0.001, sensitivity 65%, specificity 67%, PPV 41%, 
NPV 85%, RR 2.7 and OR 3.9 for five year mortality. At 5 year follow up 76 (26.0%) of the total 
patient cohort had died. Out of the 28 patients who developed CI-AKI at index contrast procedure 
17 (60.7%) of the 28 patients had died at 5 years versus 58 (22.0%) of the 264 non CI-AKI 
patients (p< 0.001). At 5 year follow up MACE occurred in 20 (71.4%) of the 28 CI-AKI patients 
versus 78 (29.5%) of the 264 non CI-AKI patients. (Figure 1).

Conclusions: This study highlights that index CI-AKI is an independent risk factor for 5 year 
mortality and MACE. Several risk factors act independently as surrogate markers of CI-AKI prior 
to administration of iodinated contrast, many of which are incorporated in the Mehran CI-AKI 
risk score. Furthermore, these are associated with adverse incidents and mortality at five years 
following index contrast procedure. A combination approach of these findings, including novel 
biomarkers as previously demonstrated, will help to reduce risk and identify early CI-AKI to 
facilitate timely therapeutic intervention.
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Abstract 52 Figure 1: 5 Year Mortality / MACE
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Abstract 52 Table 1: Comparison of 5 year mortality and MACE in baseline CI-AKI vs non CI-AKI

Baseline CI-AKI n=28 Baseline Non CI-AKI n =264 p Value

5 year mortality n (%) 17 (60.7) 58 (22.0) <0.001

5 year MACE n (%) 20 (71.4) 78 (28.5) <0.001

Table 1 highlights the 5 year mortality and MACE data in patients with and without baseline CI-AKI, 
showing a significantly higher proportion of patients with baseline CI-AKI developing mortality or 
MACE following index contrast.

Abstract 52 Table 2: Predictability of index biomarker results for 5 year mortality

Biomarker Median 5 year 
Mortality IQR Median non 5 year

 Mortality IQR AUC P value

0hr Creatinine 131 44 115 31 0.61 <0.001

4hr L-FABP 8.07 6.1 6.2 4.2 0.60 0.004

6hr NGAL 1048 586 922 568 0.63 0.005

48hr Creatinine 140 64 117 33 0.63 <0.001

Table 2 illustrates predictability of index biomarker results for 5 year mortality, showing a 
statistically significant prediction across all biomarkers.
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53. Real world experience with anti-thrombotics after percutaneous 
intervention in patients with an indication for an oral anticoagulant

R Tanner, M Cronin, L Macken, S Matiullah, S O’Connor, I Ullah, J Cosgrave, A Maree, R Murphy, 
B Foley, C Daly
St James’s Hospital, Dublin, Ireland

Introduction: The appropriate anti-thrombotic regime after a percutaneous intervention (PCI) for 
patients who have an indication for an oral anticoagulant (OAC) is not standardised and represents a 
challenge to clinicians who are guided by a patient’s perceived bleeding and ischaemic risks. Hence, 
we sought to describe our current clinical practice for patients undergoing PCI with an OAC indication. 

Methods: A retrospective review of patient’s clinical notes was performed to identify those 
discharged with an indication for an OAC after PCI between October 2018 and March 2019. These 
patients were further scrutinised for the antithrombotic-OAC regime employed, bleeding risk and 
ischaemic risk. 

Results: Over a 6-month period, 9.7% (n=69) of patients (14.5% female, mean age 71.2 ± 9.7 
years, 9.7% ACS presentation) undergoing PCI had an indication for an OAC on discharge. Atrial 
fibrillation (AF) was the OAC indication in 84% of cases (n=58) and these patients had a mean 
CHA2DS2-VASc score of 3.6 ± 1.2 and mean HAS-BLED score of 2 ± 0.6. Standard drug-eluting 
stents were deployed in the majority of cases while Polymer-free BioFreedom stents were used for 
31.9% (n=22) of patients. A variety of antithrombotic-OAC regimes were prescribed on discharge, 
Table 1. Dual antiplatelet therapy (DAPT) without an OAC was prescribed for 2 patients on 
discharge who experienced inpatient bleeding complications. 

Apixaban and rivaroxaban were prescribed for 43.5% (n=30) and 36.2% (n=25) of patients 
respectively on discharge, warfarin was prescribed for a minority of patients (6.9%, n=6). DAPT 
with an OAC was prescribed for a mean of 7.4 ± 5.3 weeks (range 4 –> 26 weeks) in 81% (n=56) 
of patients. Once the planned duration of combination DAPT-OAC was complete, clopidogrel was 
continued as the single antiplatelet of choice in addition to an OAC in 50% (n=28) of cases. For 
patients with AF, a discharge regime of an OAC with clopidogrel in the absence of aspirin did not 
appear to be related to patient’s CHA2DS2-VASc or HAS-BLED score. This pattern was operator 
dependent. Bleeding and ischaemic rates at 6-month follow up are pending. 

Conclusions: A clear preference for novel OACs after PCI was observed. However, the choice 
of antithrombotic and duration of OAC was highly variable. This likely reflects the challenge in 
assessing individuals bleeding and ischaemic risks.

Abstract 53 Table 1: Discharge OAC-Anti-thrombotic regime after percutaneous intervention (n=69)
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54. Novel Formin homology 2 domain containing 3 (FHOD3) mutations 
associated with the pathogenesis of hypertrophic cardiomyopathy (HCM) 
in an Irish population 
1J Carron, 2C McGorrian, 2J Galvin, 1M Gallagher, 1J O’Brien
1 Mater Misericordiae University Hospital, Dublin, Ireland
2 Mater Misericordiae University Hospital, Family Heart Screening Clinic, Mater Foundation, 
Dublin, Ireland

Background: The genetic cause of hypertrophic cardiomyopathy (HCM) remains unexplained 
in a substantial proportion of cases. Recent large sequencing studies suggest that, although not 
previously implicated, FHOD3 (a Formin protein responsible for sarcomere assembly) may have 
a role in the pathogenesis of HCM, particularly variants affecting a conserved small coil-coiled 
domain (amino acids 622 to 655). 

Aim: To investigate the relationship between novel FHOD3 mutations, previously classified as 
variants of uncertain significance (American College of Medical Genetics ACMG Class III), and the 
development of HCM in an Irish cohort. 

Methods: A single center review of HCM probands carrying mutations in the FHOD3 gene was 
conducted. All existing HCM patients from the Family Heart Screening Clinic (FHSC) database 
were retrospectively reviewed. Frequency of FHOD3 mutations among the center’s HCM 
cohort, segregation among family members where available, as well as clinical characteristics 
of gene carrying patients were also reviewed. All genetic analysis was conducted via the same 
internationally validated next generation sequencing lab.

Results: Of 367 HCM probands identified in our center, 9 (2.45%) were found to have ACMG Class 
III mutations affecting the FHOD3 gene. Of these, 2 were found to have additional gene mutations 
more strongly associated with the development of HCM (ACMG Class IV & V), affecting the MYH7 
and MYBPC3 genes respectively. Five of these 9 probands (56%) displayed the same p.Arg637Gln 
mutation (2 of whom displayed additional confirmed pathogenic mutations), while the remaining 4 
(44%) tested positive for the same p.Ile648Thr residue alteration. Both of these are rare mutations, 
found to be present in <1% of controls in previous large sequencing studies. Among probands with 
the p.Ile648Thr mutation, co-segregation was confirmed in one family, another first-degree relative 
in the same family having suffered a sudden cardiac death (with HCM confirmed on autopsy) 
prior to the availability of sample storage for post-mortem gene sequencing. In those with the 
p.Arg367Gln mutation, a strong family history was observed in two separate families, 4 first-degree 
members having a confirmed HCM diagnosis. Carriers of both mutation types displayed varying 
degrees of disease severity. (Table 1).

