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International Cancer Conference
Dear Colleagues,
It is a great pleasure to welcome you to our 12th International Cancer
Conference, hosted by Trinity College Dublin and St. James’s Hospital, now
formally partnering within the framework of the OECI-accredited Trinity St
James’s Cancer Institute (TSJCI). We are delighted that this important event
is being supported by a number of key sponsors as outlined throughout the
programme (http://www.cancerconference.ie/#programme). This series of
conferences builds on the original international cooperative cancer initiative
established through a tripartite agreement developed in 1999 by the
Departments of Health in Ireland and Northern Ireland and the United States
administration.
We are living in a very exciting era for cancer care, research, and education.
Recognising the major advances in areas such as cancer prevention,
molecular and precision oncology, cancer immunology, and survivorship, the
theme of this year’s conference is “Harnessing Fundamental, Translational
and Clinical Research for the Benefit of Cancer Patients”. This conference
provides a unique forum for exchange of ideas and knowledge -between
academics, clinicians, patients, and industry- relating research and clinical
therapeutic innovation to excellent patient care. We look forward to exciting
presentations from world-class international and local speakers, which we
anticipate will stimulate discussion and action aimed at improving outcome
for our cancer patients.
We are especially delighted that the Burkitt Lecture will be delivered by
Professor Eileen O’Reilly, who will be awarded a Burkitt Medal at the
conference dinner. Denis Burkitt, internationally renowned for his pioneering

cancer work including the discovery of Burkitt’s lymphoma, was a Trinity
graduate and we celebrate his legacy by honouring the achievements of
people who have made a substantial mark in the area of cancer.
We hope that you will both enjoy and learn from this conference and, indeed,
contribute to the essential discussions and developments which will bring
forward cancer care innovation and discovery in Ireland over the next decade,
for the benefit of all our patients.
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PROGRAMME

Trinity St. James’s Cancer Institute: 12 th International Cancer Conference 2022

Harnessing Fundamental, Translational and Clinical Research
for the Beneﬁt of Cancer Patients
Trinity Biomedical Sciences Institute 13-14th October 2022
DAY 1

13th October

8.30 – 9.00am

Registration plus Tea/Coﬀee

9.00 – 9.20am

Welcome address and Oﬃcial Opening

SESSION 1:

Cancer Screening and Prevention

Chairs:

John Reynolds and Cara Martin

9.20am

George Hanna – Imperial College London, ‘Role of microbiome in cancer diagnostics’

9.45am

Zsoﬁa Stadler – MSKCC, ‘Inherited Cancer Susceptibility: Novel Opportunities for
Precision, Interception and Prevention Oncology’

10.10am

Karen Cadoo – Trinity St James’s Cancer Institute, ‘The role of inherited genetics in
routine cancer care’

10.35am

Proﬀered paper 1: Noel Donlon - Trinity College Dublin ‘Strategies to boost immune
function in Oesophageal adenocarcinoma – hypofractionated radiotherapy may be
superior to current cross regimen chemo-radiation’

10.45am

Proﬀered paper 2: Paula Tierney – National Cancer Registry Ireland ‘Evaluating the
impact of the COVID-19 pandemic on cancer diagnoses: comparison of observed to
projected cancer registrations in Ireland, 2020’

10.55 – 11.25am

Coﬀee Break and Poster Viewing

SESSION 2:

Molecular and Precision Oncology 1

Chairs:

Joanne Lysaght and Fran Duane

11.25am

Suneil Jain - QUB, ‘Precision in localised prostate cancer radiotherapy – Biomarkers
and Stereotactic radiotherapy’.

11.50am

Icro Meattini – U Florence, ‘Breast cancer radiation therapy as paradigm of precision
oncology: past, present and near future’

12.15pm

Selina Chen-Kiang – Weill Medical College of Cornell University, ‘Overcoming therapy
resistance in cancer through sequential single cell RNA-seq’

12.40pm

Michelle Leech – Trinity St James’s Cancer Institute, ‘Towards precision radiation
oncology- does radiomics have a role?’

1.00 – 2.00pm

Lunch and Poster Viewing

SESSION 3:

Molecular and Precision Oncology 2

Chairs:

Elisabeth Vandenberghe and Adrian Bracken

2.00pm

Jude Fitzgibbon- AstraZeneca, ‘Targeting the Common Progenitor Cell to Cure
Lymphoma?’

2.25pm

Giovanni Ciriello – U. Lausanne, ‘Cancer evolution through chromatin plasticity’

2.50pm

Barbara Fingleton – Vanderbilt University, ‘An asthma target in cancer: rethinking roles
for IL4R’

3.15pm

Joanne Hackett - IQVIA, ‘How data is advancing precision oncology’

3.40pm

Proﬀered paper 3: Eimear Mylod –TSJCI, ‘Examining the applicability of CX3CR1
antagonism to promote NK cell migration towards tumour in obesity associated cancer’

3.50pm

Proﬀered paper 4: Mark Ward – TSJCI, ‘Liquid biopsy to isolate circulaing
tumour cells in metastatic breast cancer and high-grade serous ovarian cancer’

4.00 – 4.20pm

Coﬀee Break and Poster Viewing

4.30pm

Introduction to Burkitt Awardee by Maeve Lowery

4.40 - 5.40pm

Burkitt Lecture - Eileen O’Reilly MSKCC, ‘Pancreas Cancer: Biomarker Directed
Therapy an Emerging Reality’

7.00pm

Conference dinner/presentation of 2022 Burkitt Medal
Exam Hall, Trinity College Dublin Front Square
[additional to registration fee]

DAY 2

14th October

SESSION 4:

Public Symposium: Patient Care Post COVID-19

Chairs:

Jackie Bird and Rachel Morrogh

8.55am

Welcome: John Kennedy

9.00am

Mark Lawler - QUB, ‘Don't let Cancer become the Forgotten "C" in the Fight against
COVID’

9.15am

Seamus O’Reilly – CUH, ‘Cancer care after the end of the beginning’

9.30am

Bettina Ryll - Melanoma Patient Network Europe, ‘Necessity is the mother of invention.
What COVID can teach us for innovation in cancer?’

SESSION 5:

Living with and Beyond Cancer

Chairs:

Juliette Hussey and Sharon Slattery

9.50am

Kristin Campbell – U. British Columbia, ‘ Exercise for people living with cancer:
A nice to have? Or standard of care?’

10.15am

Pernilla Lagergren – Imperial College London, ‘There is no way back, only a way forward Survivorship after oesophageal cancer surgery’

10.50am

Catherine O’Brien – ANP Cancer Survivorship, TSJCI ‘Living your best life after cancer’

11.15am

Proﬀered paper 5: Michelle Hayes – TSJCI, ‘Prevalence, nature and trajectory of
dysphagia post oesophageal cancer surgery: a prospective longitudinal study’

11.25am

Proﬀered paper 6: Naomi Algeo – Children’s Health Ireland, ‘Contrasting the experience
of children and adolescents and young adults (AYAs) with cancer in Ireland’

11.25 – 11:55am

Coﬀee Break and Poster Viewing

SESSION 6:

Cancer Immunology and Immunotherapy

Chairs:

Grainne O’Kane and Clair Gardiner

11.55am

Eliane Piaggio – Institut Curie, ‘Immune landscape of rhabdoid tumors:
non genetic mechanisms of tumor immunogenicity’

12.20pm

Patrick Forde – Johns Hopkins, ‘Where T cells and surgery meet – immunologic, genomic,
and pathologic correlates of immune checkpoint blockade for early stage cancers’

12.45pm

Anthony Letai – Dana Farber - Cancer Institute, ‘Cytotoxic immune cells kill by
programmed cell death, not magic’

1.25pm

Proﬀered paper 7: Maria Davern – Dana-Farber Cancer Institute, ‘Targeting
immunotherapy and drug-tolerant persister tumour cells’

1.35pm

Proﬀered paper 8: Andrew Roe – RCSI, ‘Histone deacetylase 6 (HDAC6) alters the activity
of the metabolic enzyme fumarate hydratase (FH) in triple negative breast cancer cells’

1.45 - 2.30pm

Lunch and Poster Viewing / Judging

SESSION 7:

Comprehensive Cancer Centres of the Future

Chairs:

John Kennedy and Maeve Lowery

2.30pm

Richard Barakat – Northwell Health NY, ‘Future of Cancer Care’

3.00pm

Xose Fernandez – Institut Curie, ‘A Data Narrative in Oncology’.

3.30pm

Simon Oberst, OECI, ‘What will the Comprehensive Cancer Centres and
Infrastructures of the next decade look like?’

4.00pm

Panel Discussion with Sinead Brennan, Gerry Hanna, Risteard O’Laoide,
Averil Power and Pamela Kearns

4.30pm

Concluding session followed by Awards Ceremony
Lorraine O’Driscoll and Jacintha O’Sullivan

5.00 – 6.00pm

Cheese and Wine Reception

CHANGING LIVES
TOGETHER THROUGH EARLIER
DETECTION AND
SMARTER ANSWERS
The Oncotype DX Breast
Recurrence Score® test is
aimed at helping individual
breast cancer patients and
their clinicians uncover
underlying cancer biology
to guide treatment
decisions and help to
avoid over- and
undertreatment.1-7

www.exactsciences.com
www.oncotypeiq.com/en-ie

References: 1. Paik et al. J Clin Oncol. 2006. 2. Albain et al. Lancet Oncol. 2010. 3. Geyer et al. npj Breast Cancer. 2018. 4. Sparano et al. N Engl
J Med. 2018. 5. Hortobagyi et al. SABCS 2018. 6. Kalinsky et al. N Engl J Med. 2021. 7. Kalinksy et al. SABCS 2021. G2-07.
Oncotype DX Breast Recurrence Score and Oncotype IQ are trademarks or registered trademarks of Genomic Health, Inc. Exact Sciences is
a registered trademark of Exact Sciences Corporation. © 2022 Exact Sciences Corporation. All rights reserved. EXS13474_0322_EN_IE

SPEAKERS

Professor George Hanna
Professor George Hanna is head of the
Department of Surgery and Cancer at Imperial
College and Consultant Upper Gastro-intestinal
surgeon at Imperial College NHS Trust.
Professor Hanna leads NIHR programme for point of
care diagnostics in cancer and gastrointestinal diseases
(NIHR London IVD). The current interests of his laboratory
revolve around volatile organic compounds analysis for biomarker discovery and
understanding the molecular drivers of volatile compounds in an attempt to develop
non-invasive breath test to detect gastrointestinal cancers. His surgical research
aims to develop competency assessment tools for training and quality assurance of
surgical performance in randomised controlled trials.

Dr Zsofia Stadler
Dr. Stadler is Clinic Director of the Clinical Genetics
Service with a primary appointment in Clinical Genetics
and a secondary appointment in the Gastrointestinal
Medical Oncology Service at Memorial Sloan-Kettering
Cancer Center. She completed her medical training at
Cornell University followed by internal medicine residency
at Brigham and Women’s Hospital and medical oncology fellowship at Beth Israel
Deaconess Medical Center in Boston, where her research focused on clinical cancer
genetics and hereditary cancer syndromes.
Dr. Stadler joined MSKCC in 2008, where she is now an Associate Attending Physician
and is also appointed as an Associate Professor of Medicine at Weill Cornell Medical
College. Her clinical focus is on the diagnosis, treatment, and management of patients
and families with an inherited genetic predisposition to cancer. Her research interests
focus on the identification of new cancer susceptibility genes through the use of
genomic technologies and the development of novel approaches to cancer screening
and prevention in high-risk families. She serves as co-PI of MSK’s tumor-normal
IMPACT sequencing (12-245 PI: D. Solit) protocol overseeing the germline sequencing
aspects of the study. She has been the PI of numerous projects with funding from the
National Institute of Health, Damon Runyon Cancer Research Foundation, Cycle for
Survival, Marks Foundation, Starr Cancer Consortium, and the Romeo Milio Lynch
Syndrome Foundation. She is also Associate Director of the Precision Interception
and Prevention Program at MSKCC. She has published and lectured internationally on
cancer genetic syndromes and has served as Co-Chair of the Genetics and Genomics
Committee of the American Society of Clinical Oncology (ASCO).

Dr Karen Cadoo
Dr. Cadoo is a Medical Oncologist and Cancer
Geneticist at St. James’s Hospital (SJH) and Clinical
Associate Professor, Trinity College Dublin. She coleads the inherited cancer genetics programme at SJH
and the cancer prevention pillar of the Trinity St. James’s
CancerInstitute. She recently returned to Ireland from
Memorial Sloan Kettering Cancer Center (MSK) in New York where she had a joint
appointment in the Clinical Genetics and Gynecologic Medical Oncology Services
and was the lead of the Inherited Gynecologic Cancer Genetics Program.
Her research is centred on drug development, inherited genetics, the interplay
with somatic genetics, and the potential to target these therapeutically. She has
served as principal investigator for multiple therapeutic trials in ovarian cancer,
served as member of the NRG Oncology Ovarian Cancer Committee and is Clinical
Trials Ireland representative to ENGOT. She was awarded a place on an Advanced
Sequencing Technologies & Applications Program in Cold Spring Harbor Laboratory
and as a member of the Niehaus Center for Inherited Cancer Genetics at MSK, she
has explored the role of inherited mutations in gynecologic cancers and across
multiple cancer types.

Professor Suneil Jain
Professor Jain is a Full Professor at Queens University
Belfast and Consultant Clinical Oncologist at the Northern
Ireland Cancer Centre. His PhD was in the use of gold
nanoparticles as sensitisers for radiation therapy, his
international fellowship was carried out at Sunnybrook
Health Sciences Centre, University of Toronto. He is
an expert in advanced radiotherapy and systemic therapies for the treatment of
localised and advanced prostate cancer. Professor Jain leads multiple clinical trials
in Northern Ireland; his research interests include radiomic and genomic biomarkers
to improve risk stratification in prostate cancer, the utilisation of nanotechnology
to enhance the effects of radiation therapy, stereotactic radiotherapy and
brachytherapy in high-risk prostate cancer and drug-radiotherapy combination
studies in early metastatic disease.
He has been instrumental in introducing innovative healthcare to Northern Ireland
including: transperineal prostate biopsies, high dose rate brachytherapy, gold
fiducial makers, peri-rectal spacer gels and stereotactic radiotherapy for prostate

cancer and oligometastases. He is Chief Investigator of the SABRE study, a
global phase III RCT investigating the use of SpaceOAR Vue in patients treated
with stereotactic radiotherapy for prostate cancer. He is clinical lead for the PACE
NODES trial which compares prostate only SBRT to prostate and nodal SBRT in
high risk localised prostate cancer. This study will run at 25 UK and Irish cancer
sites.
He is Co-Director of the Belfast-Manchester Movember/PCUK Prostate Cancer
Centre of Excellence, a member of the NCRI Localised Prostate Cancer Clinical
Research Group, a member of the ASCO Genitourinary Guidelines Advisory
Group and past-Chair of the Irish Radiation Research Society.

Professor Icro Meattini
Associate Professor at the Department of Clinical and
Experimental Biomedical Sciences “M. Serio” of the
University of Florence (Florence, Italy), Icro Meattini
works as Clinical Oncologist since 2011 at the Radiation
Oncology Unit of the Oncology Department at the
Florence University Hospital, where is responsible for
the Outpatient Clinics Unit, Clinical Trials Unit, and leader of the Clinical Oncology
Group of the Breast Cancer Multidisciplinary Team. Active member of the European
Society for Radiation Oncology (ESTRO), the European Organisation for Research
and Treatment of Cancer (EORTC), and the Italian Association of Radiotherapy and
Clinical Oncology (AIRO).
He is actively involved in ESTRO and EORTC network, currently he is member of the
Steering Committee of the EORTC Breast Cancer Group (BCG) and of the Radiation
Oncology Scientific Council (ROSC), Chair of the Breast Cancer Group of AIRO and
Chair of the Clinical Oncology Breast Cancer Group (COBCG) cooperative network.
Authors of over 185 peer-reviewed international papers and PI/co-PI of several
phase 2-3 trials, his main fields of interest are breast cancer, multimodal treatments,
oligometastatic disease, health-related quality of life, cardiac prevention toxicity,
hypofractionation, partial breast irradiation, clinical trials research.

Dr Selina Chen-Kiang
Dr. Selina Chen-Kiang is affiliated to Department of
Pathology and Laboratory medicine, Weill Cornell
Medical College, where she is currently working
as Professor. Dr. Selina Chen-Kiang has authored
and co-authored several national and international
publications and also working as a reviewer for
reputed professional journals. Dr. Selina Chen-Kiang is having an active
association with different societies and academies around the world. Dr. Selina
Chen-Kiang made his mark in the scientific community with the contributions and
widely recognition from honourable subject experts around the world. Dr. Selina
Chen-Kiang has received several awards for the contributions to the scientific
community. Dr. Selina Chen-Kiang major research interest involves Microbiology
and Immunology.

Dr Michelle Leech
Dr. Michelle Leech is a Radiation Therapist and
Associate Professor, Radiation Therapy in the School
of Medicine, Trinity College Dublin Ireland. She is the
Course Director of the BShelc. Radiation Therapy at
and teaches at both undergraduate and postgraduate
levels, and is the recipient of four awards for her
teaching methods. Michelle is chair of blended learning at ESTRO and is a faculty
member for 3 courses within the ESTRO School. She is past chair of the ESTRO
Radiation Therapist Committee, is a member of both Scientific and Education
Councils and is Editor-in chief of the ESTRO journal Technical Innovations and
Patient Support in Radiation Oncology (tipsRO).
Michelle’s research is focused on improving radiation therapy outcomes for
patients. She achieves this first through her work as Trinity's lead collaborator on
radiation medicine with the International Atomic Energy Agency, leading research
projects on raising the standard of radiation therapy practice globally. Second,
through the enhancement of radiation therapy-directed care, leading projects in
radiomics as well as shared decision making in radiation therapy, funded by the
Irish Cancer Society and the Irish Research Council.
Michelle is an advocate for radiation therapy as a cancer treatment modality. She
was the lead on Trinity's Massive Open Online Course on radiation therapy for pa-

tients and carers funded by the EU through EIT Health. In 2020, she was the recipient
of the European Society of Radiotherapy and Oncology Emmanuel van der Schueren
award in recognition of ‘excellent scientific work, enormous contribution within ESTRO
to the field of education and promotion of radiation oncology as a discipline’.

Dr Jude Fitzgibbon
Jude Fitzgibbon, PhD has recently taken up a new
appointment as Vice President of Haematology Discovery
and Target Biology with Astra Zeneca from Sept 2022.
Previously, he was Professor of Personalized Cancer
Medicine at the Barts Cancer Institute, Queen Mary
University of London where he, retains an honorary
appointment, and led the Centre for Cancer Genomics and Computational Biology.
He has a h factor of 50, his research is focused on the genetic and epigenetic
changes responsible for the development and progression of leukaemia and
lymphomas and the evaluation of therapeutic strategies to reverse these changes.
His team has uncovered a highly complex pattern of lymphoma evolution,
consistent with the existence of a common progenitor B cell from which each
new episode of disease is thought to arise and has an internationally recognised
programme on familial forms of myeloid leukaemia. He received his Bachelor of
Arts in Genetics from Trinity College Dublin in 1989 before going on to receive his
Doctor of Philosophy at University College London in 1993. He held numerous
leadership roles including the Chair of the UK’s National Cancer Research
Institute Lymphoma Science Subgroup, the Chair of the Danish Cancer Grants
Committee, was a member of the Blood Cancer UK Grant Committee, member of
the Associazione Italiana per la Ricerca sul Cancro (AIRC) international fellowship
committee, was an Associate Editor for the British Journal of Haematology and
is currently a Male Change Champion, for the international alliance, Woman in
Lymphoma and has received a Special Commendation in the Cancer Research-UK
Flame of Hope Awards for public engagement
https://www.bartscancer.london/staff/professor-jude-fitzgibbon/

Dr Giovanni Cirello
Giovanni Ciriello obtained his Ph.D. in Electrical and
Computer Engineering in 2009 from the University of
Padova, Italy, and was a visiting scholar during this period
at the Georgia Institute of Technology (GeorgiaTech) in
Atlanta, US. Here, Giovanni worked in the bioinformatics
group headed by Concettina Guerra on algorithmic
approaches to characterize RNA 3D structural elements and biological networks.In
2010, he joined the computational biology group of Chris Sander at Memorial Sloan
Kettering Cancer Center (MSKCC) in New York.
During his post-doctoral studies, Giovanni investigated complex dependencies
between genetic alterations in cancer and how these could be used to define tissueindependent tumor classes. His work revealed that functionally related alterations
rarely co-occur in the same tumor and that these mutually exclusive patterns could
be used to discover functional redundancies and synthetic lethal interactions. On
the other hand, signatures of concurring alterations highlighted unexpected anticorrelation between the accumulation of mutations and copy number changes within
genomically unstable tumors. Importantly, oncogenic signatures inform the design of
targeted therapeutic strategies. Giovanni is a member of the TCGA research network
where he contributed to numerous large-scale cancer genomics projects, with a
particular focus on Breast Cancer. Since April 2015, Giovanni has been appointed
as Tenure-track Assistant Professor within the Department of Computational Biology
(DCB) of the University of Lausanne (UNIL) where he heads the Computational Biology
and Cancer Genomics group.

Dr Barbara Fingleton
Barbara Fingleton Ph.D. is a tenured Associate Professor
in the Departments of Pharmacology and Surgery in the
School of Medicine in Vanderbilt University, Nashville,
Tennessee, USA. She has been running an independent
research lab for the past 10 years and has trained multiple
PhD students and post-docs. Dr. Fingleton earned her
Ph.D. in Dublin, Ireland before moving to Nashville for postdoctoral training and her subsequent faculty position. Dr. Fingleton’s research program is
centered around finding targets to thwart metastatic disease in solid tumors.
She has served on the editorial boards for the AACR journals Cancer Research and
Clinical Cancer Research, serves on study sections for NIH and DOD and is currently the
Secretary of the Board of the Metastasis Research Society.

Dr Joanne M. Hackett
Dr. Hackett is the Head of Genomic and Precision
Medicine at IQVIA and previously was the Chief
Commercial Officer at Genomics England. She is
a clinical academic, entrepreneur, investor, and a
strategic, creative visionair with global experience
spanning successful start-ups to Fortune 500
companies. Aside from her curious passion for life and
positivity, Joanne is known for building innovation, driving personalised medicine
and leading through fast paced, complex changing ecosystems and integrations.
Joanne’s goal is to contribute to bringing the world novel, cost effective and
simple health care solutions, and she is particularly keen on building the case
for prevention, open science and citizen genomics. She has extensive global
experience across academic, business and clinical institutions, and enjoys
sharing her experiences with the Boards she sits on as well as companies she
provides strategic advice to.
Joanne has been publicly recognised for her relentless pursuit of revolutionising
healthcare and has been named one of the top six Influential Leaders in Healthcare
by CIO Look, the Accenture Life Science Leader of the year, Freshfields Top
100 Most Influential Women, One HealthTech Top 70 Women in the NHS,
Pharmaceutical Market Europe’s 30 women leaders in UK healthcare and BioBeat
Top 50 Women in Biotech Award. Joanne believes in human courage and
perseverance against the odds, and demonstrates that positive change, whether
in a company or in one’s personal life, can be carved out from even the greatest of
trials. As a believer of ‘health = wealth’, Joanne is an internationally known yoga
instructor.

Connecting health data
to improve oncology outcomes.
White Paper

Supporting patient access to clinical trials.

As one of DATA-CAN’s founding partners, IQVIA is supporting more patients to
access cancer clinical trials through the development of trial matching software
and the Cancer Data Network (CDN).
The CDN harnesses data and technology to
enable healthcare organisations that treat
cancer to improve the quality of their care
and the outcomes for patients. In addition to
matching patients to suitable clinical trials,
the network enables near real-time cancer
analytics based on data refreshed every
24 hours and national benchmarking.
The combined forces of the Cancer Data
Network and trial matching software ensure
that irrespective of hospital geography or
size, all patients have enhanced access to
clinical trials.
IQVIA Connected Intelligence™ delivers
powerful insights with speed and agility
— enabling customers to accelerate the
clinical development and commercialization of
innovative medical treatments that improve
healthcare outcomes for patients.
With approximately 79,000 employees, we
conduct operations in more than 100 countries.

CONTACT US
For more information about the Cancer Data Network,
contact: ASKIQVIA@IQVIA.com
www.iqvia.com/cdn
LinkedIn: IQVIA UK and Ireland
© 2022. All rights reserved. IQVIA® is a registered trademark of IQVIA Inc. in the United States, the European Union, and various other countries.

BURKITT LECTURE

Professor Eileen O’Reilly
Dr. Eileen M. O’Reilly holds the Winthrop Rockefeller
Endowed Chair in Medical Oncology at Memorial Sloan
Kettering (MSK). She serves as the Section Head for
Hepatopancreaticobiliary/ Neuroendocrine Cancers,
Gastrointestinal Oncology Service, Co-Director for
Medical Initiatives at the David M. Rubenstein Center
for Pancreatic Cancer and is an Attending Physician
and Member at MSK and Professor of Medicine at Weill Cornell Medical College.
Dr. O’Reilly received her medical degree at Trinity College (Dublin University) in
Ireland. She completed her residency training in Ireland and Fellowship training at
MSK. Dr. O’Reilly has pancreatic and hepatobiliary malignancies as the major focus
of her research and clinical activities. She is a clinical scientist whose research focus
involves integration of molecular and genetic-based therapies for pancreas cancer
along with development of adjuvant and neoadjuvant therapies and identification
of biomarkers for therapy selection. Dr. O’Reilly teaches and mentors junior faculty,
oncology fellows, residents and medical/other students and has numerous teaching
and other awards. Dr. O’Reilly is the Principal Investigator of multiple phase I, II, III
trials in pancreas cancer and has authored/co-authored > 330 articles, editorials,
and book chapters. She serves as an Associate Editor for the Journal of Clinical
Oncology and Senior Editor for several other journals and has served on multiple
grant review panels including, for the American Society of Clinical Oncology (ASCO),
American Association of Cancer Research (AACR), NIH and various international
entities.
Dr. O’Reilly’s other responsibilities include: Chair of the Institutional Review & Privacy
Board (IRB) and Chair of the Continuing Medical Education (CME) committee at
MSK. Nationally Dr. O’Reilly is Co-Chair of the NCI Alliance Co-Operative Group
Gastrointestinal Cancers Committee and serves on the NCI Gastrointestinal Cancers
Steering Committee (GISC), Medical and Scientific Advisory Board of Pancreatic
Cancer Action Network, ASCO Guidelines Committee and the Board of the National
Pancreas Foundation.

Professor Mark Lawlor
Prof Mark Lawler (Associate Pro-Vice-Chancellor,
Professor of Digital Health, and Chair in Translational
Cancer Genomics, Queen’s University Belfast) is an
internationally renowned scientist whose work has been
recognised by numerous national/international awards.
He is Scientific Director of DATA-CAN, the UK’s National
Health Data Research Hub for Cancer and Chair of
the International Cancer Benchmarking Partnership, an international collaborative
employing data-driven approaches to improve outcomes for cancer patients. He is
passionate about the use of data to provide the intelligence that underpins better
care for our patients.
Mark has a strong commitment to patient-centred research and care and to
addressing cancer inequalities. He was architect of the European Cancer Patient’s
Bill of Rights, launched in the European Parliament on World Cancer Day 2014. The
Bill of Rights received The 2018 European Health Award, a prestigious award for
partnerships that yield real health impact in Europe. Mark’s work on addressing
inequalities formed the centrepiece in the development by the European Cancer
Organisation (E.C.O) of the European Code of Cancer Practice, co-created by
patients and health professionals, and launched (virtually) with EU Health and Food
Safety Commissioner Stella Kyriakides in Brussels. Mark is a member of the Board of
E.C.O and a member of the Scientific Advisory Committee of the European Cancer
Patient Coalition.
Mark’s work on Covid-19 and its impact on cancer services and cancer patients has
received international acclaim. He co-chairs E.C.O’s Special Focussed Network on
Covid-19 and cancer, which launched its 7-Point plan to Build Back Smarter from
Covid. He presented data on Covid’s impact on cancer in Europe to the Europe
Beating Cancer Committee in the European Parliament and launched E.C.O’s pan
European Time To Act Campaign to ensure that Covid-19 does not stop us from
tackling cancer. This work received the prestigious Royal College of Physicians
Excellence in Patient Care Award.
In 2021, Mark received the Irish Association for Cancer Research’s Outstanding
Contribution to cancer research award, for his pioneering work on cancer research
and cancer care on the island of Ireland. In 2022, he was elected to Fellowship of the
European Academy of Cancer Sciences.

Professor Seamus O’Reilly
Prof O’Reilly graduated from the National University of
Ireland (Galway) (BSc 1985, MB BCh BAO 1988, MD 1997)
and completed basic specialist training in Trinity College
Dublin (MRCPI 1991) and higher specialist training in
Medical Oncology at the Johns Hopkins Hospital and
completed a PhD in Clinical Investigation at Johns
Hopkins University where he was Assistant Professor of
Medicine focusing on Phase I Drug Development. He was a Principal Investigator in
the Gynecologic Oncology Group and on return to Ireland established Cancer Clinical
Trials units in Waterford and Cork allowing patient participation in pivotal breast cancer
trials such as RespondX, PALLAS, SOLE, and HERA. He is currently Consultant
Medical Oncologist at Cork University Hospital and Associate Professor of Medicine
at University College Cork. In 2020 was appointed Vice Clinical Lead of Cancer Trials
Ireland and elected to the Executive Board of the Breast International Group in 2021.
He is a member of the National Research Ethics Committee, the Advisory Council of
the National Cancer Registry and the Early Drugs Taskforce of the Breast International
Group.
From 2013-2021 he was National Specialty Director in Medical Oncology at the Royal
College of Physicians in Ireland and has co-developed an online multidisciplinary
course in Cancer Medicine for General Practice with University College Cork. In 2021
he organised the first National Cancer Retreat and has instigated a National Green
Cancer Clinical Trials Initiative with Cancer Trials Ireland. He is founding editor of the
journal Cancer Professional. In the community, he is a founding trustee of Cork ARC
Cancer Support House, a cofounder of the South Eastern Cancer Foundation, and
has led and developed nurse education and financial hardship patient funds at CUH
Charity, and the CUH-India appeal for Unicef in response to the COVID-19 pandemic.
In society, he has spoken at the European Parliament about the impact of the
pandemic on patients and healthcare workers.
He has over 100 peer reviewed publications related to cancer therapeutics. Ongoing
research projects at the present time include secondary prevention assessment in
breast cancer survivors, the impact of expanded access programs in Oncology,
cybersecurity and cancer care and the impact of litigation on breast cancer care in
Ireland.

Dr Bettina Ryll
Dr. Bettina Ryll is the current chair of the ESMO
Patient Advocates Working Group (PAWG). Dr. Ryll
holds a medical degree from the Free University of
Berlin, Germany and a PhD in Biomedical Sciences
from University College London, UK. After losing her
husband to melanoma, she founded the Melanoma
Patient Network Europe and developed a special
interest in patient-centric clinical research, in particular, innovative trial designs and
novel drug development concepts, such as MAPPS (medicines’ adaptive pathways
to patients), previously known as Adaptive Licensing. Lately, her focus has moved
to sustainable healthcare models ensuring access to innovative therapies for
cancer patients and incentives for sustainable innovation.		
Dr. Ryll is involved in numerous initiatives promoting evidence-based advocacy.
She is fascinated by the enormous potential and capacity of patient networks to
both educate and support patients as well as to capture data at the primary data
source – the patients themselves – and to generate evidence at a granular level
non-accessible to outsiders.		
Since 2015, Dr. Ryll has chaired the ESMO Patient Advocates Working Group, the
first time this position has been held by a non-oncologist. The PAWG is responsible
for the Patient Advocacy Track at the annual ESMO meeting, organises workshops
of interest to the wider advocacy and medical community and has an advisory
function for ESMO activities.
She has also been member of the ESMO Quality of Care Task Force since 2015.

Professor Kristin Campbell
Kristin Campbell, BSc, PT, PhD is a licensed physical
therapist and a Professor in theDepartment of
Physical Therapy at the University of British Columbia
in Vancouver, Canada. She also an Affiliated Scientist
in the Cancer Control Program at the BC Cancer
Research Institute.
Her research focus is on the role of exercise in cancer rehabilitation and survivorship
has been funded by the Canadian Cancer Society Research Institute, Michael
Smith Foundation for Health Research and Physiotherapy Foundation of Canada
and others. She is the co-lead of the 2019 exercise guidelines for cancer survivors

from the American College of Sports Medicine and in 2020 received a Distinguished
Achievement Award for Overall Excellence Mid-Career from the Faculty of Medicine
at UBC.
She is a member of the Oncology Division of the Canadian Physiotherapy
Association and a Fellow of the American College of Sports Medicine. She is
also an associate editor for Physical Therapy, the journal of the American Physical
Therapy Association, and the Translational Journal of the American College of Sports
Medicine (TJACSM).

Professor Pernilla Lagergren
Pernilla Lagergren is professor of Surgical Care
Sciences at Karolinska Institutet in Stockholm,
Sweden, and at Imperial College London, United
Kingdom. Professor Lagergren is a registered nurse
and holds a PhD in surgery. Professor Lagergren
leads a multidisciplinary research group at Karolinska
Institutet. At Imperial College London she is chairing the Healthcare Professional
Academic Group (HPAG). Her main research area is cancer survivorship in
patients with cancer of the upper gastrointestinal tract, with a focus on healthrelated quality of life and other patient-reported outcomes in patients who
undergo surgery for oesophageal cancer.
She is an elected member of the European Academy of Cancer Sciences (EACS)
where she is involved in the Academy’s work on cancer survivorship.

Catherine O’Brien
Catherine has been working in Cancer Care since
qualifying in Cork University Hospital in 1993. She
spent some time in University Hospital London and
St Vincent’s Hospital Dublin before coming to St
James’s Hospital in 2001. In 2002 she completed
a 3 month clinical trials module in the National
Cancer Institute in Washington DC. Following completion of her Masters in
Clinical Practice (UCD) in 2010, Catherine had a secondment to Memorial Sloane
Kettering in New York which evoked her keen interest in cancer survivorship. She
completed her Advanced Practice Certificate (UCD) in 2017 and took up position
as an Advanced Nurse Practitioner(ANP) in Cancer Survivorship in St James’s
Hospital in the same year. The role involves providing a nurse-led service to
patients with Lymphoma, Breast and Testicular cancers following the completion
of their treatment in dedicated cancer survivorship clinics. Catherine has a keen
interest in nursing research and has led on a number of local and International
studies.

Dr Elaine Piaggio
Dr. E. Piaggio obtained the diploma of clinical
biologist and the PhD in Immunology at the National
University of Rosario, Argentine. She did her postdoctoral studies in France and actually is research
director of INSERM. She directs the “Translational
Immunotherapy team” at Institut Curie, in Paris.
Her team is part of the first French Center for Cancer Immunotherapy. Her main
contributions have been in the field of regulatory T-cell based immunotherapy of
infectious diseases (Chagas’ disease), autoimmunity (type 1 diabetes and multiple
sclerosis/EAE), alloreactivity (GVHD and transplantation) and more recently, cancer.
Her team is interested in the development of novel immunotherapies, translatable to
patients. She is co-founder of Egle-Therapeutics, a biotech developing Treg-based
immunotherapies.

Dr Patrick Forde
Dr. Forde is co-director of the division of upper aero
- digestive malignancies and director of the thoracic oncology research program at the Johns Hopkins Bloomberg-Kimmel Institute for Cancer Immunotherapy. He has
led the development of immune checkpoint blockade
for resectable cancers culminating in the recent FDA approval of neoadjuvant immuno-chemotherapy for stage
1-3 lung cancer, this approval was based on his 2018 and 2022 publications in the
New England Journal of Medicine. He leads several international phase 1-3 clinical
trials including the phase 3 DREAM3R trial of immuno-chemotherapy for mesothelioma - this study builds on his 2021 publication in Nature Medicine reporting the longest
survival to date for patients with unresectable mesothelioma. Dr. Forde is principal
investigator for the Johns Hopkins Immunobiology Biorepository and has published
widely on molecular and immunologic correlates of response and resistance to immunotherapy for cancer including key co-authored publications in Nature, Nature Cancer
and Cancer Discovery among >100 peer-reviewed manuscript.

Professor Anthony Letai
Anthony Letai graduated from Princeton University with
and A.B. in Physics, then received his MD and PhD at
the University of Chicago, completing clinical training
in Hematology and Oncology at Dana-Farber Cancer
Institute. After a post-doctoral fellowship with Stanley
Korsmeyer, since 2004 Dr. Letai has run a laboratory at
Harvard Medical School and Dana-Farber Cancer Institute to study how apoptosis
can be evaded by cancer cells. Key to these studies is a novel assay - BH3 profiling.
He has led efforts to translate BCL-2, BCL-XL, and MCL-1 antagonists into the
clinic. These include venetoclax, a BCL-2 antagonist approved by the FDA for CLL
and AML and now being tested across nearly all blood cancers, in combination with
other drugs and with immune-oncology agents. The laboratory is also testing whether
BH3 profiling can be used as a broad predictive biomarker to assign clinical cancer
therapy.
In an attempt to unite others across the world who also pursue ex-vivo functional
testing, in 2018, he founded the Society of Functional Precision Medicine, and serves
as its President. He is a recipient of the European Cell Death Organization Career
Award, the Smith Family Prize for Outstanding Scientific Contributions and the
National Cancer Institute Outstanding Investigator Award.

Dr Richard R. Barakat
Richard R. Barakat (MD, MBA). Physician-in-Chief and
Director, Cancer Services and Research, Northwell
Health Cancer Institute; Edward and Carole Miller
Distinguished Chair in Cancer SVP, Cancer Services,
Northwell Health.
Richard Barakat is an internationally recognized surgeon and clinical investigator
who was Chief of the Gynecology Service at Memorial Sloan Kettering from
2001 to 2013 and held the Ronald O. Perelman Chair in Gynecologic Surgery.
Dr. Barakat was the lead investigator on several influential clinical trials at MSK,
including a study to compare the benefits of laparoscopic versus standard surgery
for patients with endometrial cancer and was the lead investigator on an NIH
funded national study evaluating symptomatic lower-extremity lymphedema in
women undergoing lymphadenectomy for cervical, uterine and vulvar cancer.
Dr. Barakat is author or co-author of more than 340 peer-reviewed articles and
numerous textbook chapters and was the lead editor of Principles and Practice of
Gynecologic Oncology, one of the leading texts in the field.
In addition he served as a member and examiner for the American Board of
Obstetrics and Gynecology and for five years served as a director of the Division of
Gynecologic Oncology. He was President of the Society of Gynecologic Oncology
from 2013 to 2014 and past President of the International Gynecologic Cancer
Society (2014-2016). From 2013 -2017, he served as Director of the MSK regional
care network and Cancer Alliance.
In 2018 Dr. Barakat joined Northwell Health to lead all cancer services and research
and serve as professor of Obstetrics and Gynecology at the Donald and Barbara
Zucker School of Medicine at Hofstra/Northwell.

Dr Xosé M. Fernández
Dr Xosé M Fernández trained in molecular biology and
bioinformatics.
A computational biologist with extensive experience
in clinical research and practical innovations ranging from
clinical trials to cancer research. He joined Institut Curie
as Chief Data Officer in 2017 in this his role, he provides scientific, programmatic,
and administrative leadership for a portfolio in data science to support the

institutional mission of transforming the understanding and treatment of cancer. Dr
Fernandez’s team is working with a wide range of partners from inside and outside
the healthcare sector to bring the most advanced forms of big data and analytics
to Institut Curie, enhancing areas such as clinical trials; improving the use of
data, analytics, and digital engagement; and making internal processes more efficient.

Simon Oberst
Simon Oberst is Director of Quality and Accreditation,
Organisation of European Cancer Institutes (OECI). He
was until recently Director of Clinical Development,
Cancer Research UK Cambridge Centre; and
concurrently Chair of the Accreditation and Designation
Board of the OECI.
Simon is a Fellow of the Institute of Chartered Accountants of England and Wales,
and a specialist in quality systems and organisational development in cancer. After
graduating from Trinity College, Cambridge, he worked in the London and Newcastle
with KPMG and PricewaterhouseCoopers. After spells in industry and charities, he
moved to being Director of Improving Cancer Services with the UK’s leading cancer
patient charity, Macmillan Cancer Support.
As Director of Clinical Development for the Cancer Research UK Cambridge
Centre for 10 years, Simon Oberst was working with University of Cambridge and
Cambridge University Hospital leaders on plans to deliver a state of the art 25,000
M2 Cancer Research Hospital on the Cambridge Biomedical Campus. The vision is
to integrate teams of clinicians, biologists, mathematicians, physicists, chemists and
engineers to develop innovative care pathways that diagnose cancer early and treat
patients personally and precisely.
As chair of the Accreditation Board of OECI since 2015 he has overseen the
accreditation of 50 of the leading Cancer Centres in Europe, as well as establishing
consensus quality standards for cancer centres, and networks. He has been a key
author on subjects such as: bridging research and clinical care – the comprehensive
cancer centre. As Director of Quality and Accreditation for OECI, Simon will direct
the quality and accreditation programmes as these grow within and outside Europe,
and enable OECI’s involvement with some of the EU Actions in cancer arising from
Europe’s Beating Cancer Plan and Horizon Europe.

PANELLISTS

Professor Sinead Brennan
Professor Sinead Brennan is a Consultant Radiation
Oncologist at St. Luke's Radiation Oncology Network
and St. James Hospital since 2010 and Clinical Associate
Professor at Trinity College Dublin.
Prof. Brennan completed Clinical Research Fellowships
at Peter MacCallum Cancer Centre in Melbourne in
2008 and the Royal Marsden Hospital in London in 2009. She brings a wealth of
experience to the panel, as Director of Research at SLRON and clinical lead of the
Irish Research Radiation Oncology Group (a HRB funded clinical trials group).
Among many positions, she serves as the Irish Representative of the International
HNCIG (Head Neck Cancer Intergroup) which is comprised of international and
national cooperative research groups performing clinical trials and meta-analyses
in head neck cancer. Founding member of the Irish Head Neck Society. In addition
she is Director of the Board of the Irish Cancer Society since 2016. Director of the
board of the Friends of St Lukes since 2021.

Professor Gerry Hanna
Prof Gerry Hanna, Queen’s University, Belfast and
previously Director of Radiation Oncology at the
Peter MacCallum Cancer Centre, Melbourne and
holds an honorary appointment with the University of
Melbourne (to Oct 2021).
Dr Hanna completed his undergraduate training at Queen’s University Belfast and
his post graduate training at the Cancer Centre, Belfast City Hospital. Following
his PhD fellowship, Dr Hanna was awarded the Royal College of Radiologists’
Keith Durrant Memorial Travelling Fellowship to undertake a fellowship at the Vrije
University Medical Centre in Amsterdam. Prior to taking up his current post, Dr
Hanna was a Clinical Senior Lecturer and Consultant in Radiation Oncology at
Queen’s University Belfast.
His Research interests include the use of PET/CT in radiotherapy planning for lung
cancer, mechanisms of radiotherapy resistance, stereotactic ablative radiotherapy
and systemic therapy and immunotherapy combinations with radiotherapy. He is
the chief investigator of the International Atomic Energy Agency’s “PERTAIN” study.

Professor Risteard O’Laoide
Professor Risteard O Laoide commenced as Director of
the National Cancer Control Programme in August 2020.
He is a consultant radiologist at St. Vincent’s University
Hospital.
Formerly Risteard was Group Clinical Director at Ireland
East Hospital Group (IEHG) and Clinical Director of the IEHG Cancer Directorate.
He is Dean Emeritus of the Faculty of Radiologists, Royal College of Surgeons in
Ireland.

Averil Power
Averil Power is the CEO of the Irish Cancer Society,
Ireland’s largest cancer charity. The Irish Cancer
Society is a community of patients, survivors,
volunteers, supporters, health and social care
professionals and researchers, working for a future
where no one dies from cancer. The Society directly
provides information, services and supports to people affected by cancer; funds
life-saving and life-changing research; and drives improvements in public services
through advocacy and campaigning.
As CEO, Averil led the development of the Society’s new five-year strategy,
launched in 2020. It sets out an ambitious vision that by 2025, three out of four
Irish cancer patients will survive their diagnosis, and everyone affected by the
disease will have access to world class treatment, care and support. To achieve
this vision and drive forward the strategy, Averil is leading transformational change
within the Society and the wider cancer environment.
Averil has almost 20 years’ experience of policy-making, strategic leadership and
campaigning as a charity leader, Senator and Government advisor. She has a
degree in Business, including not-for-profit management, from Trinity College and
is a qualified barrister.