Conclusions: FHOD3 is a novel gene, recently implicated in the pathogenesis of HCM, though not 
previously well described in the literature as disease causing. The HCM population in our center 
demonstrates rates of FHOD3 carriers similar to those described in recent publication (1-2%) and 
all affected patients carry variants affecting the suspected conserved small coil-coiled domain 
(amino-acids 622-625). The specific residue alterations described in our population however have 
not been reported in prior studies due to incomplete co-segregation, though may prove clinically 
relevant in the future. Given the difficulty predicting the degree of pathogenicity of novel non-
truncating variants in sarcomeric genes, complete co-segregation analysis is necessary to fully 
determine the role of these novel FHOD3 variants in our HCM population.
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Abstract 54 Table 1: Clinical characteristics of all HCM patients carrying likely pathogenic FHOD3 
genes stratified by variant (excluded are all patients with other ACMG Class IV & V mutations).

Total 
n=8

p. Ile648Thr
n=5

p. Arg637Gln
n=3

Cardiac Structural Affection

HCM Subtype
Septal Asymmetric
Concentric
Apical
LVMWT mm
LVOTO
SAM
CMR LGE

7/8 (87.5)
1/8 (12.5)
0/8 (0)

23 +/- 7.64
4/8 (50)
1/8 (12.5)
5/6 (83.3)

4/5 (80)
1/5 (20)
0/5 (0)

22.4 +/- 6.52
3/5 (60)
1/5 (20)
3/4 (75)

3(100)
0 (0)
0 (0)

24 +/- 4.96
1/3 (33.3)
0/3 (0)

2/2 (100)

ECG and Arrhythmias

ECG Rhythm 
Sinus Rhythm
Atrial Fibrillation 
Pacemaker
NSVT
ICD Implanted

6/8 (75)
2/8 (25)
0/8 (0)

3/8 (37.5)
3/8 (37.5)

4/5 (80)
1/5 (20)
0/5 (0)
2/5 (40)
2/5 (40)

2/3 (66.7)
1/3 33.3)
0/3 (0)

1/3 (33.3)
1/3 (33.3)

History and Events

Syncope
Myomectomy
Family Hx of SCD

2/8 (25)
1/8 (12.5)
3/8 (37.5)

1/5 (20)
0/5 (0)
1/5 (20)

1/3 (33.3)
1/3 (33.3)
2/3 (66.7)

Values are n/N (%) or mean +/- SD. 

LVMWT – maximal left ventricular wall thickness, EF – ejection fraction, LA – left atrial, LVOTO – left ventricular 
outflow tract obstruction, SAM – systolic anterior motion, CMR LGE – late gadolinium enhancement in magnetic 
resonance images, ECG – electrocardiogram; NSVT – non-sustained ventricular tachycardia, ICD – implantable 
cardioverter-defibrillator; SCD – sudden cardiac death.

55. Provision of cardiac CT angiography services within the Irish public 
health service
1G Giblin, 2BF McAdam
1 Royal College of Physicians of Ireland Cardiology Higher Specialty Training Programme, Dublin, Ireland
2 Beaumont Hospital, Dublin, Ireland

Background: The 2016 guidelines from the UK National Institute for Health and Care Excellence 
recommend computed tomography (CT) coronary angiography as the first-line investigation for 
stable chest pain. Currently the scale of provision of cardiac CT within the Irish public health system 
is unknown. Aims: The aims of this study were (1) to assess the provision of cardiac CT services 
within the Irish public health service between 2016 and 2018, (2) determine regional variation in 
provision of this service, (3) describe current cardiac CT scanner infrastructure, (4) estimate the 
capacity increase required to implement the NICE guidelines and (5) determine whether there are 
sufficient qualified Cardiologists and Radiologist to implement a dedicated service. 
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Methods: The Radiology departments of public hospitals accepting acute adult medical patients in 
the Republic of Ireland were surveyed for the numbers of CT coronary angiography performed per 
year between 2016 and 2018. Many private hospitals, particularly in Dublin, provide some cardiac 
CT capability by outsourcing from public hospitals but this data was not available. The four CT 
manufacturers provided information on location and cardiac specifications of their scanners. 

Results: There are currently 23 cardiac enabled CT scanners (64 slice or greater) within the 30 
public service hospitals surveyed (77%), with a further 10 hospitals having scanners with cardiac 
capability (requiring a software upgrade) while four of the hospitals have a CT scanner with a 
fully enabled cardiac package but are currently not performing cardiac studies. Thirteen of the 
surveyed public hospitals (43%) currently provide a cardiac CT service. Two further hospitals 
provide a CT calcium scoring service without CT angiography. The crude national rates of cardiac 
CT angiography were 1423, 1579 and 1677 scans for 2016-2018 respectively, equating to a mean 
annual rate of 33 scans per 100,000 population based on 2016 Census data compared to the 
estimated UK NHS rate of 66/100,000, although many scans are referred to private hospitals, 
mostly in Dublin. When examined for regional variation by province, mean annual rates/100,000 
population were 12.37 for Munster, 25.27 for Connaught, 29.49 for Leinster excluding Dublin and 
65.51 for the Dublin region (Table 1). The BSCI estimate a CT rate of 523/100,000 to implement 
the NICE guidelines. Extrapolating this to the Republic of Ireland would require an increase in 
rates of approximately 1484% to deliver guideline directed care within the public health service. 
Moreover, there are only 15 radiologists and 14 cardiologists with expertise in reporting cardiac CT 
practising within the Irish public system resulting in a substantial deficiency in trained doctors to 
provide this service. Currently, co-reporting by Radiology and Cardiology is the norm. 

Conclusions: Cardiac CT rates within the Irish public health service are approximately 50% of 
published UK rates. There is marked regional variability in the provision of cardiac CT with large areas 
having no access within the public health service unless outsourced to private institutions. Access to 
scanner time and lack of appropriately trained practitioners are barriers to improved service delivery 
if Ireland intends to model service provision on the NICE guidelines. An increase in collaborative 
public-private partnerships may be required to improve patient access to this imaging service.

Abstract 55 Table 1: Mean Scan Rate/100,000 population
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56. Predictors and impact of pacemaker implantation following TAVI; the 
Northern Irish dataset

P Brennan
Royal Victoria Hospital, Belfast, Northern Ireland 

Introduction: Transcatheter aortic valve implantation (TAVI) is an established treatment for patients 
with severe symptomatic aortic stenosis at high and intermediate operative risk. Permanent 
pacemaker (PPM) implantation, after TAVI, remains a common occurrence. Identifying the 
predictors of post TAVI PPM requirement and long-term consequences are important as TAVI 
extends to low-risk patients. 

Methods: We report the rate of PPM implantation for all patients that had TAVI in Northern 
Ireland (n=1033) between February 2008 and December 2018. 7% (n=72) had a PPM at baseline 
and were excluded from the analysis. The remaining 961 patients were investigated and after 
performing an initial univariate analysis, we identified predictors of new PPM at 1year via an 
adjusted multivariate model (table 1). Survival was predicted using Kaplan-Meier analysis. 

Results: At 30-days and 1year, respectively, new PPM was required in 14.6% (n=140) and 17% 
(n=163) patients, with males having a higher rate of PPM at 1year (20% vs. 14.4%, p .022). There 
was no significant difference in age (81.3 ±6.4y vs. 81.7 ±6.8y, p .602) or EuroScore2 (7.8 ±6.5% 
vs. 8.4 ±8.1%, p .357) between patients requiring/not requiring a PPM at 1year. Right bundle 
branch block (RBBB (8% vs. 1.6%, p<.0005)) was associated with a 5-fold increase risk in PPM 
implantation at 1year. The presence of 1st degree AV block (12.9% vs. 4.4%, p<.0005), at baseline, 
was associated with a 3-fold increase risk of PPM implantation at 1year. We compared the early pre 
multi-slice CT (MSCT) era and current time period using routine MSCT for procedural planning. 
We found that the routine use of MSCT was associated with a significantly lower rate of new 
PPM implantation at 1year (13.6% vs. 33.1%, p <.0005). Mechanical- (n=58) and self-expandable 
(n=641) valves were associated with higher rates of PPM at 1year, compared to balloon-expandable 
(n=262) valves (25.9% vs. 18.9% vs. 10.3%, p .001). There was no significant difference in long-
term survival for patients that had PPM implantation at 1year (median survival 4.6y vs. 5.1y, p.336). 
Heart failure (HF) readmissions, at any time, were significantly higher for patients that required 
a PPM at 1year (19% vs. 12.7%, p .032), even after adjusting for impaired left ventricular systolic 
function. There was no significant difference in post-TAVI infective endocarditis (IE) between the 
two groups (0.6% (n=1) vs. 1.9% (n=15), p .497). 