Professor Pamela Kearns
Pam Kearns is Professor of Clinical Paediatric Oncology
at the University of Birmingham and an Honorary
Consultant Paediatric Oncologist at Birmingham Women
and Children’s Hospital. She is Director of the University
of Birmingham’s Institute of Cancer and Genomic
Sciences and Director of the Cancer Research UK
Clinical Trials Unit (CRCTU). As Director of CRCTU, she leads the research strategy
for one of UK's largest cancer trials unit, delivering a trials portfolio of over 100
multi-centre and international cancer trials for a wide-range of cancers, occurring
in all children, young people and adults, notably leading the National Children’s
Cancer Trials Team responsible the vast majority of UK’s clinical trial portfolio for
children and young people with cancer. Her research is focussed on research in
childhood acute leukaemias and lymphomas and drug development and innovation
in the design and delivery of clinical trials for childhood cancers.
She was elected President of the European Society of Paediatric Oncology (SIOP
Europe) in 2019, having been a Board member since 2013. She has several
European roles including Executive Board Member of the academic consortium
‘Innovative Therapeutics in Childhood Cancer’ (ITCC), Chair of ITCC’s European
Sponsor Institutions Committee and Steering Committee member of the
International multi-stakeholder platform ‘ACCELERATE’. Her research interests are
focussed of drug development and innovation of design and delivery of clinical
trials for childhood cancers. She was also a Senior Clinical Advisor to Cancer
Research UK from 2015 to 2020 and is now a Trustee for Cancer Research UK
as well as continuing to be a Trustee of A Child of Mine, a charity dedicated to
supporting bereaved parents. She is also Chair of the Research Assessment Panel
for GOSH Charity, and Chair of The Independent Scientific Advisory Panel for Bone
Cancer Research Trust.
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Cancer Prevention and Screening

The influence of Hypoxia on Extracellular Vesicles in Drug-Sensitive and Drug-Resistance
HER2+ Breast Cancer
R Almasri1,2,3, N McNamee1,2,3, L O’Driscoll1,2,3
School of Pharmacy and Pharmaceutical Sciences 2Trinity Biomedical Sciences Institute 3Trinity St. James’s Cancer Institute, Trinity College Dublin
1

Background: Using cell lines, pre-clinical models, and patients’ samples, our group was first to
show that anti-cancer drug-resistance can be transmitted by extracellular vesicles (EVs). Hypoxia, a hallmark of the tumour microenvironment, is proposed to increase EVs release and impact
their cargo, but the limited studies on this are conflicting. Thus, using our neratinib-sensitive
(SKBR3-Par) and -resistant (SKBR3-NR) HER2+ cells, we aimed to investigate the influences
of hypoxia on the cells and their released EVs.
Methods: Cells were cultured in normoxic conditions or hypoxic (1% oxygen) conditions. EVs
were separated from their conditioned media using differential ultra-centrifugation. Immunoblots and/or imaging flow cytometry (IFC) analysed HER2; EVs-related positive- and negative-markers CD9, CD63, syntenin and RAB22A; and hypoxia-associated HIF-1a. ELISAs
quantified hypoxia-associated CAIX. Statistics were performed using GraphPad Prism version-9.1.9.
Results: Immunoblotting showed that HER2+, CD9 and CD63 were detected with both cell
variants cultured in hypoxic and normoxic conditions, with no significant differences in amounts
detected. Considering the corresponding EVs, CD63, CD9, syntenin, RAB22A were detected
with all EVs, while the EVs-negative marker calnexin was undetected. No significant changes in
markers occurred with hypoxia. IFC indicated that hypoxia significantly (p=0.0415) increased
release of HER2+ EVs from SKBR3-Par, but not SKBR3-NR, cells. Immunoblots showed
the cellular HIF-1a was significantly (p=0.012 for SKBR3-Par; p= 0.018 for SKBR3-NR)
increased with hypoxia, but undetected in all EVs samples. With hypoxia, CAIX was significantly increased in SKBR3-Par (p=0.013) and SKBR3-NR (p=0.039) cells. In the corresponding
SKBR3-Par EVs, CAIX was detected but not significantly changed, but was significantly (p=
0.034) increased in SKBR3-NR EVs with hypoxic.
Conclusion: Hypoxia increased HER2+ EVs release from drug-sensitive cells, but not from
drug-resistant cells. Conversely, hypoxia did not increase CAIX in EVs from drug-sensitive
cells, but it did from drug-resistant cells. Further investigations are needed to determine the
relevance of these observations.
Funding: This research was supported by the Research Council Advanced Laureate Award
EVIC to LOD [IRCLA/2019/49].
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SEPARATING EXTRACELLULAR VESICLES FROM BLOOD SHOWS THEIR POTENTIAL FOR ROUTINE CLINICAL TESTING, AND INDICATES EXTRACELLULAR VESICLE CARGO GREMLIN-1 AS A DIAGNOSTIC BIOMARKER
R Daly1,2,3, N McNamee1,2,3, L O’Driscoll1,2,3
School of Pharmacy and Pharmaceutical Sciences, Trinity College Dublin, Dublin 2Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin 3Trinity St. James Cancer Institute,
Trinity College Dublin, Dublin
1

Background: Extracellular vesicles (EVs) are small lipid bilayer package released by cancer
cells. They have the potential to be used as blood-based diagnostic tools with their cargo proposed as minimally invasive biomarkers. However, methods most commonly used for EV separation from biofluids, rely on the use of ultracentrifugation. This is laborious and time-consuming, and time-consuming and is unrealistic to translate to routine standard-of-care. We sought a
method suitable for EV separation from serum that could have potential for clinical utility.
Methods: 500 µL of sera from breast cancer patients and age-matched controls (n = 63)
were analysed in this comparison of 6 proposed EV separation methods. These include the commonly used, differential ultracentrifugation method; polyethylene glycol-based approach; nickel-based isolation; size-exclusion chromatography; and two magnetic CD63/CD81/CD9-coated
immunobead-based methods. The resulting EVs/isolates were characterised on 8 parameters,
including nanoparticle tracking analysis and immunoblots. The chosen method was applied to an
independent cohort of sera (n = 40), as proof-of-principle, investigating the EVs/isolates gremlin-1 cargo via enzyme-linked immunoassay.
Results: The 3 independent runs with each method were reproducible and each method was
equally suitable for cancer and control sera. All isolates contained EVs, although they varied in
quantity and purity. Ultracentrifugation methods were not superior for low volumes of sera that
are typically available in routine standard-of-care. A CD63/CD81/CD9 antibody-coated immunobead-based method was identified as most suitable based on the detection of EV biomarkers
and lowest amounts of albumin and lipoprotein contamination. Applying this method to an independent sera cohort, EVs/isolates and their gremlin-1 content were found to be at significantly (p
= 0.039) elevated amounts in sera from breast cancer patients when compared to controls.
Conclusions: CD63/CD81/CD9-coated immunobeads may enable translation of blood-based
EVs as biomarkers to clinical utility. Further investigations in larger cohorts of samples are now
warranted.
Funding: This research was supported by the Research Council Advanced Laureate Award
EVIC to LOD [IRCLA/2019/49].

EQUIVALENCY STUDY OF CLINICIAN AND SELF-COLLECTED SAMPLES FOR
CERVICAL CANCER SCREENING
O Ibrahim1,2, P Tewari1,2, E O’Toole3, T D’Arcy4, G von Bunau5, G Flannelly6, B Seiverth7, D
Thamke7, J Marano7, JJ O’Leary1,2, CM Martin1,2
TCD CERVIVA Molecular Pathology Laboratory, The Coombe Women and Infants University
Hospital, Dublin 2Trinity St James Cancer Institute, Trinity College Dublin, Dublin 3Clinical
Research Facility, St James Hospital, Dublin
4
Colposcopy Department, The Coombe Women and Infants University Hospital, Dublin
5
Colposcopy Department, Tallaght University Hospital, Dublin
6
Colposcopy Department, The National Maternity Hospital, Dublin
7
Roche Molecular Diagnostics
1

Background: Human papillomavirus (HPV) testing is now being adopted as the primary screening method for the prevention of cervical cancer in many countries including Ireland. With
this change, more options are now available for women including the potential for women to
self-collect a cervico-vaginal sample which can be sent to the laboratory for HPV testing. While
all previous studies comparing cobas® HPV test results using self-versus clinician-collected
samples have demonstrated feasibility, none of these studies have used a workflow for testing
self-collected samples which is easily scalable to enable testing on a national scale. This study
is the first part of a multi-centre trial funded by Roche Molecular Diagnostics to determine if
self-collected samples using a scalable pretesting process yields cobas 4800® HPV test results
that are comparable to clinician-collected samples.
Methodology: In total, 340 women between the ages of 25 and 65 years presenting at the
colposcopy smear clinics of three large colposcopy units in Ireland, for follow up on the
Management of Uncertainty in Colposcopy HPV (MUCH) pathway were enrolled in the study.
Once consented the participants self-collected a cervico-vaginal sample using the Evalyn Brush.
The clinician then proceeded to collect a standard cervical sample in a PreservCyt vial. Both
specimens collected were then sent to the molecular laboratory for HPV testing with the cobas®
4800 HPV Test. All data analysis was performed using SPSS version 26 and Microsoft Excel.
Results :Overall, 39 % of self-collected and 38 % of clinician collected samples were positive
for HR HPV. The concordance between self-collected and clinician collected samples was good
at 86.7% [95%CI: 82.6-89.9] and a kappa value of 0.72.
The data confirms that cervico-vaginal self-collected samples using the Evalyn Brush has a high
concordance/equivalence with clinician -collected samples for use with the cobas® 4800 HPV
Test.

IDENTIFICATION OF MULTI-OMIC BLOOD-BASED BIOMARKERS ASSOCIATED
WITH PANCREATIC CANCER DEVELOPMENT IN A NOVEL PATIENT COHORT
LE Kane1, GS Mellotte2, E Mylod1, RM O’Brien1, F O’Connell1, CE Buckley1, J Arlow3, K
Nguyen3, D Mockler4, S Marcone1, F MacCarthy5, PF Ridgway6, KC Conlon7, AD Meade3, BM
Ryan2, SG Maher1
1
Dept of Surgery, Trinity St. James’s Cancer Institute, Trinity College Dublin, Dublin 8 2Dept of
Gastroenterology, Tallaght University Hospital, Dublin 24 3School of Physics and Clinical Optometric Science, Technological University Dublin, Dublin 2 4Medical Library, Trinity College
Dublin, Dublin 2 5Dept of Clinical Medicine, Trinity Translational Medicine Institute, Trinity
College Dublin, Dublin 8 6Upper Gastrointestinal Surgery Dept, Trinity College Dublin, Tallaght
University Hospital, Dublin 24 7Discipline of Surgery, School of Medicine, Trinity College
Dublin, Dublin 2

Introduction: Pancreatic ductal adenocarcinoma (PDAC) is the most lethal form of pancreatic
cancer, with a 5-year survival rate of <5%. Pancreatic cystic lesions are fluid-filled sacs on the
pancreas, which can be either benign or premalignant. However, current efforts to distinguish
patients at a low- and high-risk of PDAC development are poor. Here we modelled and analysed
over 35 years of literature to identify high performing diagnostic biomarkers for PDAC, and
examined their potential for distinguishing low- and high-risk pancreatic cysts in an independent
patient cohort.
Methods: A systematic review was conducted in accordance with PRISMA standards, covering
the period 1983-2020 and identifying 5,885 blood-based PDAC diagnosis studies. After two
rounds of screening, 250 studies were included. Data were extracted and assessed for bias. A
multivariate three-level meta-analysis with subgroup moderators was run in R Studio. Pancreatic
cyst fluid (PCF) was collected from 30 patients by EUS-FNA. Patients were stratified using the
2018 European evidence-based guidelines into low-risk (n=15) and high risk (n=15). PCF was
interrogated using LC-MS and HTG microRNA whole transcriptome sequencing. Data were
analysed in R Studio.
Results: The three-level meta-analytic model ultimately demonstrated that panels of multiple
biomarkers have higher pooled AUC values than single biomarkers alone (p<0.0001). Thirteen
single biomarkers were identified as being identified repeatedly in PDAC literature, including
TIMP-1, MUC5AC and LAMC2. Of these thirteen biomarkers, six were detected in the PCF
of patients, with four being significantly increased in high-risk patients compared to low-risk
patients (p<0.05). These biomarkers showed modest ability to distinguish low- and high-risk
patients when examined as a panel.
Conclusion: Through a combination of meta-analytic modelling and validation in a patient
cohort, we have identified that specific blood-based diagnostic biomarkers for PDAC also have
promise in the risk stratification of patients with pre-malignant pancreatic cystic lesions.
We would like to thank the patients who so kindly donated their samples to this research. Many
thanks to all members of the Dept of Surgery, TCD for their help throughout this project. This
research is kindly supported by the Meath Foundation in Tallaght University Hospital and Viatris Ireland.

Investigating the Effects of Ketolytic Metabolism on Neuroblastoma Growth and Viability
D Lee1, D Barry1
1

Discipline of Anatomy, School of Medicine , Trinity College Dublin, Dublin

Background: Neuroblastoma (NB) is a childhood malignancy of the sympathetic nervous system. Its neoplastic and neurodevelopmental manifestations are characterised by a high glucose
demand, which maintains its high proliferative capacity. This metabolic phenotype may be exploited in dietary therapies such as the ketogenic diet which alter substrate availability through
oxidative phosphorylation and may starve NB cells of their preferred biosynthetic requirements.
However, the effects of ketone metabolism on cancer growth remain poorly understood due
to the involvement of other metabolic substrates in experimental paradigms and complexities
underlying the Warburg effect. To investigate this, we tested the effects of ketone metabolism on
NB using genomic and in vitro methodologies.
Materials and Methods: The expression of glycolytic and ketolytic genes in the context
of MYCN amplification, tumour staging, and survival was investigated in six NB genomics
datasets using the R2: Genomics analysis and visualisation platform (http://r2.amc.nl). We next
investigated how the primary ketone body β-hydroxybutyrate (βOHB) affects the growth and
metabolic viability of SH-SY5Y NB in vitro using MTT assays and immunocytochemistry.
Results: Our genomic data revealed that elevated levels of glycolytic genes are correlated with
tumorigenicity and a low probability of survival, while ketolytic gene expression is lower in
metastatic tumours and is associated with better survivability. In vitro data demonstrated that
while glucose deprivation reduced the viability of SH-SY5Y NB cells, a growth response to
βOHB was only revealed in media deprived of glucose and pyruvate.
Conclusions: These data show that ketogenic metabolism may be exploited to prevent NB
growth and shed new light on the roles of metabolic substrate availability as key determinants of
the responses of NB cells to ketone supplementation.

GETTING THE TIMING RIGHT: TAMOXIFEN TREATMENT SENSITISES BREAST
CANCER CELLS TO STAT3 INHIBITORS
SF Madden, M Cremona, J McBryan
Data Science Centre, RCSI, Dublin
Dept Molecular Medicine, RCSI, Dublin
3
Dept Surgery, RCSI, Dublin
1
2

Background: Endocrine resistance remains an unsolved clinical challenge in the treatment of
breast cancer. Enhancing our primary treatment of breast cancer to prevent rather than treat
endocrine resistance is a necessity. The molecular mechanisms facilitating cancer cell survival
during endocrine treatment remain unknown but could help direct selection of additional targeted therapies. In this study we conduct proteomic analysis to monitor breast cancer cells as they
are treated long-term with Tamoxifen and identify potential drug targets of interest.
Materials and Methods: MCF7 breast cancer cells were treated for 1 year with Tamoxifen to
generate Tamoxifen-resistant cells. During this time, cells were sampled regularly and Reverse
Phase Protein Arrays were used to profile proteomic changes of >70 proteins and phospho
proteins across 30 time points. In parallel, western blot analysis was used to monitor expression changes of proteins in Tamoxifen-treated T47D breast cancer cells. Toxicity assays were
performed, with a Stat3 inhibitor drug Napabucasin, on both T47D and MCF7 cells at different
stages of Tamoxifen treatment.
Results: RPPA analysis identified a biphasic response to Tamoxifen which coincided with
changes in growth rate: growth was impeded for the first 160 days of Tamoxifen treatment, followed by a gradual growth recovery before resistance was attained. The growth-impeded phase
was distinguished by upregulation of phosphorylated Stat3 (y705) (+1.21 fold) and total Stat3
(+1.37 fold). Tumour tissue from 87 patients treated with neo-adjuvant endocrine therapy (<4
months) also displayed evidence of increased Stat3 signalling. An inhibitor of Stat3 (Napabucasin) was effective at killing Tamoxifen-treated MCF7 and T47D cells. Sensitivity to Napabucasin was significantly enhanced once Tamoxifen had induced the growth-impeded phase.
Conclusions: This novel proteomic resource identifies key mechanisms enabling cell survival
during Tamoxifen treatment. It provides valuable insight into potential drug combinations and
timing that may prevent the development of endocrine resistance.

INVESTIGATING HOW EXPOSURE TO LOW DOSE OF TUCATINIB MAY
CONTRIBUTE TO CANCER AGGRESSIVENESS AND DRUG RESISTANCE IN
HER2-POSITIVE BREASET CANCER
S Martinez-Pacheco1,2,3, L O’Driscoll1,2,3
School of Pharmacy and Pharmaceutical Sciences, Trinity College Dublin, Dublin 2, Ireland
Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin 2, Ireland
3
Trinity St. James’s Cancer Institute, Dublin 2, Ireland
1
2

Background: Human epidermal growth factor (HER2) is frequently overexpressed in breast
cancer (BC) and so tucatinib (Tuc), is an approved tyrosine kinase inhibitor for HER2-overexpressing BC. Extracellular vesicles (EVs) released from cancer cells are associated with transmitting drug resistance. Here, we aimed to investigate if exposure to low dose of Tuc (Tuc-low)
-which may be all that is achieved depending on the tumour size, location, etc.- might actually
stimulate HER2 expression and/or EV release and so unintentionally contribute to tumour
aggressiveness.
Materials and Methods: TUC›s IC10 for HER2-positive BC cell lines, HCC1954, SKBR3
and EFM192A, was established using acid phosphatase assay. Effects of cell exposure to this
Tuc-low for 48h, was evaluated by analysing cellular HER2 by both immunoblotting and flow
cytometry (FC). The corresponding conditioned media (CM) was centrifuged and the presence
of both HER2 and the EV’s tetraspanin marker CD9 was analysed by imaging flow cytometry
(IFCM).
Results: HCC1954 was found to be innately resistance to Tuc, in comparison to SKBR3 and
EFM192A. Immunoblotting of lysed cells treatment showed significantly (p=0.043) increased
HER2 levels only in HCC1954 cells, although FC analysis of the HER2 indicated that Tuc significant increased expression by both HCC1954 (p=0.033) and SKBR3 (p=0.042) cells. Regarding analysis of CD9+ and HER2+ events in corresponding CM, IFCM showed an upward trend
of CD9+ and HER2+ events in all cases, following treatment, although only CM from treated
HCC1954 cells showed a significant (p=0.0058) increase in detectable HER2+ events while only
CM from EFM192A cells showed a significant (p=0.0013) increase in detectable CD9+ events
after tucatinib treatment.
Conclusions: The most consistent and solid effects of Tuc-low treatment were manifest in the
innate resistant cells. While further studies, including a comprehensive analysis of EVs and
the functional relevance of the increased HER2, are warranted, this suggests that sub-optimal
treatment of innately drug-resistant tumours may increase their aggressiveness, having several
implications when choosing optimal therapies.
Funding: This research was supported by the Research Council Advanced Laureate Award
EVIC to LOD [IRCLA/2019/49].

AI-BASED DIGITAL PATHOLOGY TO IMPROVE COLON CANCER DETECTION
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Colorectal cancer is the third most common form of cancer in both men and women. One of
the indicators of colon cancer is the appearance of colon polyps. Automatic colorectal polyp
segmentation and detection may aid pathologist in identifying colorectal disease, making it a
promising method for colon cancer prevention. Evolution in Digital Pathology and Artificial
Intelligence offers support to pathologists to identify critical information in H&E (Haematoxylin
and Eosin)-stained images. Histopathology images of colon cancer contain a large amount of
information which can be difficult to classify accurately for human observers. Recent surveys
have shown that more than 25% of polyps in patients are not detected.
In this project, a supervised model was developed for pixel wise polyp segmentation to tackle
this issue. We developed Colon Cancer classification algorithms by training with over 4,000
digitised H&E colon biopsies at 10x magnification.
Expert pathologists annotated classes of interest and models were trained using these annotations across various class consolidations (e.g., from normal-abnormal to 8-class stratification). A
heatmap mask displays the identified regions in test data.
This approach achieved an accuracy of 97% in segmentation of cancer on fully blind test data.
This shows that the suggested approach may be used as a diagnostic support tool to aid in increasing efficiency of the Clinical Pathologists workflow.
Enterprise Ireland Disruptive Technologies Innovation Fund (DTIF2018_164)

Associations of breast cancer risk factors with volumetric breast density measures defined
at increasing thresholds among women undergoing image-guided breast biopsy: preliminary results
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Background: Recent evidence suggests breast density (BD) determined at higher thresholds may
improve breast cancer risk prediction. We examined strengths of risk factor associations with standard volumetric BD (VBD) measures and thresholds based on varying pixel-level VBD percent or
fibroglandular tissue (FGT) thicknesses.
Methods: VBD was estimated from raw full-field digital mammographic images of breasts contralateral to a clinically-indicated biopsy using TruDensity™ (Volpara Health Technologies;(VBD%VOLPARA)) for 785 women aged 40-65 years at the University of Vermont Medical Center. VBD%VOLPARA was recalculated from Volpara density maps after applying pixel-level
thresholds of 5, 15 and 25% based on VBD% (VBD%VOLPARA_5%, VBD%VOLPARA_15%,
VBD%VOLPARA_25%), or 5, 10 and 15mm based on FGT (VBD%VOLPARA_5mm, VBD%VOLPARA_10mm, VBD%VOLPARA_15mm). Pixels below these thresholds were considered to have no FGT. Linear regression models examined associations between breast cancer
risk factors and square-root transformed VBD% measures, adjusted for age and body mass index
(BMI).
Results: Mean age was 50.9 (SD=6.9) years and BMI was 26.3 (SD=6.2) kg/m2. Biopsy diagnoses
included: benign/non-proliferative (33.6%), proliferative without (38.1%) and with atypia (6%),
in situ (8.7%) and invasive breast cancer (13.6%). Mean VBD%VOLPARA was 11.5% (SD=7.7).
In general, similar patterns of association were observed for age, BMI, age at first birth, menopausal status and family history, with VBD%VOLPARA and thresholded measures in expected
directions. However, as thresholds increased, magnitudes of associations also tended to increase.
For example, compared with non-proliferative diagnoses, those with proliferative disease with
atypia had elevated VBD%VOLPARA (VBD%VOLPARA: β=0.51, standard error [SE]=0.13),
with somewhat stronger associations as VBD% thresholds increased (VBD%VOLPARA_5%:
β=0.62, SE=0.16; VBD%VOLPARA_15%: β=0.83, SE=0.22; VBD%VOLPARA_25%: β=0.94,
SE=0.25; all p<0.0001), and as FGT thresholds increased (VBD%VOLPARA_5mm: β=0.69,
SE=0.19; VBD%VOLPARA_10mm: β=0.80, SE=0.23; VBD%VOLPARA_15mm: β=0.82,
SE=0.25).
Conclusion: Preliminary findings of risk factor associations with thresholded VBD% measures
suggest their potential for better extracting information contained in mammograms for understanding breast cancer aetiology.

CORRELATION OF HUMAN PAPILLOMAVIRUS (HPV) GENOTYPING AND CERVICAL INTRAEPITHELIAL NEOPLASIA GRADE 2 (CIN2+) HISTOLOGY OUTCOME
IN IRISH HPV PRIMARY SCREENING STUDY POPULATION
P Naik1,2,3, H Keegan1,2, C White1,2, S Reynolds1,2, R O’Brien2, L Pilkington1, P Tewari1,3, S
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Background: HPV (human papillomavirus)-based cervical cancer screening is more effective than cytology and many countries including Ireland have switched to HPV-based primary
screening. Appropriate triage methods are being tested for HPV positive women due to high
sensitivity and lower specificity of HPV assays. HPV genotyping is the one of the triage options
being evaluated in this study.
Materials and Methods or Patients and Methods: CERVIVA (www.cerviva.ie), have undertaken a longitudinal observational HPV Primary Screening Study, embedded within the Irish
cervical screening programme (CervicalCheck), to investigate alternative approaches for triage
of HPV positive women. Cervical cytology samples from >11,000 women undergoing routine
cervical screening were tested for HPV DNA (cobas 4800 HPV test). HPV positive women
(n=1,864) were further assessed using the BD Onclarity HPV Test. The BD Onclarity HPV test
offers extended genotyping of 14 high-risk HPVs as either individual (16, 18, 31, 45, 51 and 52)
or as grouped genotypes (P1: 33/58, P2: 56/59/66, P3: 35/39/68). The performance of genotyping singly and in combination was determined for detection of CIN2+.
Results: In total 80.6% (1502/1864) of cobas HPV positive specimens tested were positive.
The prevalence of HPV genotypes was as follows: HPV16 (27.1%), P2 group (HPV 56/59/66)
(26.6%), P3 group (HPV 35/39/68) (19.3%), HPV31 (16.0%), P1 group (HPV 33/58) (13.7%),
HPV52 (12.7%), HPV51 (10.7%), HPV18 (8.5%) and HPV45 (8.1%). Baseline histology on
444 cases of which, 216 are CIN2+ is included. More than 50% of CIN2+ cases were associated
with non-HPV16 genotypes. The specificity of HPV genotypes was as follows: HPV16 (79.3%),
HPV18 (92%) and non-HPV 16/18 67.6-90.1%).
Conclusions: Non HPV16 genotypes were associated with more than half of the CIN2+.
HPV16, 18, P1 and 52 had absolute risk of more than 20%. Extended genotyping of HPV positive women may be useful for better risk stratification and management of HPV positive women
due to better specificity.
Acknowledgements: All women who participated in this study, Irish Cervical Screening
Research Consortium-CERVIVA Beckton, Dickinson and Company-BD, Trinity St James’s
Cancer Institute, Coombe Women and Infants University Hospital, Health Research Board, Irish
Cervical Screening Programme-CervicalCheck
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Background: Elevated mammographic density (MD) is an established breast cancer risk factor.
Reproductive factors, including higher parity and younger age at first birth are associated with
reduced risk of breast cancer but their relationship with MD across diverse populations are less
clear. We examined the associations of these factors with MD measures within the International
Consortium of Mammographic Density (ICMD).
Materials and Methods or Patients and Methods: ICMD is an international consortium of
MD studies with pooled individual-level epidemiological and MD data from 11,755 women
without breast cancer aged 35-85 years from 22 countries. MD was centrally measured using
the semi-automated area based tool Cumulus. Population-specific meta-analyses and linear
regression models were used to examine associations of square-root transformed percent
mammographic density (PMD) with parity status and age at first birth across population groups.
Models were adjusted for body mass index, age, menopausal status, ever use of hormone replacement therapy, mammogram view, image type, and MD reader.
Results: For the ICMD sample, 90.1% women were parous, with 12% of these women having
5 or more births. Mean age at first birth was 24.3 years (standard deviation 5.1 years) across the
studies. An inverse association was observed between √PMD and increasing parity (√PMD per
birth: -0.06 (95% CI: -0.08, -0.05; I2 = 0%). Among parous women, there was an increase in
√PMD per 5-year increase in age at first birth (√PD: 0.06 (95% CI: 0.03, 0.09; I2 = 19.1%).
Conclusions: Preliminary findings from the population-specific meta-analyses demonstrate
small but consistent associations, which support the established inverse relationship between
increasing parity and PMD and the positive association between increasing age at first birth
with PMD. Ongoing analyses will also examine associations with absolute measures, including
dense area and non-dense area. Further pooled analyses will explore associations between other
reproductive factors such as breastfeeding and all three mammographic measures.

A Systematic Review of Cost-Effectiveness Analyses of Colorectal Cancer Screening in
Europe: Have Studies Included Optimal Screening Intensities?
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Introduction: Colorectal cancer (CRC) is the second most common cancer and second leading
cause of cancer deaths in Europe with an estimated 341,419 new cases and 156,105 deaths in
2020. CRC screening programmes can be offered at various intensities which, in part, determines screening cost-effectiveness. Most European CRC screening programmes offer biennial
screening but it is unclear if these are of sufficient intensity to be optimally cost-effective. Our
review aims to assess the intensities of CRC screening CEAs in Europe among the average-risk
populations and their implications for the choice of optimally cost-effective CRC prevention
policy.
Methods: We conducted a systematic review following Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. We searched PubMed, Web of Science,
and Scopus for peer-reviewed original articles on model-based CEAs of CRC screening among
average-risk populations in Europe using the Guaiac faecal occult blood test (gFOBT) and the
faecal immunochemical test (FIT).
Results: Our search retrieved a total of 430 citations, after removing duplicates and applying inclusion and exclusion criteria we identified 37 studies. Biennial screening was the most
frequently simulated interval which was analysed in 35 (95%) studies of which 21 (57%) only
examined biennial screening. Annual screening was assessed in 13 (35%) studies. All 13 studies
found annual screening to be optimally cost-effective. Of these 13 studies, 12 included biennial
screening and found annual screening to be more cost-effective than biennial screening.
Discussion and conclusion: Our review found that a majority of CEAs have focused on biennial
screening. The implication is that a failure of many CEAs to consider annual screening could
have led policymakers to adopt a sub-optimally intensive screening frequency. It is likely that
many more lives could be saved throughout Europe if programmes move to more intensive
annual screening. However, this finding has implications for expanding colonoscopy capacity.
Health Research Board SPHeRE Programme
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Targeting SGK3 in Endocrine-Resistant Cancers Using a Selective PROTAC Degrader
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Background: The SGK (serum and glucocorticoid regulated kinase) family plays a role in
various cellular processes such as cell proliferation, survival, stress and nutrient sensing. SGK3
has repeatedly been associated with a resistant phenotype across several endocrine cancers.
Notably, the SGK3 gene is frequently copy number amplified in 20-30% of endocrine-related
cancers and identified as a poor prognostic indicator in aromatase inhibitor (AI) resistant breast
cancer. SGK3 also regulates stability of the androgen inactivator, HSD17B4. Thus highlighting
its potential role in modifying the steroidogenic tumour environment, which we have recently
reported to be a potentiating factor in the development of endocrine resistance. Here, we will
examine how androgen driven SGK3 plays a role in mediating survival mechanisms in endocrine-resistant breast cancer. Moreover, understanding the role of SGK3 in facilitating cancer
cell survival will be crucial in helping to identify tumours vulnerable to SGK3 inhibition.
Materials and Methods or Patients and Methods: The mechanism by which SGK3 loss
impacts cancer cell growth and viability and metabolism will be analysed in cell lines models
and 3D-bioprinted primary breast cancers using several tool compounds (SGK3-PROTAC*,
SGK3-CISPROTAC* and 14H Sanofi).
Results: Exposure of AI-resistant cells to androgens impacts mitochondrial morphology
coincidental with increased glycolytic capacity. AI-resistant LetR cells showed response to low
nM range SGK3 inhibition in contrast to the endocrine sensitive MCF7. Inhibition of SGK3
increased the stability of the bi-functional enzyme HSD17B4, which has roles in androgen
synthesis and peroxisomal fatty acid β-oxidation. Patient tumour-associated conditioned medium
was steroid profiled by LC-MS/MS, and preliminary data suggest that individual tumour steroidogenesis impacts tumour phenotype.
Conclusions: Androgen-responsive AI-resistant cell lines are more sensitive to SGK3 inhibition
than parental estrogen-responsive cell lines. These data further highlight the influence of the
steroid environment on endocrine resistance. Further studies will uncover the role of SGK3 in
regulating steroid homeostasis and androgen associated metabolic reprogramming.

COMBINED MARKER ASSESSMENT OF HIGH GRADE SEROUS OVARIAN CANCER
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Introduction: Ovarian cancer is the 4th most common cause of cancer death in women worldwide and has a 5-year survival rate of less than 40%. Mortality rates for this disease have remained largely unchanged for the last number of decades. The majority of patients will develop
recurrent chemoresistant disease which remains largely untreatable. There is clearly an unmet
clinical need for new prognostic biomarkers which can identify patients likely to exhibit poor
response to treatment in order to aid treatment stratification and decision making for selected
patients and ultimately improve outcomes.
Methods: In this study we analysed the expression patterns of multiple biomarkers in a TMA
cohort composed of (n=80) advanced stage high grade serous ovarian cancers (HGSOC). The
ability of each of marker to predict patient prognosis was assessed. The panel of markers included MyD88, TLR4, MAD2, PR, OR, WT1, P53, P16, CD10 and Ki67.
Results: P53, CD10 and TLR4 were found to be individually predictive of reduced PFS (Log
Rank, p=0.018, p=0.044, p=0.021 respectively). Cox regression analysis identified high P53 and
TLR4 expression as prognostic for reduced PFS (P53; HR=1.689, CI=1.085-2.941, p=0.038,
TLR4; HR=2.259, CI=1.090-4.678, p=0.028).
Discussion: Markers associated with genomic instability, inflammation, paclitaxel resistance and
cancer stemness were found to be prognostic for reduced PFS in this cohort of HGSOC patients.
These markers when used in combination may be useful for identifying patients at risk of poor
treatment response and selection for personalised therapy in the future.

TARGETING CANCERS SWEET TOOTH WITH NOVEL TROJAN HORSE COMPOUNDS
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Tewari1
Department of Molecular Pathology, Trinity Translational Medicine Institute, St. James’s Hospital, Trinity College Dublin, Dublin 8, Ireland
2
Mechanisms in Cell Biology and Disease Research Group, Sansom Institute for Health Sciences, School of Pharmacy and Medical Science, University of South Australia
3
STEM Health and Biomedical Sciences, Royal Melbourne Institute of Technology
1

Prostate cancer (PCa) is the leading cancer in men worldwide. In Ireland, 3,360 cases of prostate
cancer were reported between the years 2012-2014, with higher risk cases in older men.
The male hormone androgen plays a key role in the function of the normal prostate and onset
and growth of prostate cancer. Treatment of early PCa includes androgen deprivation treatment,
radiation therapy and surgery. Advanced disease becomes independent of androgens and is ultimately incurable. Most treatments only prolong patient life.
Cancer cells employ the aerobic glycolysis, the Warburg effect. This utilises glucose 100 times
faster than a non-cancerous. This unrelenting need for sugar is ingrained in their biology and is
their Achilles heel. Our work aims to create a novel treatment that exploits the Warburg effect to
target PCa metabolism and multiple aspects of their biology. The approach involves complexing toxic ‘compound X’ to simple sugars and lipids, required by the cell for normal growth and
proliferation.
A panel of prostate cell lines, representing the varying stages of disease were examined along
with a non-malignant control, to test the toxicity and metabolic impact of the novel substances.
Six sugar compounds, one fatty acid compound and three native moieties have been screened
under three physiological glucose conditions thus far. Results have shown toxicity towards all
the screened novel TH compounds, with one sugar and one fatty acid compound exhibiting the
greater promise. Overall, treatment with the glucose TH compounds increased proton leak, while
also reducing the cells overall metabolic capacity, following 24hr treatment. Preliminary metabolic studies of the fatty acid TH compound have shown similar affects to the cellular metabolism, with possible affects to the cell’s mitochondria exhibited.
Overall, this work will generate a set of innovative compounds that aim to provide an effective
cancer therapy to address the major issue of patient survival.

THE IMPACTS OF VARYING GLUCOSE MILIEU ON THE METABOLIC BIOENERGETIC PROFILES OF PROSTATE CANCER CELLS
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The majority of cancer cells employ aerobic glycolysis described as the “Warburg Effect” rather
than oxidative phosphorylation to fuel their increased growth and proliferation requirements despite being less efficient in ATP production. Unlike most cancers, Prostate cancer (PCa) cells appear to display distinct metabolic dependencies while progressing from an androgen-dependent
(AD) state towards the more aggressive androgen-independent (AI) disease. We hypothesised
that varying levels of physiological glucose could play a role in altering metabolic phenotypes of
PCa cells and contribute to a more aggressive phenotype.
We examined the metabolic bioenergetic profiles of a panel of PCa cell lines; PNT-1a, LNCaP,
PC3 and DU145 representing non-malignant, AD and AI stages. The Seahorse XFe24 was
employed to determine if cell lines utilize oxidative phosphorylation or glycolysis under varying
glucose conditions: normal physiological, high-glucose and glucose starvation. Cell lysates and
supernatant samples were also sent for metabolomics by liquid chromatography mass spectrometry (LCMS).
LNCaP cells representing early-stage AD disease favoured oxidative phosphorylation, varying
glucose conditions did not alter the metabolic phenotype. In contrast, the more aggressive later-stage AI cell lines; PC3 and Du145 showed a high dependency on glycolysis under high-glucose and normal glucose. Under glucose starvation, the AI cell lines favoured oxidative phosphorylation. AI cells also showed higher metabolic capacity and non-mitochondrial respiration
in the presence of glucose. Whereas AD cells did not show an alteration in non-mitochondrial
and maximal respiration across different glucose conditions.
Overall, results indicate that AI cell lines display more plasticity in their metabolic phenotype to
support tumour growth and proliferation. These findings may have implications for the development of novel targeted therapeutics for AI disease aimed at specific metabolic phenotypes. This
work also highlights the importance of knowing and understanding the environmental glucose
used in cell line work, as the cells environment may alter experimental outcomes.
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Background: Oesophagogastric (OGJ) malignancies represent a group of cancers with a poor
survival outcome. Molecular profiling of OGJ tumours to identify predictive biomarkers and
potentially actionable therapeutic targets represents an important area of research striving to advance the treatment paradigm. The large amount of data generated by high-throughput sequencing techniques can be challenging to interpret in heterogenous patient populations. Extreme phenotype selection represents a method to overcome this through natural enrichment of biomarker
expression, increasing the likelihood of clinically meaningful discoveries.
Patients and Methods: We identified patients from the St James Upper Biobank Registry with
resected OGJ cancer in two extreme phenotype cohorts: early relapsers (ER) within 6 months
of resection and long-term survivors (LT) without recurrence at 5 years. Whole exome analysis
was performed on ten patients in the ER group and nine patients in the LT group. Short variant
discovery analysis is available presently.
Results: Median tumour mutational burden (TMB) was 3.415 Mut/MB (range 2.590 to 8.425)
in the ER cohort and 2.988 Mut/MB (range 1.281 to 10.333) in the LT cohort. The commonest identified mutations in the ER cohort were TP53 mutations, identified in 9 of 10 patients
compared to only 2 of 9 patients in the LT cohort. 6 of 9 samples in the LT cohort had variants
annotated as either likely oncogenic/oncogenic in OncoKB or likely pathogenic/pathogenic in
Clinvar compared to 9/10 samples in the ER cohort. Potentially actionable mutations in PIK3CA
were identified in both cohorts and CDNK2A in the LT cohort.
Conclusions: Whole exome sequencing of extreme phenotypes of OGJ cancers provides
insights into underlying driver mutations that may contribute to outcomes. Median TMB in both
cohorts was similarly low. A prospective pilot study employing molecular characterisation of
upper gastrointestinal cancers utilising an extreme phenotype approach is underway.

EPIGENOMIC PROFILING IN PRIMARY MULTIPLE MYELOMA PATIENT SAMPLES TO IDENTIFY TARGETABLE SENSITIVITIES
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Background: Multiple Myeloma (MM) is an incurable blood cancer caused by uncontrolled
growth of the plasma cells. In the clinic, MM cells rely on the BCL-2 family of anti-apoptotic
proteins for survival. However, there is differential sensitivity to each BCL-2 family member
in different patients. Our hypothesis is that BCL-2 dependence in MM can be epigenetically
regulated, and that the burgeoning library of chromatin protein targeted inhibitors may be viable
therapies in combination with BCL-2 inhibitors. Additionally, intra-patient transcriptional and
epigenetic heterogeneity may reveal new therapeutic sensitivities for MM.
Materials and Methods: In order to determine the epigenetic landscape of MM patient cells, I
will use a new technique called ‘Cleavage Under Targets and Tagmentation’ (CUT&Tag). This
technique allows, for the first time, mapping of histone post-translational modifications and
chromatin proteins at low-cell inputs in primary MM samples. Using CUT&Tag, our key aim
is to identify epigenetic vulnerabilities that can be targeted directly or combined with BCL-2
blocking drugs for more effective treatment strategies for MM patients.
Results: We have established CUT&Tag in primary MM patient samples. After obtaining primary bone marrow samples from Beaumont Hospital, we isolated the CD138+ cell population
using miltenyi magnetic beads. We carried out CUT&Tag profiling of H3K4me1, H3K4me3,
H3K27ac and H3K27me3 on two patient samples successfully, confirmed library quality by
bioanalyser and sent samples for sequencing. We are awaiting bioinformatics analysis to reveal
shared and unique enhancer activity signals and transcriptional circuits driving MM cell fate in
primary samples.
Conclusions: Our initial analyses will be expanded to CUT&Tag on pre- and post-relapse
patient samples to identify transcriptional networks involved in disease relapse. Furthermore,
these samples allow modelling of the heterogeneity of patient cancers. Together, these data will
facilitate the identification of targeted chromatin drugs to sensitize epigenetic pathways to existing therapies such as Venetoclax.
We thank the UCD genomics core for use of their NextSeq technology.

INHIBITION OF PHOSPHOPROTEIN PHOSPHATASE 2A (PP2A) SENSITIZES PANCREATIC CANCER (PC) TO PARP INHIBITORS BY MODULATION OF HOMOLOGOUS RECOMBINATION REPAIR (HRR).
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Background: PC remains one of the most lethal cancers with a 5-years survival of less than 6%.
The PP2A inhibitor (LB-100) sensitizes PC cells to chemotherapy and radiation in preclinical
studies through modulation of DNA damage repair pathways. PARP inhibitors including Talazoparib have shown modest efficacy in vivo in patients with PCs deficient in HRR. We assessed
the activity of LB-100 against PC cells as monotherapy and in combination with PARP inhibition (Talazoparib) and investigated the mechanism by which LB-100 and Talazoparib synergize
through modulation of cell cycle regulatory proteins and control of HRR.
Materials and Methods: Human PC cell lines Panc-1, MIA-Pa-Ca-2 and BxPC-3 were studied.
PP2A activity was measured by PP2A Immunoprecipitation phosphatase assay Kit (Millipore),
cell cytotoxicity was measured by MTT assay, cell cycle determined by flow cytometry. Western
blot assessed levels of proteins associated with regulation of cell cycle (Cdc2, p-Cdc2, and
Cdc25c), apoptosis (caspase3) and DNA damage (γ-H2AX). Data are expressed as the mean ±
(SEM) and analysed by an analysis of variance (ANOVA).
Results: LB-100 decreased PP2A activity in all PC cells in dose dependent manner. LB-100
significantly decreased cell viability of Panc-1, MIA-Pa-Ca-2 and BxPC-3 with IC50 (3.94 μM,
6.86 μM, and 10.87 μM) respectively. Addition of 25 nm of Talazoparib further significantly decreased IC50 in all cells compared to monotherapy (1.88 μM, 5.24 μM and 5.83 μM). Combined
treatment attenuated cell growth through caspase activation and G2/M cell-cycle arrest. Significantly increased induction of γ-H2AX with combination treatment compared to monotherapy
was observed.
Conclusions: The combination of PP2A inhibitor LB100 with PARP inhibitor Talazoparib demonstrated a synergistic effect in vitro, likely through modulation of the DNA damage
response pathway and cell cycle checkpoint abrogation. Further in vivo studies will explore this
combination as an effective option in the treatment of PC.

EPIGENETIC MODIFIER SCREEN IDENTIFIES NOVEL COMBINATION TREATMENT FOR MULTIPLE MYELOMA
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Background: Multiple Myeloma (MM) is a plasma cell malignancy, with a median age of onset
of 69 years(1). Despite therapeutic advances, MM remains incurable with little improvement
to the survival of elderly MM patients. BCL-2 family proteins are regulators of mitochondrial
apoptosis and are critical for the survival of MM cells (2,3). The BCL-2 antagonist ABT-199
is only an effective treatment option for a small subpopulation of MM patients. The aim of this
study was to identify epigenetic modifiers that would induce BCL-2 dependence in MM cells,
thereby enhancing the potential utility of ABT-199 treatment in MM.
Materials and Methods: BH3 profiling, epigenetic screen, cell death, western blotting, immunoprecipitation, primary samples
Results: A small molecule epigenetic screen was performed to identify epigenetic modifiers
that could induce BCL-2 dependence in two MM cell lines. The lead hits from the screen were
methyltransferase inhibitors 5-azacytidine (5-aza) and GSK-J4. Both drugs were synergistic
with ABT-199 and this was confirmed by the cell death assay, Annexin V/PI staining, in four cell
lines.
To understand the mechanism of synergy, we performed dynamic BH3 profiling following 5-aza
treatment, which showed enhanced sensitivity to ABT-199 and NOXA BH3 peptide. Indeed,
NOXA protein expression was upregulated following 5-aza, as confirmed by Western blot and
was bound to MCL-1 as shown by immunoprecipitation. Suggesting the mechanism of synergy
following 5-aza is due to antagonising MCL-1 with NOXA protein, thereby tipping the balance
of pro-death proteins to BCL-2, which is then antagonised by ABT-199. Lastly, using 10 primary
MM samples, we confirmed that the combination of 5-aza and ABT-199 was synergistic following ex-vivo treatment.
Conclusions: An epigenetic screen identified methyltransferase inhibitor 5-aza and ABT-199
as synergistic in MM and we showed for the first time that this combination could potentially
be useful for the treatment of MM patients, particularly for elderly MM patients that cannot
withstand aggressive treatment.