Conclusion: We identified baseline characteristics predictive of PPM implantation at 1year. The 
need for a new PPM, after TAVI, decreased with time. This is likely explained by the routine use of 
MSCT for procedural planning, improved operator implantation technique and improvements in 
valve technology. While there was no difference in long-term mortality or IE, there was an increase 
in HF readmissions in patients that required a PPM after TAVI. The long-term effects of PPM 
implantation on morbidity, after TAVI, requires further and more prolonged follow-up.
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Abstract 56. Table 1: Predictors of new PPM implantation at 1 year after TAVI

Variable Odds 
Ratio

95% 
Confidence 

interval

p value 
(unadj.)

Odds 
ratio

95% 
Confidence 

interval

p value 
(adjust.)

Age, years .99 .97–1.02 .602

Male sex 1.49 1.06–2.09 .022 1.47 1.03–2.103 .034

CrCl mL/min .99 .99–1.01 .556

EuroScore 2 .99 .97–1.00 .091

Prior Cardiac Surgery 1.25 .82–1.90 .298

AF/flutter 1.19 .83–1.70 .343

LBBB 1.13 .60–2.11 .709

RBBB 5.23 2.40–11.51 <.0005 5.48 2.40–12.53 <.0005

1st degree AV Block 3.22 1.82–5.70 <.0005 3.30 1.81–6.00 <.0005

MSCT era .60 .43–.84 .003 .64 .37–1.33 .013

BE valve .476 .31–.74 .001 .29 .14–.61 .001

57. The low dose colchicine after myocardial infarction (LoDoCo-MI) study: 
a pilot randomised placebo controlled trial of colchicine following 
myocardial infarction
1T Hennessy, 1L Soh, 1M Bowman 1R Kurup, 1C Schultx, 2GS Hillis
1 Department of Cardiology, Royal Perth Hospital, Perth and Faculty of Health and Medical Sciences, 
University of Western Australia; Heart Research Institute, Sydney, Department of Cardiology, Royal 
Prince Alfred Hospital, Sydney and Faculty of Medicine, University of Sydney, Australia

2 Department of Cardiology, Royal Perth Hospital, Perth and Faculty of Health and Medical Sciences, 
University of Western Australia; Heart Research Institute, Sydney, Department of Cardiology, Royal 
Prince Alfred Hospital, Sydney and Faculty of Medicine, University of Sydney, Australia

Background: Following an acute myocardial infarction (MI), patients with persistently elevated 
biomarkers of inflammation, in particular C-reactive protein, are at significantly increased risk of 
further adverse cardiovascular events. Colchicine is a unique anti-inflammatory medication that 
has shown promise in reducing such events in patients with stable coronary heart disease. The 
current study tested the ability of low dose colchicine to reduce CRP levels at 30-days after an 
acute MI, a key marker of future outcome, and its safety and tolerability in this setting. 

Methods: We conducted a randomised, double-blind, trial of low-dose colchicine (0.5mg daily) 
or matching placebo in 237 patients admitted with an acute MI. The primary end-point was the 
proportion of patients with a residual CRP level ≥2mg/L after 30 days of treatment, a threshold 
associated with a worse prognosis. (Figure 1)

Results: At 30-day follow-up, 44% of patients treated with colchicine had a hsCRP level ≥2mg/L 
compared to 50% of those randomised to placebo (p=0.35) and the median hsCRP in patients 
randomised to colchicine was 1.6mg/L (interquartile range [IQR] 0.7-3.5) compared to 2.0mg/L 
(IQR 0.9-4.0) in patients randomised to placebo (p=0.11). The median absolute reduction in hsCRP 
levels was -4.3mg/L (IQR -1.1 to -14.1) among colchicine treated patients and -3.3mg/L (IQR -0.9 
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to -14.4, p=0.44) in placebo treated patients. (Figure 2). The relative reduction was a fall of 78% 
compared to a fall of 64% (p=0.09). Low dose colchicine was well tolerated and did not reduce 
compliance with other secondary preventative medications at 30-days. 

Conclusion: Treatment with low dose colchicine was safe and well tolerated, but was not associated 
with a significantly increased likelihood of achieving a CRP level <2mg/L or lower absolute levels of 
CRP 30 days after an acute MI; beneficial trends were, however, observed and treatment was safe 
and well-tolerated. A large-scale outcome trial is required and these data suggest this will be safe 
and feasible. We believe, therefore, that the totality of evidence supports the need for a large scale 
outcome trial in patients with recent MI. Importantly in this regard the current study demonstrates 
the safety and tolerability of low dose colchicine after acute MI.

Abstract 57 Figure 1: Sample Group

Colchicine, 0.5mg, once daily (n = 119)
• Received allocated intervention (n = 119)
• Did not receive allocated intervention (n = 0)

Placebo once daily (n = 118)
• Received allocated intervention (n = 118)
• Did not receive allocated intervention (n = 0)

Excluded (n = 71)
• Did not meet inclusion criteria (n = 44)
• Declined to participate (n = 51)
• Other reasons (n = 179)

~ Geographical (n = 80)
~ Inflammatory comorbidity (n = 78)
~ Substance abuse (n = 4)
~ Not specified (n = 17)

Screened for eligibility
(n = 511)

Treatment Randomization
(n = 237)

Treatment Allocation

• Lost to follow-up (n = 8)
• Telephone follow up only, no 30-day 

blood sample (n = 0)

• Lost to follow-up (n = 5)
• Telephone follow up only, no 30-day 

blood sample (n = 2)

30 Day Treatment

• Blood samples analyzed (n = 111)
• Followed up for compliance and AEs (n = 111)

• Blood samples analyzed (n = 111)
• Followed up for compliance and AEs (n = 113)
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Abstract 57 Figure 2: The median absolute reduction in hsCRP levels
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58. Characterisation of the structural and electrical impact of an atrial septal 
defect 
1L O’Neill, 1I Sim, 1D O’Hare, 1C Floyd, 1C Roney, 1J Whitaker, 1R Mukherjee, 1O Razeghi, 1S Niederer, 
2H Alam, 2E Rosenthal, 2M Jones, 1M Wright, 2A Frigiola, 1S Williams, 1M O’Neill
1 King’s College London, United Kingdom
2 Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom

Background: Uncorrected atrial septal defects (ASD) are associated with atrial arrhythmias (AAs) 
however little is known about the bi-atrial arrhythmia substrate in these patients and optimal 
rhythm management strategies remain unclear. 

Hypothesis: We hypothesised that the right atrium (RA) is important to atrial arrhythmogenesis 
in the ASD cohort and that 1) changes of structural and electrical remodelling and 2) arrhythmia 
triggers/ectopic foci would be present in the RA of ASD patients. Additionally, we hypothesised that 
atrial remodelling may be reversible with ASD closure and that percutaneous closure may reduce 
the prevalence of AAs in this cohort.

Methods: Comprehensive assessment of atrial arrhythmia substrate was undertaken in unclosed 
ASD patients and non-congenital heart disease AF control patients. Atrial late gadolinium 
enhancement cardiac MRI (CMR) was performed prior to ASD closure and bi-atrial fibrosis burden 
quantified. EP studies were carried out at ASD closure, including bi-atrial voltage mapping, ERP 
measurement and an isoprenaline infusion with assessment of atrial ectopy. Control patients 
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underwent the same protocol prior to and during AF ablation. Origin of atrial ectopy was also 
assessed on 24 hour holter monitoring. One year post closure, ASD patients undergo repeat 
CMR and limited right atrial EP studies Meta-analysis to evaluate the effect of percutaneous ASD 
closure on the prevalence of AAs is ongoing.

Results: CMR Assessment of Arrhythmia Substrate; 36 ASD and 36 control patients underwent bi-
atrial CMR imaging prior to procedure. Using an ‘image intensity ratio’ threshold of 1.2, both RA and 
LA fibrosis burden were significantly greater in ASD vs control patients (P<0.001 for both) (Table 
1). In ASD patients, fibrosis burden in the RA was significantly greater than in the LA (P=0.010). 
Fibrosis burden and RA volume were significantly associated with the presence of documented 
AAs in the ASD cohort (P=0.037 and P=0.005). (Figure 1)

Invasive Electrical Assessment of Arrhythmia Substrate; 18 ASD and 18 control patients 
underwent EP studies. RA mean voltage was significantly lower and proportion of low voltage 
(<0.5mV) significantly greater in ASD vs control patients (P=0.01 and P=0.022) (Table 2). LA low 
voltage area was greater in ASD patients, but this did not reach significance (P=0.059). Within ASD 
patients, mean voltage was significantly lower and proportion of low voltage areas significantly 
greater in the RA vs the LA (P=<0.001 and P=0.003). RA ERP was longer in ASD than control 
patients at a BCL of 600ms (P=0.021). (Figure 2)

Assessment of Arrhythmia Triggers; During isoprenaline infusion right sided ectopy was seen 
in 71% of ASD patients compared to 69% of controls (P=N/S) and bi-atrial ectopic foci were 
present in 43% of ASD patients and 31% of controls (P=N/S). On 24-hour holter monitoring right 
sided ectopy was more prevalent in ASD vs control patients (P=0.038) and ectopic burden was 
associated with presence of documented AAs in ASD patients (P=0.04).

Effects of Closure: Two patients have had repeat CMR post closure (analysis pending). One patient 
had repeat EP studies 1 year post closure with a visual reduction in low voltage areas in the RA. 
Results of meta-analysis are pending. 

Conclusion: This work highlights the bi-atrial nature of the atrial arrhythmia substrate in ASD 
patients. Further investigation is needed to evaluate the effects of closure on this substrate.

Abstract 58 Figure 1: MRI Assessment of Arrhythmia Substrate. 3D fibrosis maps generated from 
atrial LGE imaging demonstrating a greater burden of bi-atrial fibrosis in ASD (A) vs control (B) 
patients (Barcharts C) . In ASD patients, RA volume and fibrosis burden were greater in those with 
AAs than those without (D). Atrial LGE sequences pre (E) and post (F) ASD closure. Red arrows 
indicate areas of high signal intensity in RA and closure device.

A LA ASD RA

B  Control
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Abstract 58 Figure 2: Electrical Assessment of Arrhythmia Substrate. Left and right atrial voltage 
maps demonstrating greater proportion of low voltage areas in ASD (A) vs control (B) patients 
(barchart C). Mean RA voltage was lower in ASD vs control patients (D). Visual reduction in areas 
of low voltage was seen 1 year post closure in an ASD patient (E and F). 43% of ASD patients 
demonstrated both right and left sided ectopy during isoprenaline infusion (G). Ablation catheter 
(Abl signals) is against lateral RA wall, pentaray catheter (Op signals) is against posterior LA wall. 
On 24 hour holter monitoring right sided ectopy was more prevalent ASD patients (H).
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Abstract 58 Table 1; Measured and calculated CMR parameters in ASD and control patients

ASD Control P value

Age (years) 50.4±13.6 60±10.5 0.004

Male sex (n, %) 15(42) 22 (61) 0.099

Documented AAs (n, %) 8(22) 36(100)

Max ASD diameter(cm) 2.1±0.7 n/a

Qp:Qs 2.2±0.8 n/a

RA volume (mls) 198.5±58.2 91.2±30.1 <0.001

LA volume (mls) 103.7±34.5 95.5±25.2 0.278

RVEDV (mls/m2) 143.5±42.1 78.3±17.2 <0.001

LVEDV (mls/m2) 69±17.7 73.9±15.6 0.258

RVEF (%) 57.7±8.9 58.2±6.5 0.820

LVEF (%) 63.2±8.3 61.3±5.1 0.226

RA fibrosis (%) 22.9±17.3 9.8±8.6 <0.001

LA fibrosis (%) 16.1±10.1 8.6±6.1 <0.001

Abstract 58 Table 2; Measured and calculated electrical parameters in ASD and control patients 
from invasive EP studies

ASD Control P Value

Age (years) 52.8±10.1 60.1±11.6 0.055

Male sex (n, %) 6 (33) 13(72) 0.019

Documented AAs (n, %) 6 (33) 18(100)

Qp:Qs 2.5±0.8 n/a

RA points (n) 1535.1±561.3 906.2±448.4 0.002

LA points (n) 1771.8±352.6 1797.7±804.9 0.907

RA mean voltage (mV) 1.3±0.4 1.8±0.5 0.01

LA mean voltage (mV) 1.7±0.4 2±0.6 0.132

RA area <0.5mV (%) 19.8±10.3 10.7±9.5 0.022

LA area <0.5mV (%) 7.5±6.2 6.9±12.9 0.059

PAC count during isoprenaline (n) 32.4±38.8 33.8±33.3 0.516
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59. Pace and ablate for poorly controlled AF – how does it affect heart 
failure metrics?

S Esmonde, C-N Soong, B Kerr, N McKeag, C McCann, N Cromie, E-W Chew
Belfast Trust, Northern Ireland

Background: Atrioventricular nodal ablation (AVNA) is indicated in drug-refractory atrial fibrillation 
(AF)[1], and has been shown to improve cardiac resynchronization therapy (CRT) efficacy in this 
cohort[2]. There is concern over the potentially detrimental effect of long-term right ventricular 
(RV) apical pacing on heart failure metrics[3], but there is no consensus as to which pacing 
approach should be undertaken initially, especially when left ventricular ejection fraction (LVEF) 
is normal[4–6]. This observational study aims to inform as to the effect of AVNA on heart failure 
metrics and CRT efficacy. 

Methods: Patients were identified retrospectively from records of patients undergoing AVNA for 
drug-refractory AF in a single centre over a 3-year period (January 2016 – December 2018). 
Baseline and post-procedure echocardiographic measurements of LVEF and NT-proBNP levels 
were obtained from electronic records. Those with a CRT device in-situ had pre- and post-AVNA 
biventricular pacing percentages recorded electronically, successful threshold defined as ≥95%. For 
initial analysis, patients were categorised as having impaired (<55%) or normal (≥55%) LVEF. Data 
represents mean ± SEM and were analysed using paired student t-test. 

Results: 106 patients (mean age 72.1 years, 55% female) underwent AVNA during this time 
period. 18/106 (17.0%) had a normal LVEF at baseline. CRT was performed in 46/106 (43.4%), 
and 94.1% of this group had an impaired LVEF pre-AVNA compared with 6.9% with a normal LVEF 
pre-AVNA. Post-AVNA, LVEF significantly increased in patients with already impaired LVEF (31.4 ± 
3.2% to 41.2 ± 3.8%, P <0.05) compared to those with normal LVEF (53.0 ± 9.3% to 60.0 ± 3.4%). 
NT-proBNP levels did not significantly change in either group. LVEF also significantly increased in 
patients post-AVNA who had a CRT device in-situ (30.1 ± 3.1% to 49.8 ± 6.5%, p<0.05) compared 
with those treated with RV pacing only (49.9 ± 6.9% to 49.8 ± 6.5%). In addition, NT-proBNP levels 
significantly decreased in patients who underwent CRT (3175 ± 431.9 pg/ml to 1482.1 ± 176.8 pg/
ml, p<0.05) compared to those treated with RV pacing only (4135.1 ± 911.6 pg/ml to 2722.5 ± 671.5 
pg/ml). The number of patients receiving successful biventricular pacing rose from 11/46 (23.9%) 
to 38/44 (86.4% (2 patients lost to follow-up)) post-AVNA.