COMPARASION OF PHENOTYPES ASSOCIATED WITH A HIGHLY INVASIVE
TRIPLE-NEGATIVE BREAST CANCER (TNBC) CELL LINE AND ITS PARENTAL
COUNTERPART
ZQ Ge, RK Porter, MF Rooney
1
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Background: Triple negative breast cancer (TNBC), accounts for 10–15% of breast cancers, is
an aggressive subtype of invasive breast cancer, hard to treat, and likely to metastasis and recur.
This is due to the absence of the estrogen and progesterone receptors (ER and PR) and enriched
human epidermal growth factor (HER2) expression, markers for prognosis and treatment. The
migratory and invasive abilities of cancer cells are fundamental to metastasis, however the
mechanism by which metastasis occurs hasn’t been fully elucidated. Here isogenic cell lines;
Hs578T and invasive subvariant Hs578Ts(i)8, were used as a model for identification of phenotypic identifiers of metastasis in TNBC.
Methods: Parental Hs578T and invasive subvariant, Hs578Ts(i)8, were assessed via wound
healing and transwell assays to evaluate migratory ability. Invasive ability was assessed via a
transwell assay, and proliferation rate was measured by counting cells every 24 h for 96 h. To
test whether the cell lines exhibited any metabolic differences, the oxygen consumption rate
(OCR) was measured using the Seahorse Flux Analyser.
Results: Hs578Ts(i)8 cells were observed to proliferate at a faster (approximately 1.5-fold)
rate to their parental cell line, Hs578T. The Hs578Ts(i)8 cells showed a significantly higher
(2.5-fold) migratory ability, as measured by both wound-healing and transwell assays, than the
parental cells. Invasive ability of the Hs578Ts(i)8 cells was observed (after 16 h) to be approximately 2-fold greater than their parental progenitor. Additionally, the invasive Hs578Ts(i)8 cells
displayed a higher (2-fold) mitochondrial OCR indicating enhanced oxidative phosphorylation
compared to the parental Hs578T cells.
Conclusions: The results gained so far demonstrate that Hs578Ts(i)8 cells proliferate at a greater
rate, are more migratory, more invasive and in addition exhibit a greater capacity for oxidative
phosphorylation as compared to their parental cell line Hs578T. Potential modulators of these
phenotypic differences are being investigated, with the broad aim of improving understanding of
the implications and further elucidating the mechanisms of TNBC metastasis.

Evaluation of targeting the GSH/Nrf2 antioxidant pathway for the treatment of malignant
rhabdoid tumours
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Malignant rhabdoid tumour (MRT) is an aggressive paediatric malignancy with a very poor
survival rate. Resistance to chemotherapies, such as cisplatin, is a critical problem associated
with MRT leading to therapeutic failure, tumour recurrence and progression. Understanding
the mechanisms underlying chemoresistance may allow us to develop a promising therapeutic
strategy to enhance the effects of chemotherapy and improve clinical outcomes.
The balance between oxidative stress and the antioxidant system has become a subject of interest in cancer therapy research. Previous studies have implicated key players of the antioxidant
system in chemotherapeutic resistance in various malignancies; these include Nuclear erythroid-related factor-2 (Nrf2), glutathione (GSH) and reactive oxygen (ROS).
This study evaluated the role of the antioxidant system in the chemotherapeutic response to
cisplatin in a panel of MRT cell lines through flow cytometric analysis, western blotting and
luminescent-based GSH assays. Basal levels of GSH, ROS and Nrf2 were examined in MRT
cells. Elevated levels of GSH and Nrf2 expression along with reduced levels of ROS were
found in the cisplatin-resistant BT16 cell line. Treatment with ROS scavenger N-acetylcysteine
(NAC) elevated GSH levels and protected cells from cisplatin-induced ROS and apoptosis.
Furthermore, targeting GSH levels with the inhibitor buthionine sulphoximine (BSO) sensitised
MRT cells to cisplatin and enhanced cisplatin-induced ROS. Importantly, treatment with the
Nrf2 inhibitor ML385 resulted in a reduction of GSH levels and enhanced cisplatin-induced
ROS in BT16 cells. In addition to this, ML385 sensitised the cells to cisplatin-induced apoptosis
suggesting Nrf2 may contribute to chemotherapeutic resistance through regulation of GSH. This
was also observed through genetic knockdown of Nrf2, which enhanced cisplatin-induced ROS
and apoptosis.
Collectively, these results suggest that targeting the antioxidant system may present a novel
therapeutic strategy to combat chemoresistance in rhabdoid tumours.

Addressing the challenge of diffuse gastric cancer (DGC): Whole exome analysis of diffuse
gastric cancers in the Trinity St James’s Cancer Institute Biobank to identify potential
therapeutic targets
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Background: The pivotal international trials in gastroesophageal cancer (GOCs) have included
both gastric and oesophageal tumours uninformed by distinguishing molecular features, with the
exception of Her2 expression. Diffuse gastric cancer (DGC) is characterised by worse prognosis
than intestinal type regardless of stage or exposure to (neo)adjuvant therapy and only a minority
of diffuse gastric cancer patients were included in both the TOGA study and Checkmate 649, the
paradigm-altering trials in GOCS (9% in TOGA, 29% in Checkmate 649). In 2014 the TCGA
outlined a molecular classification system for GOCs; the genomically stable subtype was enriched in diffuse gastric cancer. This classification system has yet to inform clinical trial design.
Patient and Methods: The St James Upper Biobank Registry was queried for all DGC. Whole
exome analysis was successfully performed on 33 samples. Short variant discovery analysis is
available at the time of submission.
Results: 33 diffuse gastric samples were suitable for analysis. Median tumour mutational burden
(TMB) is 6.077 Mut/MB (range 0.31-13.5). Variants were most commonly found affecting
MTCH2, MUC5AC and MUC19 genes (71%, 68%, 62% respectively). 21/33 patient samples
had variants annotated as either oncogenic or likely oncogenic in OncoKB. 4/21 of these variants had Level 3b evidence for efficacy of currently available therapeutic agents and 4/21 had
Level 4 evidence.
Conclusions: Whole exome sequencing of an exclusively diffuse gastric cancer cohort is limited
in the published literature. As predicted by the TCGA 2014 analysis, median TMB which is
recognised as a tumour agnostic marker for immune checkpoint blockade efficacy, is low in this
diffuse gastric cancer cohort. 24% (8/33) of patients’ tumours encompassed oncogenic variants
for which there is level 3b/4 evidence for use of currently available therapeutic agents. A molecularly guided therapeutic approach within the context of a clinical trial may address this unmet
clinical need in this poor prognosis cohort.

Plasminogen Activator Inhibitor 1 is central to the Platelet-Cancer Cell Interactome and is
associated with Metastasis and Therapy Response in High-Grade Serous Ovarian Cancer
TE Kelly1,2, CL Spillane1, K Hokamp3, MP Ward1,2, Y Huang1,2,4, P Tewari1,5, M Bates1,2, BM
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Background: Plasminogen-activator-inhibitor-1 (PAI-1) overexpression has been associated with poor prognosis in ovarian cancer (OC). Platelet cloaking of circulating tumour cells
(CTCs) is a nearly-universal phenomenon, creating a platelet-cancer cell interactome that
contributes to immune evasion and haematogenous metastasis. Here we demonstrate that PAI-1
is central to this interactome, and investigate the potential of plasma PAI-1 as a prognostic
indicator for OC.
Materials and Methods: In vitro assays assessed migration, proliferation, invasion, and PAI-1
expression in SK-OV-3 cells, comprising untreated, transformation with negative control, or
PAI-1 siRNA, each with and without whole-blood derived donor platelets. Three independent
RNA sample sets were produced in conjunction with invasion assays, each containing the
aforementioned treatment types. RNA-Seq, bioinformatics, and gene ontology analyses were
performed. Banked plasma encompassing three high-grade serous ovarian cancer (HGSOC) cohorts and one benign patient cohort was assayed for PAI-1 by ELISA (n = 201): treatment-naïve
(TN) patients presenting for primary surgery, patients undergoing interval cytoreductive surgery
post neoadjuvant chemotherapy (NACT), and patients with recurrent disease.
Results: Cells transformed with PAI-1 siRNA exhibited significant decreases in mRNA, protein,
invasion, and wound-edge migration, as well as significant downregulation of SERPIN E1.
Cells co-incubated with platelets exhibited significant increases in PAI-1 mRNA, protein, wound
edge migration, and significant upregulation of SERPIN E1. Gene ontology revealed PAI-1
and platelets were central to molecular processes in OC metastasis. Mean late-stage TN PAI-1
was significantly higher than mean early-stage TN PAI-1. Mean late-stage NACT PAI-1 was
significantly lower than mean late-stage TN PAI-1. A significant correlation between PAI-1 and
neutrophils was observed. PAI-1 trended towards significance as a factor for overall survival
(OS) in TN patients with late-stage disease.
Conclusions: Results delineate a pivotal role for PAI-1 in the platelet-cancer cell interactome,
highlight potential therapeutic targets, and nominate PAI-1 as a potential prognostic indicator or
gauge of treatment response in OC.

ELUCIDATING THE ONCOGENIC EFFECT OF BCOR-INTERNAL TANDEM DUPLICATION IN SARCOMA
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Background: BCOR, encodes a subunit of the non-canonical (variant) Polycomb Repressor
Complex 1 (PRC1.1) a key epigenetic regulator of gene expression. Internal tandem duplication
(ITD) within the final exon of the BCOR gene is the oncogenic driver of several rare sarcomas.
BCOR-ITD occurs within the PUFD domain, which is critical for BCOR’s binding PCGF1,
another subunit of PRC1.1 and might therefore be predicted to disrupt PRC1.1 assembly and
function. How this occurs however is uknown.
Methods: BCOR PUFD interacts with the RAWUL domain of PCGF1 to then bind lysine
methylase KDM2B as part of a complex in this non-canonical polycomb pathway contributing
to epigenetic gene regulation. Using isogenic cell lines engineered to express FLAG-tagged
BCOR wild-type, versus 3 distinct FLAG-tagged BCOR-ITDs, we carried out mass spectrometry-immunoprecipitation, co-immunoprecipitations of various PRC1.1 protein subunits, and gel
filtration with western blotting of the subunits of PRC1.1. By whole genome sequencing, the
ITDs from 132 patient samples duplicate sequence encoding a specific beta strand plus alpha
helix (b5-a5) super-secondary motif in BCOR that is a key part of the PUFD-RAWUL interface.
[ITD variations include sequences upstream or downstream of the duplicated b5-a5]. Based on
‘insertion logic” for these 3 BCOR ITD sequences, molecular dynamic analysis of the key protein domains within the core polycomb subunits of PRC1.1 was carried out, generating ‘movies’
for each run simulating these key subunits’ interactions.
Results: We have shown by the various experimental means detailed above including initially
mass spec-IP and then also gel filtration with Western blotting that the PRC1.1. ‘disintegrates’ in
the context of BCOR-ITD, with separation of the enzymatic- from the DNA-binding subcomplex. We show that this is not due directly to ITD within BCOR PUFD, the critical PCGF1
binding domain, using molecular dynamic simulation corroborating the gel filtration findings.
Conclusions: BCOR-ITD results in a structural disintegration/non-integration of the PRC1.1
with oncogenic effect.
Funding is from the Health Research Board of Ireland and Health Charities Research Ireland
and the National Children’s Research Centre.

Proteomic profile of circulating and tissue-derived extracellular vesicles in oesophageal
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Background: The proteomic characterization of Extracellular Vesicles (EVs) from cancer
patients can be of theranostic relevance to many cancer types including oesophageal adenocarcinoma (OAC), an obesity-associated cancer with no biomarkers available on the market. EVs
carry protein markers from specific tissue, including cancer cells and adipose tissue, and they
can circulate in the bloodstream.
Patients and Methods: Size-exclusion-chromatography was used to purify EVs from 2ml of
blood serum and visceral adipose tissue conditioned media (ACM) of OAC patients [n=10 Control/healthy donors, n=10 Obese (BMI>30) and n=10 non-obese OAC patients]. Nanoparticle
tracking analysis and flow cytometry confirmed that the EVs ranged 50-500nm in diameter with
a similar mode, and that fluorescence-triggered EVs (CFSE) were double positive for CD81+ and
CD63+. The protein levels were determined by label-free-quantitative-mass-spectrometry.
Results: 706 proteins were identified in EVs from plasma, of which 65 were significantly altered
in OAC patients when compared to control (p<0.05, FDR<0.05, difference>1). 2656 proteins
were identified in EVs from ACM, of which 680 were significantly altered in OAC patients
when compared to control. Comparative analysis of the altered proteins in EVs from plasma and
ACM showed that 6 proteins were common and consistently increased in OAC when compared
to control (MYL6, VCP, HSP90AB1, CLTC, CCT7, TCP1). The prognostic significance of these
genes was evaluated in KM-plotter onlin-database (http://kmplot.com/) by selecting the OAC
database (n=80). The high expression of three of these genes (HSP90AB1, CCT7, TCP1) resulted in significantly decreased survival and showed a strong and significant correlation between
them (p<0.01). In addition, a detailed analysis of the ACM dataset revealed that 118 proteins
were significantly modulated in obese OAC patients when compared to non-obese patients
(p<0.05, FDR<0.05, difference>1).
Conclusions: This work demonstrates that disease-specific proteomic and molecular signatures
can be interrogated by analysing circulating and adipose tissue-derived EVs to generate a new
platform for the development of novel theranostics in OAC.

Gold nanoparticles coupled to a novel radiosensitizer (Pyrazinib) increased radiation sensitivity and antiangiogenic activity by rewiring mitochondrial metabolism in oesophageal
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Background: Standard treatment regimens for oesophageal adenocarcinoma (OAC) focus on
neoadjuvant treatment with chemo-radiotherapy, prior to surgery. Only 20% of patients show
a complete response to neoadjuvant treatment. We have shown that a novel patented molecule,
pyrazinib (P3) significantly enhanced radiosensitivity in OAC, inhibited angiogenesis, and
showed altered metabolic phenotype. Gold nanoparticles (GNP) have shown radiosensitiser effect by increasing the effectiveness of radiation delivered to the tumour. Here, we coupled GNP
with 10mM P3 and we investigated if this new combination molecule (GNP@P3) will elicit
enhanced radiation sensitivity in OAC.
Materials and Methods: An isogenic model of OAC radioresistance was used to assess the
effects of GNP@P3. OAC cells were cultured for 24h with drugs followed by 2Gy X-ray irradiation. Radiosensitivity was measured using clonogenic assay. Toxicity study and intersegmental
vessel assay of GNP@P3 were performed in vivo in Tg(fli1:EGFP) zebrafish embryos.OAC
isogenic cells were subjected to real-time metabolic profiling. Cells were treated with drugs
for 24h followed by 2Gy X-ray irradiation. After 24h from irradiation cells were subjected to
mito-stress test using the Seahorse Biosciences XFe24 analyser.
Results: GNP@P3 showed enhanced radiosensitiser effects when compared to GNP alone by
significantly reducing surviving fractions by 28% in the radiosensitive cells and by 27% in the
radioresistant. GNP@P3 showed antiangiogenic activity inhibiting intersegmental-vessel-development, while GNP alone did not showed antiangiogenic activity. No signs of toxicity were
detected in zebrafish embryos at 10mM GNP@P3. GNP@P3 significantly inhibited oxygen
consumption rate and extracellular acidification rate in radioresistant cells after irradiation when
compared to GNP alone. Similarly, a significant reduction of ATP production, proton leak , and
maximal respiration was measured in radioresistant cells treated with GNP@P3 when compared
to GNP alone
Conclusions: In conclusion, P3 is active in the conjugate formulation with GNP and shows
increased radio-sensitising and anti-angiogenic effects, mediated by P3’s ability to alter the
metabolic profiles of these OAC cells.
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Background: Human epidermal growth factor (HER2)-overexpression occurs in≈ 20% of breast
cancers conferring aggressive behaviour and poorer prognosis. Although several drugs (i.e.,
neratinib) have been developed to target HER2, it is estimated that up to 70% of patients do not
gain benefit, due to innate or acquired drug-resistance. This study investigated if differences in
proteome occurred between HER2-positive breast cancer cell lines and their neratinib counterparts, in order to shed light on the neratinib resistance mechanism.
Materials and Methods: Mass spectrometry-based quantitative proteomics was used to analyse
the protein expression profile of HER2-positive breast cancer cell lines (HCC1954, SKBR3
and EFM192A) and their neratinib-resistant (NR) counterparts developed in our laboratory
(HCC1954-NR, SKBR3-NR and EFM192A-NR). These experiments were repeated n=3 times.
The differential expression analysis of the three parental cell lines individually, versus their resistant counterparts was investigated. The workflow run in R was based on (DEP) package and a
total of 18 samples from HER2+ breast cancer cells were analysed. Gene Ontology and pathway
analysis were performed by enrichr web tool. Principal component analysis (PCA) was also
performed. Differentially expressed proteins (DEP) were defined as FDR ‹ 0.05 and log2(fold
change) ≥1.5.
Results: The conditions and replicates were clustered together accurately and independently
of being resistant or sensitive to neratinib. A total of 105 differentially expressed proteins were
found. Of those, 57 were DEP between HCC1954 variants, 43 between SKBR3 variants and 7
between EFM192A variants. Notably, only 2 DEP were shared between two different cell line
pairs and no DEP was shared between the three different cell line pairs.
Conclusions: Interestingly, no DEP were found between the three cell line pairs. These findings
suggest that the three different cell lines developed neratinib resistance through divergent
mechanism(s) that may be cell-specific. Determination of possible targets to elucidate the
mechanism(s) of onset of resistance and establishing reliable biomarkers are crucially needed to
improve diagnosis and patients’ outcomes.
Funding: This research was supported by the Research Council Advanced Laureate Award
EVIC to LOD [IRCLA/2019/49].
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Background: Diagnosis and assessment of prostate cancer (PCa) patients is dependent on
accurate interpretation and grading of histopathology. However, morphology does not necessarily reflect the complex biological changes occurring during disease progression, and current
biomarkers have demonstrated limited clinical utility in patient assessment. This study aimed to
develop biomarkers that accurately define PCa biology by distinguishing specific pathological
features that enable reliable interpretation of pathology for accurate Gleason grading of patients.
Methods: Online gene-expression databases were interrogated and a pathogenic pathway for
PCa was identified. The protein expression of key genes in the pathway, including adaptor
protein containing a pleckstrin homology (PH) domain, phosphotyrosine-binding (PTB) domain,
and leucine zipper motif 1 (Appl1), Sortilin and Syndecan-1, was examined by immunohistochemistry (IHC) in a pilot study of 29 PCa patients using monoclonal antibodies designed
against unique epitopes. Appl1, Sortilin, and Syndecan-1 expression was first assessed in a
cohort of 112 patients demonstrating that the monoclonal antibodies clearly illustrate gland morphologies. To determine the impact of a novel IHC-assisted interpretation (the utility of Appl1,
Sortilin, and Syndecan-1 labelling as a panel) of Gleason grading, versus standard Haematoxylin
and eosin (H&E) Gleason grade assignment, a radical prostatectomy sample cohort comprising
114 patients was assessed.
Results: In comparison to H&E, the utility of the biomarker panel reduced subjectivity in the
interpretation of PCa tissue morphology and improved the reliability of pathology assessment,
resulting in Gleason grade redistribution for 41% of patient samples. Importantly, for equivocal
IHC-assisted labelling and H&E staining results, the cancer morphology interpretation could be
more accurately applied upon re-review of the H&E tissue sections.
Conclusions: This study addresses a key issue in the field of PCa pathology by presenting a
novel combination of three biomarkers and has the potential to transform clinical pathology
practice by standardising the interpretation of the tissue morphology.