Conclusion: AVNA was associated with a significant improvement in heart failure metrics in 
patients with an already impaired LVEF, and in those with a CRT device in-situ, we suggest this is 
through improved rate control and biventricular pacing percentage. A pace and ablate strategy was 
not associated with worsening in heart failure metrics in patients with a normal LVEF at baseline, 
suggesting up-front CRT in this group is not justifiable. Larger randomized controlled trials would 
be helpful to confirm these findings.

Abstract 59 Figures –See overleaf.
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Abstract 59 Figure 1: Effects of AVNA on LVEF (A) and NT-proBNP (B) depending on prior normal vs 
impaired LVEF. Patients underwent echocardiogram and blood monitoring pre- and post-AVNA. LVEF, 
and NT-proBNP measured. Patients were categorized as normal (≥55%) or impaired (<55%) based on 
initial LVEF measurement. *P<0.05 compared to pre-AVNA. Data represents mean ± SEM.
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Abstract 59 Figure 2: Effects of AVNA on LVEF (A) and NT-proBNP (B) depending on single/
dual pacing vs CRT. Patients underwent echocardiogram and blood monitoring pre- and post- 
treatment. LVEF and NT-proBNP measured. *P<0.05 compared to pre-treatment. Data represents 
mean ± SEM.
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60. The correlation between cardiac biomarkers and findings on 
transthoracic echocardiography in the intensive care unit. A single 
centre, retrospective study
1F O’ Riordan, 1M Carton, 1JJ Coughlan, 1M Donnolly, 2A Fahy, 2D Moore, 1B Loo, 1V Maher
1 Department of Cardiology, Tallaght University Hospital, Tallaght, Dublin, Ireland
2 Department of Intensive Care, Tallaght University Hospital, Tallaght, Dublin, Ireland

Background: Trans-thoracic echo (TTE) is a commonly performed non-invasive investigation 
for the cardiovascular assessment of critically ill patients in the Intensive Care Unit (ICU). Raised 
cardiac biomarkers are commonly cited as an indication for TTE, however the significance of these 
biomarker elevations in the critical care setting is unclear.

Aim: The aim of this study was to describe findings on TTE in an Irish ICU cohort and to determine 
if there was any correlation between these findings and serum N-terminal pro b-type natriuretic 
peptide (NT-proBNP) and high sensitivity troponin T (HsTnT) levels.

Methods: We identified all patients admitted to the ICU from January 2018 to February 2019 and 
a database was formed. We then determined how many of these patients received TTE. Based 
on TTE findings, patients were divided into two groups: ‘Normal TTE’ and ‘Abnormal TTE’. For the 
purpose of this study, minor abnormalities including concentric left ventricular hypertrophy, diastolic 
dysfunction and hyper-dynamic left ventricular function were included in the ‘Normal TTE’ group. 
The abnormal TTE group included reductions in LV function, regional wall motion abnormalities 
and significant valvular heat disease. Continuous variables were expressed as medians and 
interquartile range. The groups were compared using the z-test for continuous variables and fishers 
exact test for categorical variables, with a p value of < 0.05 considered significant. 

Results: There were 358 patients admitted to the ICU during the study period. The mean age was 
59.8±17 years and over half of the patients (55%) were male. One hundred and fifteen patients 
(32%) had a reported transthoracic echocardiogram on our system. Of these echocardiograms, 
55% were reported as completely normal and 22% had minor abnormalities. The remaining 23% 
showed significant abnormalities and were included in the ‘Abnormal TTE group’. The prevalence 
of a NT-proBNP result over 4 times the upper limit of normal (>4xULN) was not significantly 
different between groups (67% in Normal TTE group vs 71% in Abnormal TTE group, Fisher exact 
test statistic value: 0.7887, not significant at p < .05). However a HsTnT value >4xULN was more 
common in the Abnormal TTE group than the Normal TTE group (73% vs 46%, Fisher exact test 
statistic value is 0.0231, p < .05). Similarly, Median NT-proBNP did not differ significantly between 
the groups; (2254pg/mL; IQR: 11,758 in the normal group vs 6428pg/mL; IQR: 5,789 in the 
abnormal group, p=0.52218) but Median HsTnT level was significantly higher in the abnormal TTE 
than normal TTE group; (123ng/L; IQR: 656 vs 51ng/L; IQR: 163.5, p=0.0278). 

Conclusion: TTE is performed commonly in the ICU, with one-third of ICU admissions receiving 
a TTE in our study. However, over 75% of studies were reported as normal or showing only minor 
abnormalities. NT-proBNP was commonly significantly elevated in the intensive care setting 
and this did not correlate with the subsequent diagnostic yield of significant abnormalities 
on echocardiography. HsTnT levels were more commonly significantly raised in patients with 
abnormal TTE results and the role of troponin in this setting requires further evaluation.
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61. Temporal trends in the frequency of inducible myocardial ischaemia during 
single-photon emission computed tomography (SPECT): 2012–2017
1R Kerley, 2Z Sharif, 1P Kearney
1 Cork University Hospital Cork Ireland
2 Tallaght University Hospital, Tallaght, Dublin, Ireland

Background: Recent large-scale studies have observed a gradual decline in the prevalence of 
abnormal single-photon emission computed tomography (SPECT) myocardial perfusion imaging 
(MPI) studies. The declining frequency and severity of myocardial ischaemia may reflect a broader 
temporal change toward milder presentations of coronary artery disease (CAD). Our aim was to 
assess the frequency of test abnormality and inducible myocardial ischaemia over the past five 
years at our Tertiary Academic Centre.

Methods: Consecutive patients undergoing stress-rest MPI between 2012 and 2017 were identified 
in a retrospective observational analysis. We included both internal and external referrals for scans 
performed at Cork University Hospital. Patients were assessed for change in demographics, clinical 
symptoms, risk factors and frequency of abnormal and ischaemic SPECT-MPI.

Results: Annual utilisation of stress-rest MPI at our tertiary care centre increased by 26.7% from 
101 studies in 2012 to 128 in 2017. There was a progressive decline in the prevalence of abnormal 
stress-rest MPI studies from 34.7% in 2012 to 26.9% in 2017 although this did not reach statistical 
significance (p = 0.391). Similarly, the prevalence of ischaemic stress-rest MPI declined, from 22.8% 
to 18.0% (p = 0.408) with a non-significant increase in severe ischaemic detection (3.0% vs. 5.5%, p 
= 0.519). Conversely, there was a progressive increase in the prevalence of hypertension (43.6% vs. 
79.7%, p < 0.001) and dyslipidaemia (37.9% vs. 59.4%, p < 0.001) in patients undergoing stress-rest 
MPI imaging from 2012 to 2017. The prevalence of abnormal studies increased with the presence of 
hypertension (p < 0.05), dyslipidaemia (p < 0.001) and typical angina (p < 0.05). Referral of patients 
with typical angina did not differ significantly from 2012 to 2017. All studies in our centre were 
performed using pharmacological stress testing most commonly adenosine (96.6%).

Conclusion: Over the past five years, the frequency and severity of abnormal stress-rest MPI 
studies has progressively declined. Notably, the frequency of abnormal stress-rest MPI is now very 
low among patients without typical angina and known cardiac risk factors. These findings suggest 
the need for developing alternative strategies for evaluating patients who present with a low risk of 
manifesting inducible myocardial ischaemia during cardiac imaging procedures.

62. Tetranectin expression is associated with myocardial fibrosis and may 
be a useful serum biomarker for indicating early myocardial injury and 
predisposition to heart failure development
1K Edgar, 2N Glezeva, 3P Collier, 4M Ledwidge, 2J O’Reilly, 2I Tea, 2J Baugh, 3K McDonald, 4E O’ 
Connell, 1C Watson
1 Queens University Hospital, Belfast, Northern Ireland
2 University College Dublin, Dublin, Ireland
3 STOP-HF Unit St Vincent’s University Healthcare Group, Dublin, Ireland
4 St Vincent’s University Healthcare Group, Dublin, Ireland

Introduction: Heart failure (HF) is a major public health concern which requires improvements 
in effective diagnosis, management and treatment strategies. A previous proteomics biomarker 
discovery study identified Tetranectin, a protein involved in tissue remodelling and with 
associations with a number of cancers, as a potentially useful biomarker in heart disease. The aim 
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of this study was to validate tetranectin as a potential HF biomarker candidate and investigate 
association with myocardial fibrosis associated with heart failure.

Methods: For serum Tetranectin measurements samples from HF (n=40) and no-HF controls 
(n=60) were analysed by ELISA. Atrial tissue samples from cardiac surgery patients (n=32) 
were collected for analysis of gene expression levels by qPCR and histological investigation 
of myocardial fibrosis and tetranectin localisation. Myocardial tissue expression of tetranectin 
was also investigated in control and HF groups by western blotting. In-vitro investigations were 
performed using ventricular human cardiac fibroblast cells (vHCF) to investigate how changes in 
fibroblast tetranectin expression influences fibrotic/inflammatory processes. 

Results: Circulating tetranectin levels are significantly reduced in HF patients (P<0.0001), compared 
with controls, and are associated with HF more closely than B-type natriuretic peptide (p=0.011). 
Serum tetranectin negatively correlated with circulating fibrosis markers, whereas cardiac tissue 
tetranectin correlates positively with pro-fibrotic gene expression within the myocardium. Collagen 
1 (p=0.056) and 3 (p=0.036), MMP2 (p=0.055), MMP9 (p=0.005), and TIMP1 (p=0.019) were all 
significantly correlated to myocardial tetranectin level and significantly increased deposition of 
collagen was observed in cardiac tissue of patients with high tetranectin protein expression (p=0.011). 
Pro-fibrotic stimulation of vHCF cells in-vitro resulted in altered tetranectin expression. 

Conclusions: We identified tetranectin as a promising novel HF biomarker that may be useful for 
the diagnosis or disease monitoring of patients at risk for HF or those with established HF. The data 
shows for the first time that there is significant tetranectin expression within human myocardium 
and found correlations with the degree of tissue fibrosis in HF. Due to its role in extracellular matrix 
remodelling this study indicates that the association of tetranectin with pro-fibrotic factors in the 
myocardium may be a useful tool in investigating the pathogenesis of HF. Taken together these data 
show that tetranectin may be promising as a HF biomarker, however further research is required to 
elucidate the mechanism for its role in the pathophysiology of cardiac fibrosis and HF.

63. Characterization of the right ventricular substrate participating in post-
infarction ventricular tachycardia

K Walsh, RShah, S Khan, G Supple, F Garcia, D Frankel, D Lin, RKumareswaran, M Hyman, J Arkles, 
R Deo, E Zado, M Riley, R Schaller, S Nazarian, S Dixit, A Epstein, DJ Callans, FE Marchlinski, 
P Santangeli
Department of Cardiac Electrophysiology, Hospital of the University of Pennsylvania, Philadelphia, 
United States of America

Background: The right ventricle (RV) is uncommonly implicated in post-infarction ventricular 
tachycardia (PIVT). The prevalence and features of RV substrate participating in PIVT are undefined. 

Objectives: To characterize critical RV substrate (CRVS) involvement in PIVT. 

Methods: We retrospectively reviewed 1065 patients with PIVT undergoing catheter ablation at our 
center from 2000 to 2017. Cases with CRVS defined by conclusive demonstration of participation 
to PIVT with activation, entrainment and/or pace mapping during sinus rhythm were included. 

Results: RV mapping due to suspected participation in PIVT was performed in 58/1065 patients 
(5.4%), age 65±11 years, 91% males, LVEF 30±13%, all with LBBB morphology VT. CRVS was 
identified in 26 patients (2.4%, 11 anterior infarcts, 13 inferior infarcts) (Table 1) with: 1) critical 
components of the PIVT circuit defined with activation/entrainment mapping or VT termination with 
RV ablation (n=21), 2) presence of low-voltage abnormal electrograms with excellent pace-map for 
the targeted VT and non-inducibility following ablation (n=5). CRVS was most commonly located 
in the septum (77%) followed by the free wall (23%) (Figure 1). An additional 14 patients had no 
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demonstrated CRVS but underwent empirical RV septal ablation in the process of biventricular septal 
substrate modification. Non-inducibility of the targeted VT following CRVS ablation was achieved in 
28/34 patients (82%, 4 patients not tested), with non-inducibility of any VT in 18/34 (53%). 

Conclusion: The RV contains critical substrate elements of PIVT in at least 2.4% of cases, most 
commonly involving the RV septum.

Abstract 63 Figure 1: Termination without global ventricular capture at the RV apical septum, VT 
termination within 5 seconds of RF application at that site (Patient #6)

A C

B D5 seconds

Abstract 63 Table 1: Patient characteristics, infarct territory, VT morphology and mapping data. 
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1 71 M 54 Inferior CABG Entrainment/
Activation* RV basal septal LBLS, 

300 ms

2 72 M 10 Anterior PCI-LM & LCX 
& CABG

Entrainment/
Activation† Septal, RVOT LBLI, 330 

ms

3 64 M 20 Anterior, 
inferior CABG Entrainment/

Activation* RV Free wall LBLI, 300 
ms

4 87 M 20 Inferior, apical CABG Entrainment/
Activation* RV basal septal LBLS, 

500 ms

5 50 M 30 Anterior PCI-LAD Entrainment/
Activation

RV apical 
septum

LBLS, 
390 ms
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6 41 F 25 Anterior, apical CABG Entrainment/
Activation*

RV apical 
septum

LBLS, 
543 ms

7 29 M 25 Anterior, apical PCI-RCA Entrainment/
Activation

RV apical 
septum

LBLS, 
390 ms 

8 62 M 15 Anterior CABG Substrate/
Pacemapping RV mid septum LBLS, 

345 ms

9 51 M 40 Inferior, apical PCI-RCA Entrainment/
Activation*

RV apical 
septum

LBLS, 410 
ms

10 47 M 45 Inferior, septal PCI-RCA Entrainment/
Activation*

RV basal 
inferoseptum

LBLS, 
550 ms

11 70 M 35 Posterior, 
lateral CABG Entrainment/

Activation
RV inferior 

septum
LBLS, 370 

ms

12 66 M 20 Inferior, lateral PCI-LCx & 
CABG

Substrate/
Pacemapping RVOT free wall LBLI, 440 

ms

13 61 M 15 Anterior CABG Entrainment/
Activation* RVOT free wall LBLI, 435 

ms

14 68 M 30 Inferior PCI-RCA Substrate/
Pacemapping inferior RV LBLS, 314 

ms

15 53 M 45 Inferior PCI-RCA Entrainment/
Activation

basal 
inferoseptal RV

LBLS, 
300 ms

16 55 M 65 Inferior PCI-RCA & 
CABG

Entrainment/
Activation RVOT free wall LBLS, 

450 ms

17 86 M 20 Anterior Medical 
management

Entrainment/
Activation* RV septal apex LBLS, 

445 ms

18 70 M 33 Inferior Medical 
management

Entrainment/
Activation

RV basal, 
inferior septum

LBLS, 
500 ms

19 80 M 15 Inferior Medical 
management

Entrainment/
Activation

RV inferior, 
apical septum

LBLS, 
390 ms

20 60 M 30 Anterior, apical CABG Entrainment/
Activation*

RV apical 
septum

LBLS, 
543 ms

21 59 M 30 Anterior, apical CABG Entrainment/
Activation

RV apical 
septum

LBLS, 
520 ms

22 62 M 15 Inferior, lateral CABG Entrainment/
Activation*

RV 
inferoseptum

LBLS, 
700 ms

23 62 M 15 Inferior, lateral CABG Entrainment/
Activation*

RV 
inferoseptum 

basal

LBLS, 
560 ms

24 56 M 25 Anterior PCI LAD & 
RCA

Entrainment/
Activation*

Anterior RVOT, 
epicardial

LBRI, 450 
ms

 25 83 M 30  Inferior CABG Entrainment/
Activation†

RV septum, just 
inferior to His 

position

LBLS, 
460 ms

26 76 M 50 Anteroseptal PCI LAD & 
LCX

Substrate/
Pacemapping RV free wall LBLI, 320 

ms

* Termination with RV ablation; †Presence of critical RV substrate but no RV ablation.
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64. The prevalence of late anthracycline induced cardiotoxicity in survivors of 
childhood malignancy in Northern Ireland