Pleiotropic mechanisms governing regulation of pancreatic cancer cell chemo-radio-sensitivity by microRNA-31.
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Background: Resistance to chemotherapy and radiotherapy is a significant clinical problem
for patients with PDAC. Therefore, there is an urgent need to characterize mechanisms
underpinning resistance in PDAC and to identify new therapeutic targets for enhancing
therapeutic sensitivity. Evidence suggests that microRNAs (miR) play pivotal roles in resistance
to therapy in other cancer types through multiple mechanisms. We have previously demonstrated
that miR-31 regulates therapeutic sensitivity in mesothelioma and oesphageal adenocarcinoma,
however, its role in PDAC remains almost completely unstudied. Here, we investigated if miR31 played a role in PDAC treatment resistance.  
Methods: A pCMV-miR vector containing a synthetic miR-31 mimic was stably expressed in
miR-31-low BxPC-3 cells via liposomal transfection. Similarly, a pmiR-Zip vector was used to
stably suppress endogenous miR-31 in miR-31-high Panc-1 cells. Appropriate stable vector controls were employed. Chemosensitivity and radiosensitivity was assessed by the gold-standard
clonogenic assay. Mechanistic studies of miR-31 influence on treatment-related cell biology
involved a variety of molecular techniques, including clonogenic assay, qPCR, Western blot,
ICP-MS, ELISA, flow cytometry, gene silencing and overexpression and proliferation assay.   
Results: In PDAC cells miR-31 was found to simultaneously enhance radiosensitivity but
promote chemoresistance. In both cases miR-31 modulation resulted in altered induction of
treatment-associated DNA damage response. MiR-31-mediated chemoresistance to platinumbased agents was associated with a reduction in DNA damage induction, due to ATOX1mediated sequestration of chemotherapy in the cytoplasmic compartment and a reduction in
drug trafficking to the nucleus. Conversely, miR-31-mediated alterations in the radiation-induced
DNA damage response were found to be due to regulation of the GPx8 antioxidant enzyme and
associated alterations in ROS detoxification.
Conclusion: Our study demonstrates a potential modifiable mechanism underlying the
resistance of PDAC cells to chemo-radio-therapy, involving altered intracellular drug trafficking and ROS signalling mediated by miR-31, indicating it as a promising target for therapeutic
intervention.
This project was supported by a Provost’s PhD project award from Trinity College Dublin.
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Background: Oesophageal adenocarcinoma (OAC) and colorectal cancer (CRC) incidence rates
are rising with adipose tissue accumulation being a driver of metabolic changes. Importantly,
not all fatty acids, the main components of adipose have the same effect. Thus diets high in saturated fats (SFA) induce an adverse hypertrophic adipose profile, with a pro-inflammatory and
insulin resistant state while monounsaturated fatty acids (MUFA) do not, despite equal obesity.
Our hypothesis is that SFA rich diets increase cancer progression while MUFA may prevent it.
Methods: Progressive cell models of OAC (QH; Barrett’s metaplasia, OE33; oesophageal
adenocarcinoma) and CRC (HKE3; colon carcinoma, HCT116; colon carcinoma with activated
kRas allele) were treated with SFA palmitate (PA) or MUFA oleate (OA) for 48 hours. Cytokine
secretion was measured by ELISA. Real-time metabolic profiling was completed by Seahorse
Analyzer. Mass-spectrometry quantitative proteomics was completed to determine the altered
immuno-metabolic pathways.
Results: PA increased secreted pro-inflammatory cytokine IL-8 in comparison to OA in metaplasia cells but less so in oesophageal adenocarcinoma cells. In CRC cells, PA increased IL-8
release compared to OA. Real-time metabolic analysis showed an increase in glycolysis in
oesophageal adenocarcinoma cells when treated with PA versus OA. Additionally, it showed a
decrease in mitochondrial ATP production following PA treatment in oesophageal metaplasia
and adenocarcinoma cells. Proteomic analysis shows PA, not OA, increases fatty acid metabolism (SCD) and oncogenic signaling (RAB2B/5A/18) in metaplasia cells but not oesophageal
adenocarcinoma cells. In both CRC cells, PA increases fatty acid metabolism (SCD/FAR1), cell
cycle (mTOR) and cell-cell interactions (CD44) greater than OA.
Conclusion: Further analysis is ongoing to better understand the interaction between PA versus
OA in increasing stages of disease progression. Our data so far probes our hypothesis and clearly
indicates that dietary interventions should be considered as a supplementary treatment approach
to manage and/or prevent OAC and CRC progression.

Harnessing the Power of Nanotechnology to Optimise Therapy in Ovarian Cancer
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Background: Ovarian cancer (OC) is the most lethal type of gynaecological cancer. The
standard of care (SOC) in OC has been platinum/taxane-based chemotherapy, however, most
patients subsequently develop chemoresistance. Translational advances in OC have changed
the treatment paradigm, with the identification of patients that respond to poly ADP ribose
polymerase (PARP) inhibitors. One such inhibitor (Olaparib) is approved only for maintenance
treatment of recurrent OC disease regardless of BRCA mutation status. Therefore, it is important
to develop novel treatment methods for this disease. Nanotechnology/ nanomedicine is one such
application that is considered to have the potential to improve treatment efficacy by combining
platinum-based chemotherapy and maintenance therapies such as olaparib and target-specific
antibodies to enhance the selectivity of treatment. The present study aimed to develop “nanocarrier” complexes comprising functionalised diamond-based nanomaterials loaded with PARP
inhibitor and coupled with chemotherapeutic agents (paclitaxel) and conjugated with anti-folate
antibodies to direct and deliver monotherapy and chemotherapy payloads.
Materials and Methods: To develop nanocarrier nanocomplexes, Bare, uncoated nanodiamonds (NDs) were PEGylated and functionalised either with PTX (NDs/PTX), or with olaparib
(NDs/Olaparib) alone and with PTX and olaparib and conjugated with folate antibodies (NDs/
PTX/Olaparib/FR). OC Explants isolated from OC patients’ ascites were exposed to the lab-developed nanocomplexes, then the cytotoxic effects of these nanocomplexes was examined using
immunohistochemistry and immunoblotting techniques.
Results: The results of this study revealed that the combination of ND/PTX/Olaparib/FR had
a higher cell viability inhibition with an associated induction of cell cycle arrest, and increased
caspase 3 than each single treatment. Nanocomplexes treatment also results in elevated DNA
damage (increased γ-H2AX expression) with concomitant inhibition of PARP expression and
associated with elevated PARP cleavage.
Conclusions: The present study highlighted that OC explants exposed to a combination of paclitaxel with olaparib (NDs/PTX/Olaparib/FR) exhibited the most significant synergistic effects
among the three combinations.

ASSOCIATION BETWEEN HISTOLOGICAL SUBTYPES OF LUNG ADENOCARCINOMA AND KRAS MUTATIONS USING DEEP LEARNING.
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Background: Treatment of lung adenocarcinoma (LUAD) is dependent on a number of molecular biomarkers, typically assessed through immunohistochemistry or genetic sequencing.
Multiple studies have demonstrated that different histological subtypes of LUAD are associated with distinct molecular profiles. Recently approved KRAS-G12C inhibitors, sotorasib and
adagrasib, make this group of patients of particular interest. Associating histological subtype
with KRAS-G12C mutation status using deep learning may provide a cost-effective method of
triaging patients most likely to benefit from treatment with KRAS-G12C inhibitors. This study
aims to develop deep learning-based classifiers to predict histological subtype and KRAS-G12C
mutation status directly from digitised histology slides and identify potential associations between histological subtype and KRAS-G12C status.
Patients and Methods: Hematoxylin and eosin-stained slides of 94 patients were digitised, annotated and pre-processed for deep learning applications. We trained a ResNet18 classifier using
transfer learning to predict histological subtype and KRAS-G12C mutation status. We evaluated
model performance by measuring the area under the receiver operating curve (AUROC) for the
detection of histological subtype and KRAS-G12C mutation status.
Results: Histological subtype was predicted with an AUROC of 0.88 in a held-out test set. The
model struggled to correctly detect the acinar subtype, predicting 31% of acinar tiles as lepidic
and 27% as solid.
Conclusions: The trained deep learning classifier was able to accurately predict micropapillary,
mucinous, papillary, and solid histological subtypes in LUAD. Work remains to be carried out
to directly predict KRAS-G12C mutation status and associate predicted KRAS-G12C mutation
status with predicted histological subtypes.
I would like to express my gratitude to those who have assisted in the progress of this study,
Stephen Finn, Anne-Marie Baird, Pilib Ó Broin, Martin Barr, and, in particular, Anna Keogh for
her time and effort in helping to prepare the dataset. I would also like to extend my thanks to
Science Foundation Ireland for funding this research.
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Background: Oesophageal Adenocarcinoma (OAC) is the most strongly associated cancer with
obesity. Adipose tissue is a regulatory organ with many downstream effects which are still not
understood. This study aims to elucidate what influence adipose tissue metabolism and secretome has in treatment resistance and whether this correlates with patient’s clinical parameters.
Methods: Following patient consent, ex-vivo Visceral Adipose Tissue (VAT) explants were
exposed to increasing doses of radiation with/without Palmitate and Oleate and adipose conditioned media (ACM) was generated. Agilent Seahorse Xfe24 was used to measure oxygen
consumption rate (OCR) and extracellular acidification rate (ECAR) in VAT explants. Treated
ACM was analyzed using metabolomics and via MSD multiplex ELISA to assess 54 secreted
analytes. All data were correlated with extensive patient clinical parameters including obesity,
metabolic syndrome status, treatment response and survival, all data were integrated to identify
any relevant signatures.
Results: VAT explant energy metabolism showed a significant increase for OCR and ECAR
with obesity and increasing radiation exposure, however, OCR was significantly decreased following Palmitate treatment compared with untreated and Oleate treated adipose explants, with
Oleate significantly increasing adipose explant OCR levels compared with control (p<0.05).
Altered secretion of proinflammatory mediators was observed from the obese adipose secretome
compared with non-obese patients, with increasing radiation doses and with fatty acid treatment
(p<0.05). Glutamine pathway-associated metabolites were shown to be altered with obesity
(p<0.05). A data subset was shown to correlate with a series of clinical patient factors (p<0.05).  
Conclusion: We have demonstrated that obesity and increasing radiation doses can significantly
alter the metabolic influences of adipose tissue, with fatty acid treatment further influencing
these changes. Alterations in the secretome of adipose tissue could potentiate the tumour microenvironment and diminish treatment efficacy, therefore further interrogation is required to fully
elucidate the influence adipose tissue may have on treatment response.

Efficacy of aqueous clove extract against lung cancer
P Shukla, P Monje, J O’Brien, S.G Gray, Ken Scot, J.J O’Leary, P Kavanagh, B.M Mohamed
1
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Background: More than 1.8 million people get diagnosed with lung cancer every year of which
over 90% die from it. With most cases being diagnosed at an advanced stage, the treatment
options are limited to surgery, chemotherapy, radiation therapy, palliative care, and some drugs
such as gefitinib. Targeted therapies such as EGFR inhibitors have proven to be effective but, in
many cases, the tumor develops anti-resistance against the drug. Therefore, there’s a need for an
alternative that has fewer side effects and is difficult to develop resistance against. Chemopreventive compounds have gained much popularity over the last decade for their various biological
properties. Clove (Syzigium aromaticum) is one of the most used spices in the food sector, that
has gained tremendous importance in the pharmaceutical industry for its wide range of biological properties. In this project, we explored the analytical characteristics and the anti-cancer
property of cloves and its compounds.
Materials and Methods: Five different clove extracts were prepared in the laboratory using different solvents and were characterised using different analytical techniques (TLC, GCMS, NMR
and LCMS). As proof of concept, the clove extracts were tested against two different NSCLC
A549 cell lines (Parent and cisplatin-resistant) using immunohistochemistry and immunoblotting techniques.
Results: The clove extracts showed a significant decrease in cell viability, and cell nucleus size.
Treatment of clove extracts also resulted in changes in mitochondrial membrane potential, lysosomal mass, and cell cycle arrest.
Conclusions: The findings suggest that the clove extract can be explored more in the future as a
therapeutic agent in the fight against cancer.

Establishing patient-derived organoids (PDOs) for screening cell therapies in hard-to-treat
solid cancers
Éabha O’Sullivan, Ismail Elgenaidi, Gerard Fitzmaurice, Siobhan Nicholson, Stephen Finn,
Maeve Lowery, Jacintha O’Sullivan, Kathy Gately
Trinity Translational Medicine Institute, Trinity College Dublin & St. James’s Hospital, Dublin
Introduction: Despite the success of cell therapies such as Kymriah (Tisagenlecleucel) and
Yescarta (Axicabtagene ciloleucel) in haematological malignancies, the same success has not
translated into solid malignancies. Targeting solid tumours is more challenging due to the
naturally low infiltration of T cells, and the tumour’s ability to dampen the immune response.
Patient-derived organoids (PDOs) are 3D model systems that recapitulate tumour heterogeneity
and the TME of their corresponding in vivo organs. PDOs display rapid and highly successful
establishment rates, leading to a recent increase in popularity within precision medicine
research. The full potential of this model system remains unrealised due to a fundamental lack
of protocol standardisation across research groups. This study aims to create a standardised
protocol to establish a living biobank of long-term PDOs from three hard-to-treat solid
malignancies, gastric, colorectal, and non-small cell lung cancer. These 3D models will capture
disease heterogeneity and are an ideal platform for biomarker discovery and drug screening.
Methodology: Matched tumour and adjacent tissue samples were obtained from informed
consenting patients across colorectal and non-small cell lung cancer subtypes. Using the method
outlined by Kim et al. 2019, the tissue samples were enzymatically dissociated into single cells.
Dissociated cells were either directly embedded (colorectal) into Cultrex Reduced Growth
Factor BME (Type 1), or expanded in 2D prior to embedding (lung). The embedded cells were
cultured and passaged using the PneumaCult Airway Organoid Kit or supplemented advanced
DMEM/F12 media (lung), or IntestiCult Human Organoid Growth Medium (colorectal) to
establish long-term PDO platforms.
Results: 3D lung and colorectal PDO models from tumour and matched adjacent tissue have
been established and passaged. Here we present representative images of the early-stage PDOs.
Conclusion: This early-stage study is optimising a robust protocol for culturing of PDOs
that supports a personalised medicine approach for translational cancer research and drug
development.

Cancer Immunology

Characterising the role of Interleukin-18 in Barrett’s Oesophagus and the progression to
Oesophageal Adenocarcinoma.
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Background: Oesophageal adenocarcinoma is characterised as a dismal cancer, with a 5-year
survival rate in western countries of less than 20%. The disease is an inflammation-associated
cancer, which begins with a pre-neoplastic precursor inflammatory condition known as Barrett’s oesophagus (or Barrett’s metaplasia), which can then progress into neoplastic dysplasia
(pre-malignant cancerous growth of epithelial cells), and then subsequently to an adenocarcinoma tumour with the capability of spreading through neighbouring smooth muscle layers and into
neighbouring lymph nodes, potentially metastasising further.
Caspase-1 is an inflammatory caspase which mediates the maturation and release of inflammatory cytokines, IL-1β and IL-18, and initiates the inflammatory form of cell death, pyroptosis,
in response to canonical inflammasome activation. A previous study carried out by our research group showed that caspase-1 expression was significantly upregulated in Barrett’s tissue
compared with tissues from healthy and later, malignant, stages of disease. Caspase-1 mediates
the release of pro-inflammatory cytokines during Barrett’s, contributing to chronic inflammation. However, despite high caspase-1 expression, IL-18 secretion was significantly lower from
Barrett’s tissue.
Materials and Methods or Patients and Methods: Expression levels of IL-18 were analysed
using publicly available patient datasets, and by western blotting of samples taken from a cell
line-based disease progression model. Responses of this model to IL-18 were assessed by western blotting and through ELISAs.
Results: Analysis of IL-18 expression levels from patient datasets reveal that IL-18 expression is lower in Barrett’s tissue compared to healthy epithelial tissue. Further analysis of IL-18
expression in a cell line-based model of disease progression confirmed that its expression is
significantly lower during high-grade dysplasia. Responses to IL-18 are also altered in this cell
line model of disease progression.
Conclusions: The observed alterations in IL-18 expression and IL-18-induced responses may
contribute to the onset of Barrett’s oesophagus and the progression of oesophageal adenocarcinoma.
Aidan Agnew is a recipient of the Ussher award.

OESOPHAGEAL CANCER SURGERY PROMOTES A PRO-TUMOUR, PRO-METASTATIC PHENOTYPE THAT IS PARTLY INHIBITED BY IMMUNOTHERAPY   
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Background: Adjuvant immunotherapy for oesophageal cancer is set to become a standard of
care following the Checkmate-577 trial proving the efficacy of adjuvant nivolumab. Scientifically,the key mechanisms are unclear. This study profiled systemic anti-/pro-tumour immunity
and circulating pro-metastatic factors perioperatively in patients, and the impact of immune
checkpoint blockade on key pathways using an ex-vivo model systems.
Materials and Methods: Systemic immunity in oesophageal cancer patients (n=14) was immunophenotyped prior to surgery(postoperative day(POD)-0) and POD-1,3,7 and week-6, using
flow cytometry.Longitudinal serological profiling was conducted by multiplex ELISA characterising systemic immunity and pro-metastatic signalling. The cytolytic ability of circulating
lymphocytes against oesophageal cancer cell lines was assessed with and without immunotherapies;nivolumab/ipililmumab.
Results: PD-1+ and CTLA-4+ T-cells peaked on POD-1, and significantly decreased by week
6(p<0.01). Circulating soluble checkpoints PD-1,PD-L2,TIGIT and LAG-3 significantly(p
<0.001) increased from POD-3, with decreases in Th1 cytokines(IFN-g,IL-12p40,IL-1RA,CD28,CD40L) and increases in Th-2-cytokines(IL-4, IL-10) observed(p<0.001), and a return
to baseline by week 6. Circulating pro-inflammatory cytokines(TNF-α,MCP-1) and pro-metastatic factors (VEGF-α,FLT-1,Tie-2,PIGF) significantly(p<0.001) increased in the immediate
post-operatively.In an ex-vivo model, the cytolytic ability of circulating lympohcytes peri-operatively(p<0.01) was propagated with the use of nivolumab/ipilimumab. Surgery decreased the
frequency of circulating Th-1 like cells, an effect inhibited by nivolumab/ipilimumab.
Conclusion: Major oesophageal cancer surgery promotes a switch from Th1 to Th2 cellular immunity,dampening the cytolytic ability of T-lymphocytes,promoting the elaboration of pro-metastatic signalling factors systemically. In an ex-vivo model, PD-1/CTLA-4 inhibition induced
a shift to a Th1-like cytotoxic phenotype, highlighting a potential pathway through which such
therapies can effect minimal residual disease, and a need to study optimal timing of adjuvant
therapy.

INVESTIGATING THE IMMUNE PROFILE OF RISK-STRATIFIED PANCREATIC
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Background: Pancreatic cystic lesions (PCLs) are fluid-filled structures found within or on the
pancreas. Most PCLs are detected incidentally during routine investigations and account for
~13.5% of diagnosed PC. While many PCLs are benign, others such as intraductal papillary mucinous neoplasms (IPMNs) possess the ability to undergo malignant transformation and are regarded as precursor lesions of pancreatic cancer (PC). Dysregulated chemokine release contributes to poor immunotherapy responses in immune-excluded tumours, such as PC. Chemokines
guide the migration of immune cells into tissues, however, the desmoplastic microenvironment
within PC alters adhesive capacity causing exclusion of effector immune cells. The influence of
PCL-secreted pro-/anti-inflammatory chemokines and growth factors on PC initiation, promotion and progression remains unstudied.
Materials and Methods: Multiplex ELISAs were employed to screen pancreatic cyst fluid
(PCF) and patient-matched sera for a range of literature-derived chemokines and growth factors
(Eotaxin, Eotaxin-3, IL-8, IP-10, MCP-1, MCP-4, MDC, MIP-1α, MIP-1β, TARC, MIF, Fractalkine, I-TAC, RANTES, SDF-1, IL-6, TGF-β, HDF, PDGF-AB, VEGF-A, GM-CSF, sICAM-1,
TLSP, CD147 and PAI-1). We assessed this panel of analytes in PCF from 18 patients (7 highrisk, 6 low-risk and 5 pseudocyst). Pseudocysts, largely pancreatitis-derived non-neoplastic
lesions with no risk of malignant transformation, were used as normal controls.
Results: Twenty-five analytes were detected across all samples at varying concentrations,
dependent upon sample type and risk status. IL-6 (753.80±596.50pg/mL vs. 23.08±1.47pg/
mL) and fractalkine (550.00±245.40pg/mL vs. 96.76±19.06pg/mL) levels were significantly
increased in high-risk serum compared to low-risk and pseudocyst counterparts, respectively.
PAI-1 levels were found to be significantly lower in high-risk PCF compared to pseudocyst
(1.82±1.05 ng/mL vs. 23.25±5.83 ng/mL, respectively).
Conclusions: Our preliminary data identifies pro-inflammatory immune targets within PCF and
sera that may contribute to PC development, and could be used to further elucidate potential
immune pathways that could be targeted to enhance immune cell infiltration into tumour tissue.

Investigating the role of fractalkine in oesophageal adenocarcinoma tumour growth and
epithelial-mesenchymal transition
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Background: Oesophageal adenocarcinoma (OAC) is a poor prognosis cancer with a dismal
5-year survival rate of ~20%. Current response rates to chemotherapy and/or radiotherapy are
only ~30% and new therapeutics are urgently needed. Our group has reported that fractalkine,
a pro-inflammatory chemokine, has a role in the disruption of anti-tumour immunity in OAC.
Preliminary data from our group shows that CX3CR1 antagonism of the fractalkine receptor CX3CR1 hinders proliferation of the OAC cell line OE33 and attenuates their features of
epithelial mesenchymal transition (EMT). We propose that fractalkine directly promotes OAC
tumour progression and metastasis and that CX3CR1 antagonism might hold potential as a novel
therapeutic in OAC patients.
Materials and methods: To determine the effects of the chemokine fractalkine on OAC cells,
the OE33 cell lines were treated with recombinant fractalkine (0.1, 0.5, 1, 5, 10, 50, 100, 200ng/
mL) for 24 hours. Cell proliferation was assessed using a CCK8 cell proliferation assay. To
elucidate whether fractalkine induced EMT in OAC tumours, the OE33 cells were treated with
recombinant fractalkine (200ng/mL) for 24 hours, stained with antibodies against EMT markers
e-cadherin, SLUG and vimentin, and were analysed by flow cytometry.
Results: Treatment with 10, 50, 100 and 200ng/ml fractalkine induced OE33 cell proliferation
with greatest and most statistically significant increases in proliferation observed at a dose of
200ng/mL. SLUG and Vimentin expression increased after 24-hour fractalkine treatment.
Conclusions: These pilot data indicate that high concentrations of fractalkine enhances cell proliferation and the features of EMT in OE33 cells, thus supporting the hypothesis that antagonism
of the CX3CR1:Fractalkine pathway holds therapeutic potential in OAC. Future in vitro and in
vivo studies will further elucidate the role of fractalkine in OAC tumour growth and metastasis
and confirm the therapeutic utility of CX3CR1 antagonism in this hard-to-treat cancer.

EVALUATING THE POTENTIAL OF OLAPARIB AND P3 AS NK CELL THERAPY
SENSITISERS IN GLIOBLASTOMA MULTIFORME
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Background: Glioblastoma multiforme (GBM) is the most common primary brain malignancy, affecting ~3.19 people per 100,000 annually. The median overall survival of patients with
this devastating and incurable disease stands at ~14.6 months post-diagnosis. The prognosis
for GBM remains dismal, primarily due to resistance to the intensive trimodal standard of care
regimen of surgical resection and adjuvant chemoradiation. ‘Off-the shelf’ NK cell-based therapies are showing significant promise for the treatment of GBM, however the highly immune
suppressive and evasive tumour microenvironment presents a unique challenge for their success.
The present study was conducted to elucidate the potential of a PARP inhibitor, olaparib and a
novel drug, P3 to modulate NK cell-mediated immunity in GBM and boost the efficacy of NK
cell-based therapies.
Methods:The NK cell receptor (NKR) ligand profile of T98G Glioblastoma cells +/- olaparib or
P3 was determined. Healthy NK cells were co-cultured with T98G cells +/- olaparib or P3 and
their NKR profile was subsequently assessed. The impact of olaparib or P3 on NKR ligand shedding from T98G cells was examined. The effect of olaparib or P3 on inflammation in GBM was
investigated by quantifying IL-6. Finally, the impact of olaparib on NK cell migration towards
the soluble GBM microenvironment was analysed.
Results: PARP inhibition upregulated key NKR ligands and death receptors which could facilitate enhanced tumour eradication by NK cell therapies. P3 had a profound effect on the expression of NKRs and their cognate ligands as well as death receptors, thereby disrupting NK cell
evasion in GBM. P3 also decreased the expression of the immune checkpoint TIGIT, potentially
preventing NK cell exhaustion within the GBM microenvironment.
Conclusions: Overall, this study provides strong insights into the promise of olaparib and P3 as
immunomodulatory agents capable of enhancing the clinical benefit of NK-cell based therapies
for GBM patients.