C McCune, M McGowan, R Johnston, A McCarthy, C Watson, L Dixon
Belfast Trust, Belfast, Northern Ireland

Background: Cardiotoxicity is a recognised complication of anthracycline based chemotherapy. 
Although early toxicity is often reversible, late toxicity involves a cascade of injury that is 
significantly more difficult to treat. Subclinical myocardial cell injury is followed by asymptomatic 
and symptomatic heart failure and can potentially lead to an irreversible cardiomyopathy. Periodic 
screening for cardiotoxicity is fundamental to early initiation of treatment during the reversible 
phase of this process. There are however several barriers to screening programmes. Current 
epidemiologic knowledge is based on retrospective studies from the 1990s, whereas newer 
imaging and biomarker techniques have since been developed which allow identification of at-risk 
patients at a subclinical stage. Notably, global longitudinal strain (GLS) of >-19% was identified 
as an independent marker of future left ventricular systolic impairment. We reviewed data from 
73 survivors of childhood cancer who were treated with anthracycline based chemotherapy in 
Northern Ireland. 

Methods: Clinic letters, laboratory results and echocardiographic reports were collated from 73 
survivors of childhood cancer who were invited to cardiology clinics between November 2015 to 
April 2019. 

Results: 55 patients attended adult cardiology clinic for review. Patients were aged between 17 and 
38 years old. The mean age at therapy completion was 8.59 years (range 1-17, median 8.6 years). 
The average time from therapy completion to this latest clinic review was 12.8 years (range 1-31, 
median 12 years). 14 patients had concomitant chest radiotherapy. Only three patients received the 
cardioprotective agent dexrazoxane. Nt-proBNP levels were abnormal (>125pg/ml) in 11 patients, 
(mean 377pg/ml). 68 patients had echo imaging carried out. Left ventricular systolic function 
(Simpson’s Biplane) was impaired in 8 patients (5 mild, 2 moderate, 1 severe). Furthermore 7 
patients had a borderline function at 55%.GLS was impaired in 42/52 patients. 5/11 patients 
with elevated BNP had reduced GLS. 38 patients had received high-risk anthracycline doses of 
>250mg/m2. 6/38 of this high-risk group had a raised NT-proBNP. 11/38 had no GLS record. Of 
the remaining 27 high-risk patients who had GLS measured 20/27 had a reduced GLS value. 

Conclusion: Screening compliance was lower than anticipated for such a high-risk cohort with only 
75% of invited patients (55/73) attending for review. A significant number of patients had already 
reached the stage of systolic dysfunction 15/68. Furthermore subclinical dysfunction was highly 
prevalent with 42/52 patients displaying evidence of impaired global strain. This highlights the 
importance of encouraging patient compliance with screening in this population. Further research 
is required to establish if treatment with standard heart failure therapies can provide long-term 
benefit in this subclinical population.
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65. Elevated levels of Cathepsin S is associated with inflammation and 
pathological remodelling in heart failure with preserved ejection fraction 
1A Russell-Hallinan, 2N Glezeva, 2I McDonald, 3G Cooke, 4M Ledwidge, 4K McDonald, 1R Burden, 
1C Watson
1 Queens University, Belfast, Northern Ireland
2 University College Dublin, Dublin, Ireland, 
3 Technological University Dublin, Dublin, Ireland 
4 STOP-HF Unit, St Vincent’s University Healthcare Group, Dublin, Ireland

Background: Heart failure with preserved ejection fraction (HFpEF) is a complex clinical syndrome 
associated with significant morbidity and mortality. Microvascular inflammation, endothelial 
dysfunction and increased extracellular matrix (ECM) deposition have been proposed as major 
pathophysiological factors, where the systemic pro-inflammatory state arising from co-morbidities 
such as obesity, diabetes and hypertension is predictive for HFpEF. Lysosomal proteases, such as 
the cathepsin family, play an important role in degradation of cellular substrates and remodelling 
of the extracellular matrix (ECM). Cathepsin S (CatS) is thought to be a particularly potent cysteine 
protease cleaving elastin and generating bioactive elastin peptides. Recent reports have highlighted 
altered levels of CatS in conditions of cardiac stress, remodelling, and dysfunction, however, 
whether alterations of CatS are present in the clinical scenario of HFpEF remains to be determined.

Purpose: This study investigated whether levels of CatS are altered in HFpEF patients 
and if there is an association with CatS and pathophysiological cardiac processes such as 
inflammation and fibrosis. 

Methods: This work spanned three different cohorts. Cohort 1: Levels of CatS were examined in 
serum samples of n=199 non heart failure (non-HF) and n=70 HFpEF patients by ELISA. Cohort 
2: Gene expression of CatS and inflammatory markers were examined in monocytes isolated and 
purified from peripheral blood of n=30 non-HF and n=17 HFpEF patients. Cohort 3: Myocardial 
tissue and peripheral serum samples were procured from n=37 stable patients undergoing elective 
cardiac-bypass surgery. Samples were analysed for CatS levels and fibro-inflammatory markers 
relevant to cardiac fibrosis by qPCR, ELISA and radio-immuno assays. 

Results: HFpEF patients had significantly higher levels of serum CatS compared with non-HF 
controls. CatS gene expression in isolated peripheral monocytes significantly correlated with markers 
of both classical (CCR2) and alternative (CD163, CX3CR1 and matrix metalloproteinase 9) activation. 
Myocardial CatS gene expression was positively correlated with the hypoxia marker carbonic 
anhydrase IX, tumour necrosis factor alpha, procollagen C-proteinase, matrix metalloproteinase 1, and 
lysyl oxidase gene expression. Similarly, serum levels of CatS correlated with both pro-inflammatory 
(IL-6, IL-8, MCP-1 and TNFα) and pro-fibrotic (PICP, PIINP and TIMP-1) markers. 

Conclusion: Cathepsin S is significantly elevated in the sera of HFpEF patients and correlates with 
pathological processes including inflammation, hypoxia and ECM remodelling. Therapeutically 
targeting this cysetine protease may yield a novel strategy for the treatment of HFpEF.
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Constitution

1. The Society shall be called “The Irish Cardiac Society”. Its object shall be the advancement of 
knowledge of Disease of the Heart and Circulation.

2. These objects shall be pursued by meetings for communications and discussions, by lectures and 
by any other means.

3. The rules of the Society shall not be changed unless at the Annual General Meeting two-thirds of 
the Ordinary Members present vote in favour of the change. Notice of the suggested change must 
be sent to the Secretary, who shall notify all Ordinary Members of the proposal at least one month 
before the meeting.

4. There shall be a President of the Society. He shall be elected for two years. He will represent the 
Society at home and abroad and will preside over meetings of the Council but not necessarily at 
the Scientific Meeting of the Society for which a local Chairman may be elected.

MEMBERSHIP

5. The Society shall consist of the following membership categories: Ordinary, Extraordinary, 
Honorary, International and Affiliate. They shall be elected at the Annual General Meeting by 
an affirmative vote of two-thirds of the Ordinary Members present at the Meeting. The Annual 
subscription will be determined at the Annual General Meeting.

ORDINARY MEMBERS

6. Ordinary Members shall be Physicians or Surgeons on the Consultant Staff of a Hospital in Ireland 
or others whose primary interest is in the practice of Cardiology, Cardiovascular Surgery, or in 
research in these and allied subjects.

7. They shall be elected at the Annual General Meeting by an affirmative vote of two-thirds of the 
Ordinary Members present at the Meeting. Every Ordinary Member is required to pay the annual 
subscription to the Society. A member who fails to pay the annual subscription on two consecutive 
years will be deemed to have resigned from the Society.

8. New Members are proposed and seconded by current Members of the Society. 

EXTRAORDINARY MEMBERS

9. A Member will cease to be an Ordinary Member on retirement. He shall automatically thereafter 
become an Extraordinary Member unless he should elect to retire from the Society.

10. Extraordinary Members shall receive the notices, may attend the meetings of the Society, may take 
part in the proceedings and may propose candidates for ordinary membership. They shall have no 
vote in the conduct of private business otherwise.

HONORARY AND CORRESPONDING MEMBERS

11. Men or women of distinction in Medicine, at home or abroad, who have contributed to the 
advancement of Cardiology and / or have been very supportive of the society may be 
recommended by the Council for election as Honorary Members.

ELECTION OF MEMBERS

12. Ordinary and Extraordinary Members may propose candidates for Ordinary membership and 
other categories of membership. Such proposals accompanied by a statement of the candidates 
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professional status, public appointments and published works, shall be circulated to Members of 
Council by the Secretary before September 1st. The Council shall consider the names proposed and 
shall recommend the names of those thought most suitable. The list of names recommended shall 
be circulated to members by the Secretary at least one month before the Annual General Meeting.

13. The Society shall hold an Annual Meeting which will usually be held in conjunction with the Stokes’ 
Lecture and the Scientific Meeting. The Council may organise further meetings at its discretion.

14. The Chairman of each Meting shall be appointed by the Council.

15. An Extra-Ordinary/Special Meeting can be called when circumstances demand, by three Officers 
of the Council or one third of the Ordinary Members of the Society.

16. Visitors may, with the permission of the Chairman, be introduced by members. They may make 
contributions and take part in discussions, subject to the same rules as members.

17. Communication shall be spoken, not read, and all speakers shall conform to the time-table 
arranged by the Council.

18. No reporters shall be permitted to be present and no report of the meetings shall be published in 
journals or newspapers unless sent by the Council.

ASSOCIATE MEMBERSHIP

Associate Members (Affiliated) are members of Affiliated groups established by the Society who 
are not Ordinary Members.

Associate Members are medically qualified individuals or established scientists with a special 
interest in cardiovascular disease.

Associate Members shall receive all relevant notices and communications of the Society, either 
directly or as specified via their own Affiliated Group.

Associate Members shall not be entitled to attend or vote at the Annual General Meeting, are not 
entitled to be elected or to nominate Officers or Ordinary Members for a position on council. 

Associate Members shall pay a reduced subscription to be set on an annual basis by council.

INTERNATIONAL MEMBERSHIP

International members are those who fulfil the criteria for Ordinary Membership except that they 
are practicing abroad and do not wish to be considered for Ordinary Membership of the Society. 

International Members are proposed and seconded by two current Members of the Society.

International Members will receive all electronic communications of the Society and have full 
access to the resources available on the societies website.

International Members shall pay a reduced subscription to be set on an annual basis by council

ELECTION OF OFFICERS AND COUNCIL

19. Nominations of Ordinary Members for the post of president, Treasurer, Secretary, Assistant 
Secretary and for Members of the Council may be made by any Ordinary Member and sent in 
writing, with the consent of the nominee, to the Secretary before September 1st. In the normal 
course of events the Assistant Secretary will succeed the Secretary. The nominations shall be 
made at the Annual General Meeting and those names receiving the most votes shall be declared 
elected. In the event of a draw for any office, the Council shall decide the member to be elected.
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20. The business of the Society shall be conducted by a Council which shall arrange the programme 
of each meeting. The Council shall consist of a President, Secretary, Assistant Secretary, Treasurer 
and six ordinary Members. In addition the President-elect shall serve as a Council Member for the 
year before he takes Office and the immediate past-President shall be a Council Member for one 
year after he vacates Office. Each ordinary member of Council shall serve for a period of three 
years. The Council shall have power to co-opt additional members for a period of up to three years, 
if they think there is any special reason for it. Council shall have the power to appoint ex-offico 
members as deemed appropriate. 

21. The subscription for all categories of membership shall be fixed by the Council and shall become 
payable by the 1st day of January. Failure to pay the subscription due within two years shall be 
considered equivalent to resignation.

22. The account of the Society shall be submitted to the Society by the Council at each Annual 
General Meeting.

SECRETARIES AND TREASURER

23. Two Ordinary Members shall be elected in accordance with Rule 21 as Secretary and Treasurer 
respectively.

24. The Secretary, Assistant Secretary and Treasurer of the Society shall be appointed for a period 
of two years initially. A member can serve only two consecutive terms in each of these posts. 
To facilitate a smooth transition the post of Secretary should be generally filled by the outgoing 
Assistant Secretary.

25. The Secretary shall summon all meetings, circulate the programme to members at least one 
month before the meeting and be responsible in co-operation with the Chairman Elect for 
arranging the Annual General Meeting on behalf of the Council. The Secretary shall keep brief 
Minutes of the proceedings of the Society.

26. The Treasurer shall keep the accounts, collect subscriptions and be responsible for the expenditure 
of the Society.
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Presidents of the Irish Cardiac Society 

1949/50 P.T. O’Farrell

1951/52 L. Abrahamson

1953/54 L.K. Malley

1955/56 R.E. Steen

1957/58 J.A. Wallace

1959/60 B. Mayne

1961/62 O. Fitzgerald

1963/64 E. Fletcher

1965/66 R. Mulcahy

1967/68 R. Baker

1969/70 T. Counihan

1971/72 M. Abrahamson 

1973/74 R. Kernohan

1975/77 S. Blake

1978/79 C. Ward

1980/81 G. Gearty 

1982/83 D. McC Boyle

1984/85 J. Horgan

1986/87 M. Scott

1988/89 B. Maurer

1990/91 H. O’Kane

1992/93 M. Walsh

1994/95 N. Campbell

1996/97 W. Fennell

1998/99 C. Mullholland

2000/01 K. Daly

2002/03 MPS Varma

2004/05 P. Crean

2006/07 D. Higginson

2008/09 D. Sugrue

2010/11 C. Wilson

2012/13 D. Murray

2014/15 K. McDonald

2016/17 A. McNeill

2018/19 J. Crowley
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The 2019 meeting is funded with support from the following commercial bodies 
through the purchase of exhibition stand space:

• Abbott

• Actelion

• Akeca Therapeutics UK

• Alnylam Pharmaceuticals 

• A Menarini Pharmaceuticals Ireland Ltd

• Amgen Ireland Ltd

• Bayer Ltd

• Biotronik Ltd

• Boehringer Ingelheim and Lilly Diabetes Alliance

• Bon Secours Hospital Galway

• Boston Scientific

• Brennan & Co

• Change Healthcare

• Cordis A Cardinal Health Company 

• Daiichi Sankyo Ireland Ltd

• Edwards Lifesciences

• GE Healthcare

• Medtronic

• Merit Medical 

• Mundipharma Pharmaceuticals Ltd

• Novartis Ireland 

• Pharmacosmos

• Pfizer Healthcare Ireland / Bristol-Myers Squibb Pharmaceuticals uc

• Sanofi

• Servier Laboratories Ireland Ltd

• Takeda

• Terumo Interventional Systems

• Vifor Pharma



Thursday, 1 – Saturday, 3 October 2020

Radisson Blu Hotel 
Ditchley House, Castleview, Little Island, Co. Cork

SAVE THE DATE

71ST ANNUAL SCIENTIFIC 
MEETING & AGM
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Details of the inaugural 
Society Meeting as recorded 
in the official minute book on 

Wednesday, 3 November 1949.

Irish Cardiac Society is a member of the European Society of Cardiology, the World Heart Federation 
and the American College of Cardiology (Affiliate member)

Irish Cardiac Society 
17–19 Rathmines Road Lower 

Rathmines 
Dublin 6

T  +353 1 668 5001
E  bdalton@irishheart.ie

W  www.irishcardiacsociety.com
  @irishcardiacsoc