EXPLORING THE IMPACT OF VISCERAL OBESITY ON NK CELL PHENOTYPE
AND FUNCTION IN OAC
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Introduction: Oesophageal adenocarcinoma (OAC) is an aggressive obesity-associated cancer,
with a dismal 5-year survival rate of <20%. OAC patients face poor treatment response rates and
urgently require new therapeutics. Our group have previously shown fractalkine drives natural
killer (NK) cell migration to omentum in OAC patients, where their viability and function is altered. We propose harnessing NK cells and chemokine receptor antagonists as a cellular therapy
in OAC.
Methods: NK cells were profiled from OAC patient blood, omentum and tumour. Visceral obesity was measured by PET CT scan. PBMC were treated with OAC patient-derived tumour or
adipose conditioned media (TCM or ACM) from obese or non-obese patients and their NK cell
phenotype was measured by flow cytometry. Soluble NKR ligand were profiled by ELISA.
Results: There was a significant negative correlation between intratumoural NK cell frequency
and the visceral fat area, a measure of visceral obesity. There were significantly lower frequencies of total (p=0.04), FasL+ (p=0.04), TRAIL+ (p=0.03), α4β7+ (p=0.02) and NKp30+ (p=0.06)
NK cells in the blood of obese OAC patients compared to non-obese. Treatment with the TCM
of obese but not non-obese patients resulted in a significant decrease in the frequency of TRAIL+
(p<0.0001), NKp30+ (p=0.0066) and NKp46+ (p=0.0017) NK cells. Treatment with the ACM
of non-obese but not obese patients resulted in a significant decrease in the frequency of IFNγ+
(p<0.0001) and TNF-α+ (p<0.0001) NK cells. There were significantly higher levels of soluble
NKR ligands ULPB3 (p=0.008) and B7-H6 (p=0.04) in the TCM of OAC patients compared to
the ACM
Discussion: Our data demonstrates that differential NK cell phenotypes exist in obese and nonobese OAC patients. Furthermore, the soluble environment of the adipose and tumour tissues
influences NK cell phenotype and function. This highlights the detrimental systemic effects of
visceral obesity on NK cell tumour surveillance.

EVALUATION OF CELL ENGINEERING TECHNOLOGY POTENTIAL USING PATIENT-DERIVED CELLS
A O Driscoll1, E Murray1, D Doherty2, L Bacon3, N Gardiner1
Cryobiology Laboratory , St James Hospital , Dublin
Immunology, TTMI, Trinity College, Dublin
3
Haematology , St James Hospital , Dublin
1
2

Background: Chimeric Antigen Receptor (CAR) T-cell therapy is now a promising cellular
immunotherapy, using genetically modified T cells. However, optimisation of CAR T manufacturing is required to deliver more effective and enduring CAR T-cells. The aims of the study
were to examine the feasibility of using cryopreserved patient cells as starting material for cell
engineering using electroporation.
Materials and Methods: Fresh and cryopreserved normal donor cells and cryopreserved patient
peripheral blood stem cells were thawed and the T-cells were expanded in culture. The optimum
electroporation parameters (EMC830 Electroporator) were assessed to obtain the highest level of
green fluorescent protein (GFP) mRNA expression while maintaining cell viability. T cell subset
analysis using flow cytometry panels was performed (FacsCanto BD).
Results: The mean T-cell viability was 93.1±1.2% prior to transfection with GFP mRNA. Control cells (n = 3) and the thawed patient cells (n = 6) had low transfection efficiencies (4.7±1.3%
and 5.1±2.3% respectively). Alteration of mRNA or cell concentrations did not increase the
transfection efficiencies. Mean cell viabilities reduced to 60% at 2 hours post electroporation but
recovered to over 80% at 24 hours and 48 hours post electroporation. A higher mean transfection rate was observed in patients with a diagnosis of lymphoma (3.8 ±0.8%) compared to those
with multiple myeloma (1.7% ±0.4%). Phenotype analysis showed CD4+ helper T-cells had
the highest expression of GFP (91.6±0.6%), followed by MAIT cells (75.1±3.7%), iNKT-cells
(70.8±5.1%), CD8+ T-cells (10.8±2.3%) and NK cells (0.6±0.1%).
Conclusions: Electroporation efficiencies and cell viability were lower than expected despite
varying a number of parameters. Optimum parameters varied in different T-cell subsets and with
underlying diagnosis. The resilience of the patient T-cells after multiple rounds of chemotherapy
may impact how susceptible these cells are to further external stress applied in-vitro. This preliminary study has shown the feasibility of using cryopreserved patient cells for cell engineering
development studies.

COMPLEMENT COMPONENTS ARE ASSOCIATED WITH RADIORESISTANCE,
ALTER THE T-CELL PHENOTYPE AND CAN PREDICT PATIENT RESPONSE TO
TREATMENT IN RECTAL CANCER
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Background: Poor pathological response to neoadjuvant chemoradiation therapy (neo-CRT) is
a clinical problem in rectal cancer. There is a need to determine molecular factors influencing
response to neo-CRT and identity novel predictive biomarkers. Evidence supports a role for the
complement system in tumourigenesis and therapeutic response in cancer.
Methods: Radiosensitivity of colorectal cancer (CRC) cell lines (HCT116, SW837, HRA-19,
SW1463) was assessed by clonogenic assay. Gene expression was assessed by qPCR. Protein
expression and anaphylatoxin production was assessed by ELISA. Transient C3 knockdown
was achieved by siRNA reverse transfection. T cell viability, proliferation and activation was
assessed by flow cytometry. Circulating C3a levels in pre-treatment rectal cancer patient sera
(n=39) were assessed by ELISA.
Results: HRA-19 cells are significantly more radioresistant compared to SW837 and HCT116
cells, whilst HCT116 cells are the most radiosensitive. Complement proteins (C3, C5) and anaphylatoxins (C3a, C5a) were produced by CRC cells, with significantly lower levels produced
by HCT116 cells. Complement protein production positively correlated with surviving fraction
at a clinically-relevant dose of 1.8Gy X-ray radiation. Knockdown of C3 in HRA-19 cells was
associated with increased radiosensitivity at 2Gy. Co-culture with siC3 HRA-19 cell supernatants was associated with increased T-cell apoptosis when compared to scrambled controls. Recombinant C3a altered T cell proliferation and activation. C3a levels were elevated in pre-treatment sera from rectal cancer patients with a subsequent poor pathological response to neo-CRT,
when compared to those with a good response (p=0.039).
Conclusions: Complement is produced by CRC cells, with increased gene and protein expression associated with radioresistance. C3 knockdown resulted in increased radiosensitivity
suggesting a role for complement in the radioresponse in CRC. Increased C3a levels in pre-treatment patient sera predicted subsequent poor responses to neo-CRT, further supporting a role for
complement in treatment response and highlighting the potential for complement as a biomarker
predicting response to neo-CRT in rectal cancer.
Thank you to the patients who donated samples to research. Thank you to the Irish Cancer Society for funding this research.
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Background: Oesophageal Adenocarcinoma (OAC) is the most strongly associated cancer with
obesity. Adipose tissue is a regulatory organ with many downstream effects and its role in the tumour microenvironment is still not fully understood. This study aims to elucidate what influence
the tumour and adipose microenvironment has on immune cell function.
Methods: Following patient consent, ex-vivo visceral adipose tissue and tumour explants were
cultured to generate adipose and tumour conditioned media (ACM/TCM). Levels of dendritic
cells (DCs) maturation and macrophage (MΦ) polarisation following ACM or TCM exposure
were analyzed by flow cytometry. Agilent Seahorse Xfe24 was used to measure mitochondrial
metabolic parameters in DCs and MΦs following ACM or TCM exposure under normoxia or
hypoxia, with or without fatty acid inhibition. Mitochondrial profiling was also assessed following these conditions via microscopy and flow cytometry. ACM and TCM were analyzed via
ELISA to assess secreted pro-inflammatory factors and whether these correlated with immune
cell function. All data were then correlated with patient clinical factors.
Results: MΦ showed increased expression of pro-inflammatory and anti-inflammatory markers
following ACM exposure but following TCM exposure only anti-inflammatory markers were
increased (p<0.05). DCs showed altered maturation marker expression following ACM/TCM
treatment (p<0.05). DCs showed altered Proton Leak, Basal and ATP-linked respiration following exposure to ACM (p<0.05). M1 MΦ showed decreased basal and ATP-linked respiration
following exposure to ACM (p<0.05). Macrophage lipid accumulation and secreted pro-inflammatory factors were shown to be altered by fatty acid inhibition and hypoxia (p<0.05)
Conclusion: We have demonstrated that adipose tissue secretome can significantly alter metabolic and functional parameters of myeloid cells. Alterations in the secretome of adipose tissue
could potentiate the tumour microenvironment and deleteriously affect immune cell function
therefore further interrogation is required to fully elucidate the influence adipose tissue may
have on treatment response.

HEIGHTENED METABOLIC RESPONSES IN NK CELLS FROM PATIENTS WITH
NEUROBLASTOMA SUGGEST INCREASED POTENTIAL FOR IMMUNOTHERAPY
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Background: High risk neuroblastoma is responsible for most deaths in paediatric cancer
patients. The introduction of anti-GD2 immunotherapy has significantly improved outcomes but
there is still only approximately 56% 5 year event-free-survival for these children and improvements in treatments are urgently required. Anti-GD2 immunotherapy uses the patients’ own
immune system to kill cancer cells. In particular, Natural Killer (NK) cells kill antibody coated
tumour cells by a process called antibody dependent cellular cytotoxicity (ADCC). However,
our previous work has highlighted metabolic exhaustion of NK cells in circulating blood of adult
cancer patients, identifying this as a potential therapeutic target.
Patients and results: In this study, we investigated circulating NK cells in patients newly diagnosed with neuroblastoma. We found evidence of activation of NK cells in vivo by the cancer
itself. While some evidence of NK cell dysfunction was observed in terms of IFNg production
and cytotoxic degranulation activities, most results indicated that the NK cell compartment
remained relatively intact. In fact, some aspects of metabolic and functional activities were actually increased in patients compared to controls. Glycolytic responses, which we show are crucial for antibody dependent cellular cytotoxicity (ADCC) during immunotherapy, were actually
enhanced in patients and CD16, the NK cell receptor that mediates ADCC, was also expressed at
high levels in some patients.
Conclusions: Overall, the data suggest that patient NK cells could be harvested at diagnosis for
subsequent beneficial autologous use during immunotherapy. Enhancing glycolytic capacity of
cell therapies could also be a strategic goal of future cell therapies for patients with neuroblastoma and other cancer types.
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Background: Oesophageal cancer signals the start of a difficult period of health related physical, psychological and social challenges. To date, relatively few studies have explored the cancer
journey experiences of oesophageal cancer survivors. To this end this qualitative study aimed to
explore the experienes of oesophageal cancer diagnosis, treatment, and recovery, with a view to
informing the health education needs of this group.
Patients and Methods: Participants who had undegone an oesophagectomy participated in face
to face focus groups as part of the ReStOre I trial at St James’s Hospital Dublin, the national
centre for Oesophago-gastric cancer in Ireland. Focus groups were audio recorded, transcribed
verbatim, and analysed thematically.
Results: Eighteen participants participated in one of four focus groups, which had two to eight
participants in each. Four themes and 11 subthemes were constructed which reflected the oesophageal cancer journey. The themes largely concluded that fear and uncertainty underpinned
all stages of diagnosis, treatment, and recovery. Participants emphasised:
(a) a lack of understanding over what to expect throughout treatment and recovery,
(b) the demanding and traumatic period of adjustment required as a result of changes to their
physical, pscyhological, and social functioning,
(c) that support provided by family, friends, and acquaintances was variable and uninformed,
often to the point of being counterproductive to physical and pyschocial recovery.
Conclusions: Tailored education is needed to enable patients to prepare for each stage of
their oesophageal cancer journey. Equally, families and wider social networks should receive
education that enables them to provide oesophageal cancer survivors with appropriate support.
Education should be provided at intervals that enable patients, survivors, and support networks
to prepare for the physical, emotional, and social challenges experienced during diagnosis,
treatment and recovery.
Acknowledgements: This study was funded by the HRB (HRA-POR-2014-535). The authors
wish to acknowledge the participants who so kindly gave their time to participate in this study.
We would also like to acknowledge the support of the Clinical Research Facility at St James’s
Hospital for providing a dedicated research environment for this study.
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Introduction: The aim of this study is to examine the impact of the first wave of the COVID-19
pandemic on utilisation of oncology drugs dispensed in community and hospital settings in
Ireland.
Methods: A repeated cross-sectional study using interrupted time series analysis (ITSA) to
examine the immediate (level) and change in trend(slope) pre- and post-interruption(first wave).
National pharmacy claims data from the HSE-Primary Care Reimbursement Services from two
drug schemes are used:(i)Oncology Drug Management System (ODMS) for hospital-based
drugs and (ii)General Medical Services(GMS), a community-based means-tested scheme. Using
negative binomial regression, trends in number of items dispensed in those 16+ years are examined prior to (Jan2019-Feb2020) and post-interruption (Mar2020-Apr2021), or until change
in funding approval for ODMS drugs. Immediate and monthly percentage change are presented. The five most frequently dispensed drug classes: (i)ODMS: Pembrolizumab, Petruzumab,
Trastuzumab, Nivolumab and Daratumumab and (ii)GMS: anti-oestrogens, aromatase inhibitors,
fluorouracil, methotrexate and hydroxycarbamide.
Results: Significant reductions in the level of number of items dispensed was observed postMarch 2020 only for Pembrolizumab (-23%; p<0.01). There was only a significant change in the
trends post- compared to pre-interruption for Daratumumab (-4.4%; p<0.001) but not for other
ODMS drugs examined. For GMS pharmacy claims there was only a significant immediate
(level) decrease for methotrexate (-9%; p<0.01) but no other drugs. A significant trend change
was only found for aromatase inhibitors (-0.6% per month; p=0.04) and hydroxycardamide
(-0.7%;p=0.03), indicating a slowing of the pre-trend after the first wave.
Conclusion: Only a small number of drugs used in oncology that were examined were affected
by the first pandemic wave, with most unaffected. Continuing surveillance of drugs used in oncology is required, taking into consideration factors including underlying patterns of cancer diagnoses, use of these drugs in other indications and altered treatment plans during the pandemic.
Acknowledgements: HSE primary care reimbursement services for supply of the data for the
study. Irish Cancer Society for funding the study (CMP21BEMU).
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Introduction: Clinical trials are the cornerstone of modern medical practice. The current National Cancer Strategy aims to double the percentage of patients on cancer therapeutic clinical
trials. Trial recruitment can be challenging, with low recruitment rates impacting the commencement of up to 10% of clinical trials. It is therefore important to understand both motivations
behind and barriers to trial enrolment. The patient trial experience is seldom measured as an
outcome in clinical trials. This survey aimed to assess patient satisfaction with clinical trial
participation and to identify factors which may optimize future trial recruitment.
Methods: This study involved participants from six clinical radiation oncology trials, incorporating multiple tumour sites. Patient satisfaction responses were collected by electronic questionnaire. Data was collated in a secure database, with statistical analysis completed in partnership
with our biostatistician.
Results: A total of 69 patients completed the survey. Of those surveyed, 88% were satisfied with
their experience of clinical trials, whilst only 4% reported dissatisfaction with their experience.
The willingness to participate in further trials was 82%. The majority of patients (88%) would
encourage friends or family to participate in clinical trials. The most common reasons for
participating in trials included helping people with similar conditions (68%) and contributing
important information to medical science (53%). Reasons impeding participation in future trials
relate to perceived additional time and financial costs. The most frequently reported barriers to
participation in future trials were patients having fulfilled their duty (10%), excess paperwork
(5.8%) and financial burden (4.4.%).
Discussion: This study demonstrated high satisfaction rates among our clinical trial participants.
The most commonly reported reasons for trial participation were altruistic in nature, in keeping
with existing literature. Our study also identified barriers to future trial participation. A better
understanding of both motivations and obstacles may help optimise recruitment in future studies
and improve trial experience.
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Background: ReStOre is a 12-week multidisciplinary rehabilitation programme tailored
towards the needs of upper gastrointestinal (UGI) cancer survivors, by providing exercise,
nutrition support, education and peer support. Until recently, ReStOre was delivered in-person
within a specialist cancer centre. However, a telehealth model of delivery of ReStOre, named
‘ReStOre@Home’, could enable greater access to ReStOre by overcoming barriers such as location, requirement to isolate for immuno-compromised, transport, and lack of time. This study
explored experiences and perspectives of cancer survivors who took part in the ReStOre@Home
feasibility study.
Patients and Methods: This single-arm feasibility study recruited participants who had completed curative treatment for UGI cancer. The 12-week online rehabilitation programme was
delivered by video call using telehealth software (Salaso) and consisted of group resistance
training, remotely-monitored aerobic training, 1:1 dietary counselling, 1:1 physiotherapy support
and group education sessions. Semi-structured interviews were conducted by independent
researchers at post-intervention assessments. Transcripts were analysed following Braun and
Clarke’s 6-step process for reflexive thematic analysis.
Results: Participants (n=9, male = 8) aged 58 – 76 years and 5-17 months post-treatment completed the online programme. Six themes were identified: i) Challenges with recovery prior to
ReStOre@Home ii) Improved physical and mental health iii) Returning to meaningful activities
iv) A social source of peer and professional support v) Personalised care meeting individual
needs vi) Experiences of technologies. Participants’ preferences and recommendations for future
telehealth programmes were discussed.
Conclusions: A telehealth multi-disciplinary rehabilitation programme supported participants in
physical and psychosocial recovery. Qualitative analysis identified an important ongoing need
for in-person care and provided detailed insights of participant experiences during telehealth-delivered rehabilitation.
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Background: An important goal of cancer survivorship services is to improve physical and
psychosocial wellbeing through increasing levels of physical activity. Patients treated during the
COVID-19 pandemic may particularly benefit from this goal, following the exceptional stresses
they experienced during treatment which may have negatively impacted their survivorship
outcomes. A system involving individual assessment of rehabilitation needs, triage and referral
to a suitable exercise-based rehabilitation service may be effective but has yet to be evaluated in
a real-world context.
This study will evaluate the real-world application of an exercise assessment and triage system
on the physical and psychosocial outcomes of people treated for cancer during the coronavirus
pandemic.
Patients and Methods: The PERCS study consist of two work packages (WP):
WP 1: PERCS website. With patient and multi-disciplinary representatives, co-design a website
to support exercise in cancer survivorship, including a directory of suitable rehabilitation and
exercise services in Ireland.
WP 2: Assessment and triage system. Recruit n=100 adult participants who completed cancer
treatment in St James Hospital since March 2020 with no medical contraindications to exercise.
Initial assessment (T0) of physical fitness and function, nutritional status, health-related quality
of life and psychosocial wellbeing.
An algorithm based on latest recommendations for exercise rehabilitation in cancer will be used
to triage participants into one of three exercise referral pathways, depending on current physical
activity levels and requirements for supervision during activity.
After 12 weeks (T1), participants will be invited for a reassessment with additional measures of
feasibility and satisfaction. The real-world applicability of the assessment and triage system will
be assessed using the Reach, Effectiveness, Adoption, Implementation, Maintenance (RE-AIM)
framework.
Conclusions: A personalised approach to exercise-based rehabilitation referral may assist
people living with and beyond cancer to exercise in the most appropriate and effective way to
improve health outcomes. The PERCS study commenced in Spring 2022.
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Background: Multi-disciplinary rehabilitation programmes are effective in supporting the
complex needs of people following treatment for upper gastro-intestinal cancer by providing
exercise, nutrition support, education and peer support. Online delivery of rehabilitation programmes can improve access to rehabilitation in many situations. The ReStOre programme has
been evaluated in an in-person setting, and this present study aims to evaluate the feasibility of
ReStOre@Home, an online version of the ReStOre programme.
Patients and Methods: This single-arm feasibility study recruited participants after curative
treatment for oesophago-gastric cancer with no evidence of disease recurrence, and no contraindication to exercise training. The 12-week online rehabilitation programme was delivered
by video call using telehealth software (Salaso) and consisted of group resistance training,
remotely-monitored aerobic training, 1:1 dietary counselling, 1:1 physiotherapy support and
group education sessions. The primary outcome was feasibility, measured by recruitment rates,
attendance, retention, incidents, acceptability and Telehealth Usability Questionnaire (TUQ).
Semi-structured interviews were analysed thematically and coded for outcomes related to feasibility and acceptability.
Results: 12 participants (age 65.42 ± 7.24 years, 11 male) were recruited, representing a
recruitment rate of 32.4%. Retention rate was 75%, with three participants not completing
the programme due to work commitments (n=1), illness (n=1) and poor internet connection
(n=1). Two participants required ongoing technological support from family. Mean attendance
for the online sessions: education 90%; dietetics 90%; physiotherapy 84%; resistance training
79%. Mean TUQ score: 4.69/5, indicating high levels of usability, interface quality and overall
satisfaction. No adverse incidents occured. Participants reported that ReStOre@Home was
convenient, effective and beneficial for physical and psychological wellbeing. Some participants
reported a preference for in-person contact, and a need for pre-programme technology training
was identified.  
Conclusions: Online delivery of ReStOre@Home showed high levels of programme adherence
and participant satisfaction. While online programmes can improve accessibility for some, additional efforts are required to include those with poor digital skills.
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Background: Head and Neck cancer (HNC) incorporates cancers of the mouth, pharynx, larynx,
nasal cavity and sinuses. People living with HNC experience similar survivorship needs to
other cancer types as well as unique biopsychosocial issues. Little is known about their global
physical function. The primary aim of this study was to profile the physical function of HNC
survivors following completion of their cancer treatment.
Methods: Participants were recruited (n=30) from HNC clinics, for 21 weeks at St. James’s
Hospital Dublin. Baseline demographics and surgical details was obtained from Electronic
Patient Records (EPR). The following assessments were conducted; Grip Strength, 30 Second
Sit to Stand, Short Physical Performance Battery (SPPB), Clinical Frailty Scale, Neck Disability Index, FACT H&N for HRQOL, falls history, self-perceived physical recovery, and early
lymphoedema signs. Clinically indicated onward referrals made by the research physiotherapist
were recorded.
Results: Location of HNCs were oral cavity (n=17), laryngeal (n=3), hypopharyngeal (n=5) and
oropharyngeal (n=5), 66.7% were males and 33.3% females, with a mean (SD) age of 65.1 (9.1)
years. Eighty-seven percent (n=26) had primary surgical intervention, 43.3% (n=13) had radiotherapy and 33.3% (n=20) had chemotherapy. Eighty percent were < 6 months post completion
of cancer treatment. Mean (SD) handheld grip strength was 27.5 (8.5) kgs, mean (SD) number
of stands in 30 seconds was 11.10 (3.9), the median (IQR) SPPB score was 10 (3). Twenty-two
percent (n=5) reported a fall in the last 12 months. Twenty-five percent (n=7) had head and neck
lymphoedema and 76.7% (n=23) reported neck disability. The FACT H&N showed mild – moderate impairment.
Conclusion: This study shows deficits in this post-treatment HNC population, and has identified
global weakness, early signs of Lymphoedema, neck disability and mild to moderate impairments in HRQOL. Clearly there is a need for targeted rehabilitation after treatment for HNC and
indicates a need to be further explored in future studies.
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Background: Although therapies for recurrent oesophageal cancer may impact survival and
HRQL, surveillance protocols after primary curative treatment are varied and inconsistent,
reflecting a lack of evidence. This study aimed to determine the impact of surveillance on
recurrence pattern, treatment, survival and health-related quality-of-life (HRQL) following curative-intent resection for oesophageal cancer.
Patients and Methods: ENSURE was an international multicenter study of consecutive patients
undergoing surgery for oesophageal and oesophagogastric junction cancers (2009-2015) across
20 centers (NCT03461341). Intensive surveillance (IS) was defined as annual CT for three years
postoperatively. The primary outcome measure was overall survival (OS), secondary outcomes
included treatment, disease-specific survival, recurrence pattern, and HRQL. Multivariable
linear, logistic and Cox proportional hazards regression analyses were performed.
Results: 4,682 patients were studied (72.6% adenocarcinoma, 69.1% neoadjuvant therapy,
45.5% IS). At median follow-up 60 mths, 47.5% developed recurrence, oligometastatic in 39%.
IS was associated with reduced symptomatic recurrence (OR0.17 [0.12–0.25]) and increased
tumour-directed therapy (OR2.09 [1.58–2.77]). After adjusting for confounders, no OS benefit
was observed among all patients (HR1.01 [0.89–1.13]), but OS was improved following IS for
those who underwent surgery alone (HR0.60 [0.47–0.78]) and those with lower pathological
(y)pT stages (Tis-2, HR0.72 [0.58–0.89]). In addition, a multimodal surveillance approach was
associated with improved OS (HR0.83 [0.72–0.95]) among all patients. IS was associated with
greater anxiety (P=0.016), but similar overall HRQL.
Conclusions: IS was associated with improved oncologic outcome in select cohorts, specifically
patients with early-stage disease at presentation or favorable pathological stage post neoadjuvant
therapy. This may inform guideline development, and enhance shared decision-making, at a time
when therapeutic options for recurrence are expanding.
Acknowledgements: This work is funded by the Irish Cancer Society (ICS) Research Grant
CRDF22ELL. The opinions, findings and conclusions expressed in this material are those of the
author(s) and do not necessarily reflect the view of the ICS. We acknowledge the contributions
of Sinead King, SJH, Dublin, Hannah Adams, Gloucestershire Hospitals NHS Foundation Trust,
England; and Masaru Hayami, CLINTEC, Karolinska Institutet, Stockholm, Sweden.
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Background: Exercise prehabilitation prepares patients for cancer surgery. Integrating prehabilitation into existing clinical pathways is challenging and potential barriers need to be addressed
to optimise functionality. Acceptability, the perception among stakeholders that exercise prehabilitation is agreeable, palatable or satisfactory, is a key parameter that should be assessed.
Aim: To examine acceptability of exercise prehabilitation prior to oncological resection among
patients, family members and healthcare workers (HCW).
Methods: Acceptability was assessed using an anonymous online 8-item Likert scale
questionnaire, underpinned by the Theoretical Framework of Acceptability. An overall acceptability score, calculated as a compositive of the seven acceptability constructs (burden, affective
attitude, ethicality, intervention coherence, self-efficacy, effectiveness, opportunity cost) and
single-item general acceptability score is provided. Participants were recruited through social
media, by email and from surgical oncology clinics in St James Hospital. Prior to questionnaire
completion, participants viewed a short animation or infographic describing exercise prehabilitation (purpose, dose, schedule, mode of delivery and benefits). Data is presented as median
(interquartile range). Correlation analysis between general acceptability and each acceptability
construct was examined using Spearman’s Rank correlation coefficient to identify areas of high
acceptability. Between-group differences were examined using the Krustal-Wallis Test.
Results: A total of 230 participants including 101 HCW, 91 patients, 34 family members and 4
non-defined, participated. Overall acceptability scores were similar between all three stakeholder
groups (29(4) (HCW), 29(7) patient and family members 28(4) (p=0.740)) out of 40. Affective
attitude (rs=.513, p<0.001), ethicality (rs=0.348, p<0.001), self-efficacy (rs=0.404, p=<0.001) and
intervention coherence (rs=0.357, p<0.001) were positively correlated with general acceptability.
Conclusion: Exercise prehabilitation is acceptable among key stakeholders, specifically in the
areas of affective attitude, ethicality, intervention coherence and self-efficacy. This suggests that
stakeholders like the idea of exercise prehabilitation; understand its purpose; are confident in
patients’ ability to participate and regard it is an important intervention.

Nature, severity and impact of oesophagectomy on oropharyngeal swallowing amongst
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Background: Despite increasing survivorship following curative oesophageal resection for
oesophageal cancer, little research has investigated chronic oropharyngeal and oesophageal
dysphagia. This study aims to investigate the nature, severity and impact of oesophagectomy on
swallowing at least 12 months post-operatively.
Patients and Methods: A cross-sectional study was conducted. Participants who were minimum 12 months post-oesophagectomy were consecutively recruited in St James’s Hospital, the
national oesophageal cancer centre. Presence, nature and severity of dysphagia were evaluated
using videofluoroscopy (MBS Impairment Profile and Penetration Aspiration Scale (PAS)).
Tongue strength and endurance assessment (IOPI) and Yale swallow protocol were also completed. The Functional Oral Intake Scale (FOIS) evaluated oral intake status. Impact of dysphagia
was evaluated using validated swallow-related quality of life tools (MD Anderson Dysphagia
Inventory (MDADI), EORTC-QLQ-OES-18).
Results: Thirty adults (mean age 64.8+/-9.661 years, 24 males) have been recruited to date, who
were mean 38.4 months (+/-19.35) post curative oesophageal resection (transhiatal and transhoracic surgeries). Based on preliminary analysis, mean MBS Imp Total Oral and Pharyngeal
Scores were 5.23+/-2.32 and 6.4+/-3.15 respectively; including delayed pharyngeal swallow
initiation (100%), reduced hyoid movement (83.3%), reduced laryngeal elevation (77%), and
reduced upper oesophageal sphincter opening (53.3%). 86.7% had oesophageal retention,
with duration of transit through the oesophagus being longer than healthy norms in 65.5% of
participants. No laryngeal aspiration of food/fluids was observed, 5 participants experienced
penetration (PAS mean 1.23 +/-.57). Mean FOIS, EORTC and MDADI scores were 6.43+/-.774,
37+/-9.35, and 75.86+/-16.69 respectively. Data collection and analysis is ongoing.
Conclusions: Adults who are minimum 12 months post-oesophagectomy present with altered
pharyngeal swallow physiology and impaired swallow-related quality of life. Further research
is required to establish evidence-based dysphagia intervention to optimise physiological and
QOL-related outcomes amongst oesophageal cancer survivors.

Physical activity and cardiorespiratory fitness in adolescent survivors of central nervous
system tumours.
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Introduction: Survivors of childhood central nervous system (CNS) tumours can experience a
wide range of late-effects. Many will become early adolescent and adolescent cancer survivors
and will therefore face a unique set of challenges which differ greatly to the challenges experienced by younger and older adult survivors. Significant knowledge gaps still exist on the longterm supportive care needs of adolescent survivors of CNS tumours.
Our study aimed to assess physical activity (PA) and cardiorespiratory fitness in adolescent
survivors of CNS tumours.
Methods: Participants were recruited from the National Children’s Cancer Service in CHI
Crumlin. Inclusion criteria included: diagnosis of a primary CNS tumour, aged between 10-17
years, between 3 months and 5 years post completion of oncology treatment and independent
mobility. Cardiorespiratory fitness was assessed using the six-minute walk test. PA was measured using a waist-worn Actigraph GT3X accelerometer, worn over a 7 day period.
Results: 21 participants (n=8 male) were recruited with a mean age of 14.16 (SD = 1.83) years.
Mean time since completion of oncology treatment was 1.83 (SD = 1.19) years. Mean 6-minute
walk distance (6MWD) was 498.33 (SD = 65.56) metres, equating to a rank on the 8th percentile overall [1]. 6MWD was significantly reduced compared to predicted 6MWD (p<.001, 95%
CI [-177.27, -117.58]) [1]. Mean daily time spent in sedentary behaviour, light intensity PA and
moderate to vigorous PA was 652.42, 119.83 and 54.74 minutes respectively. 4.8% of participants were found to be meeting the PA guidelines. Adolescents who received treatment with
chemotherapy engaged in significantly less moderate to vigorous intensity PA than those who
did not receive chemotherapy (p=.007).
Conclusion: Adolescent survivors of CNS tumours present with significantly impaired levels of
cardiorespiratory fitness and lead significantly sedentary lives. Few adolescents were found to be
meeting the World Health Organisation recommended PA guidelines.

Cardiorespiratory fitness and health-related quality of life amongst survivors of childhood
central nervous system tumours.
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Introduction: With recent advancements in surgical techniques, imaging and adjuvant therapies,
survival rates for children with central nervous system (CNS) tumours have improved. Research
priorities have now shifted to focus on late-effects and quality of survivorship amongst survivors
of childhood CNS tumours. Our study aimed to assess cardiorespiratory fitness and health-related quality of life (HRQoL) amongst survivors of childhood CNS tumours. A secondary aim was
to investigate relationships between cardiorespiratory fitness and HRQoL.
Methods: Participants were recruited from the National Children’s Cancer Service in CHI
Crumlin. Inclusion criteria included: diagnosis of a primary CNS tumour, aged between 6-17
years, between 3 months and 5 years post completion of oncology treatment and independent
mobility. Cardiorespiratory fitness was assessed using the six-minute walk test. HRQoL was
assessed with the PedsQL Generic Core Scales, Version 4.0, both self-report and parent proxy
report forms were used.
Results: 30 participants (n=14 male) were recruited with a mean age of 12.55 (SD = 3.23) years.
Mean time since completion of oncology treatment was 2.06 (SD = 1.30) years. Mean 6-minute
walk distance (6MWD) was 489.93 (SD = 63.69) metres, equating to the 8th percentile overall.
6MWD was significantly reduced compared to predicted 6MWD (p<.001, 95% CI [-156.88,
-109.06]) [1]. Parent proxy-reported HRQoL was significantly reduced compared to healthy
population norms (p<0.001, 95% CI [-24.72, -14.31]). A strong positive correlation exists
between 6MWD and both parent and child-reported HRQoL (p=0.003). Child-reported HRQoL
outcomes differed significantly between children who received treatment with Radiation Therapy and those who did not (p=0.022).
Conclusion: Survivors of childhood CNS tumours present with impaired levels of cardiorespiratory fitness and HRQoL compared to healthy population norms. Higher levels of cardiorespiratory fitness are associated with higher levels of HRQoL. Children who received treatment with
Radiation Therapy were at increased risk for poor HRQoL outcomes.
This study was completed as part of R Keating’s thesis for an MSc in Cancer Survivorship.
Financial support to complete the MSc was provided by the Children’s Health Foundation. We
would like to gratefully acknowledge the study participants and their parents who gave their
time to participate in this study.
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Background: Benefits of physical activity whilst on chemotherapy are well documented. Cancer
patients may not necessarily be aware of these benefits or feel supported to engage in physical activity. There is a dearth of research on cancer patients’ own perceptions of and attitudes
towards physical activity.
Objective: To explore and describe cancer patients’ perceptions of physical activity while
receiving chemotherapy. The study aims were to: 1) Identify how cancer patients’ physical
activity levels can change when receiving chemotherapy; 2) decipher barriers to and facilitators
for physical activity among cancer patients undergoing chemotherapy; and 3) ascertain cancer
patients’ perspective on education pertaining to physical activity, whilst receiving chemotherapy.
Methods: Ten semi-structured qualitative interviews were conducted with 10 patients across
a spectrum of cancers including breast cancer, ovarian cancer, adenocarcinoma oesophageal
cancer, non-small cell lung cancer, colorectal cancer, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, undergoing active chemotherapy treatment at a large tertiary cancer centre. Interviews
comprised a set of open-ended questions developed based on the literature and focused on the
topic of investigation. All interviews were digitally recorded, transcribed, member checked, and
analysed inductively using thematic analysis.
Results: Participants reported a reduction in their physical activity levels since receiving chemotherapy. Treatment side effects including fatigue and pain negatively impacted on their physical
activity levels. Most participants reported a lack of education about physical activity throughout
their chemotherapy which they felt limited their ability to manage their physical activity. Participants identified that exercise programmes could potentially assist them to better manage their
physical activity levels.
Conclusion: From the perspective of cancer patients undergoing chemotherapy, barriers to
physical activity can exist for them. Referral to cancer exercise specialist services to objectively
identify the benefits of exercise programmes for cancer patients would be beneficial to help them
manage their physical activity levels.

Implementation of self-management support in cancer services: a multiple case study
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Background: The Irish National Cancer Strategy recommends that cancer services implement
survivorship programmes which includes self-management with support. Self-management is
one’s “ability to manage the symptoms, treatment, physical and psychosocial consequences and
lifestyle changes inherent in living with a chronic condition”. Supporting those living with and
beyond cancer to self-manage is now recommended as part of quality cancer survivorship care.
However, self-management support (SMS) is not consistently implemented across cancer services. Understanding existing implementation of SMS, and context-specific determinants of implementation is required to guide implementation strategy selection and design. This study aims
to assess the current delivery of SMS in Ireland and the factors that influence implementation.
Materials and Methods: Using a multiple case study design, we will describe delivery and
factors influencing implementation across eight cancer centres in Ireland. Multiple methods are
being used: a survey to describe types of SMS, a review of policy documents and semi-structured interviews with key informants (i.e., professional identified as having the knowledge about
the delivery of SMS). Survey data is being analysed using directed content analysis informed
by the PRISMS taxonomy of SMS. Within each case, data from documents and interviews are
being analysed using a framework approach. Cross-case analysis is exploring factors associated
with implementation. The Consolidated Framework for Implementation Research informed the
interview topic guide and is guiding the analysis.
Results: SMS delivery differs across cancer services in Ireland. Data collection and analysis is
continuing. Preliminary findings highlight distinguishing organisational and system level factors
influencing how SMS is delivered.
Conclusions: This research provides a greater understanding of contextual factors influencing
implementation of SMS in cancer services. Results will highlight the gaps in delivery and the
factors influencing implementation that need to be addressed. Findings will be relevant to researchers and practitioners involved in implementing SMS and cancer survivorship programmes.

Understanding of Metastatic Cord Compression Among Physiotherapists Working in Irish
Healthcare Settings
J Prendergast1, J Broderick2
1

Department of Physiotherapy, Trinity College Dublin, Dublin

Background : Metastatic Cord Compression (MSCC) is defined as a medical emergency and
is a complication associated with advanced cancer . Back pain is the most common presenting
complaint for MSCC. Physiotherapists assess and treat patients with back pain regularly as part
of their practice. The aims of this study are to examine the current understanding of MSCC
among physiotherapists working in Irish healthcare settings, to understand if physiotherapists
feel equipped and prepared to educate patients with advanced cancer regarding the risk of developing MSCC and to identify continuous professional development (CPD) needs for physiotherapists in the area of MSCC.
Method: An anonymous online survey was developed with Qualtrics software and distributed
online via Twitter and the Irish Society of Chartered Physiotherapists (ISCP). Physiotherapists
in direct patient contact, working in the Republic of Ireland were invited to carry out the survey.
Participants were asked about their current working environment and their experiences working
with patients with MSCC. The sample data was analysed using ISM SPSS 26.0 and data was
primarily described descriptively.
Results: Of the physiotherapists reached during survey distribution, 239 participants completed the survey in full. Musculoskeletal outpatients was the most common working area among
respondents. Of the survey respondents, 29.29% (n=70) reported that they had treated a patient
with metastatic cord compression in the past year. Almost half of respondents (46.44%, n=111)
reported that they were aware that spinal metastases occur in up to five percent of all patients
with cancer. The majority of survey respondents (95.82% (n=229)) felt there was a need for
CPD for physiotherapists regarding MSCC.
Conclusion: There is decreased confidence among physiotherapists when it comes to educating
patients with advanced cancer regarding the risk of developing MSCC. This research study identified a need for targeted CPD for physiotherapists to address this knowledge gap.

Recruitment Strategies in Exercise Trials in Cancer Survivorship - A Systematic Review
SA Reynolds1,2, L O’Connor2,3, A McGee1,2, A Quinn Kilcoyne1,2, A Connolly1,2, D Mockler4, E
Guinan1, 2, L O’Neill2, 3
School of Medicine, Trinity College, the University of Dublin, Dublin, Ireland
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Background: In spite of clear evidence-base supporting a benefit to exercise on physical and
psychological metrics, recruitment to exercise trials amongst cancer survivors is suboptimal. We
explore current recruitment rates, strategies, and common barriers to participation in exercise
oncology trials in cancer survivorship.
Methods: A systematic review was conducted using a predefined search strategy in EMBASE,
CINAHL, Medline, Cochrane library and Web of Science on the 28/02/2022. Two independent
reviewers screened titles and abstracts, selecting relevant randomized controlled trials for fulltext review. Risk of bias and data extraction were completed in duplicate.
Results: Of the 3204 identified studies, 87 papers corresponding to 86 trials were included. The
predominant cancer sites were breast and colorectal cancers (76.74%, n=66 trials). Recruitment
rates were highly variable with a median rate of 38% (range 0.52-100%). A small but non-significant positive correlation (rho=0.201, p=0.064) was demonstrated where recruitment is done
directly through healthcare professionals. However, passive techniques including the use of
state (rho=-0.367, p=0.001) or hospital registries (rho=-0.255, p=0.018) demonstrated a negative
association with recruitment. Common reasons for non-participation included: lack of interest
(46.51%, n = 40); distance and transport (45.3%, n=39); failure to contact (44.2%, n=38); time
constraints (40.7%, n=35); and health concerns (34.9%, n=30).
Conclusions: Recruitment of cancer survivors to exercise interventions is suboptimal with barriers being predominantly patient-oriented. Addressing such issues through patient participation in
research trial development provide a method of correcting such barriers.

A Profile of Patients Attending a Cancer Rehabilitation Physiotherapy Service in a National Cancer Centre
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Background: Cancer rehabilitation can improve quality of life, fatigue, physical function, and
cardiorespiratory fitness after cancer treatment. Evaluation of new cancer rehabilitation services
is needed. The aim of this review was to profile of patients attending a newly established outpatient cancer rehabilitation physiotherapy service in a National Cancer Centre.
Patients and Methods: Physiotherapy documentation was reviewed for patients between November 2021 and May 2022. Patient demographics, cancer related fatigue (FACIT-F), measures
of physical function including leg strength (30 second Sit-to-stand) and clinical frailty scale
(CFS) were completed at the initial physiotherapy visit. This review was approved by the Research and Innovation Office in the Trinity St James’s Cancer Institute (No. 7656).
Results: Data on 250 patients referred to the service between October 2021 and May 2022 was
included in this review (56% male). The mean age of patients was 64±11 years (Range 31-83
years). The main tumours patients presented was thoracic cancer (n=80). In total 73% were in
the first-year post treatment and 18% more than a year post treatment while 9% were on treatment at the time of review.
Clinical frailty scores ranged from 3-6. Patients reported an average fatigue score of 33/56
(Range 15-52, SD 10), indicating moderate fatigue levels. In total 72% of patients did not
achieve age matched gender norms for leg strength. Patients attended on average 4 physiotherapy sessions (SD 7). Input included a single assessment and exercise advice session (24%),
multiple sessions for 1:1 physiotherapy input (37%), group based supervised exercise programmes (22%) and onward referral (13%). The most common onward referral was to primary
care physiotherapy (n=27).
Conclusions: Patients presenting to a cancer rehabilitation service attended with a variety of
rehabilitation needs including impairments in cancer-related fatigue and leg strength. The
limitations identified suggest Referral to cancer rehabilitation is indicated for patients during and
after cancer treatment.

An Exploration of Patient Experiences and Satisfaction with a Virtual Pre-operative Rehabilitation Programme Prior to Cancer Surgery During the COVID-19 Pandemic
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Background: Exercise prehabilitation is the concept of increasing an individual’s exercise
capacity to physically prepare them for their upcoming surgery, through aerobic and strengthening exercise [1]. Prior to the COVID-19 pandemic, the OpFit prehabilitation programme in
St. James’ Hospital Dublin consisted of daily, face-to-face, physiotherapy led exercise classes.
However, due to the COVID-19 pandemic, an online exercise programme was introduced so that
face to face contact could be reduced and social distancing recommendations were adhered to.
The aim of this study is to explore patient experiences of, and satisfaction with, a virtual
pre-operative rehabilitation programme for those awaiting cancer surgery in St. James’ Hospital,
Dublin.
Patients and Methods: Patients who engaged in at least one online prehabilitation exercise
class during the COVID-19 pandemic were recruited to this study. The Telehealth Usability
Questionnaire (TUQ) was administered to explore patient satisfaction, effectiveness of telehealth, accessibility and usability, and usefulness of a virtual exercise programme.
Results: 151 patients attended at least one online prehabilitation exercise class between April
2020 and March 2021. Of these, 128 were deemed suitable for inclusion in the stud, and 57
completed the online questionnaire (response rate of 45%).
The average score across all sections of the TUQ was 6.04, on a scale of 1-7, where 1 indicated
the lowest level of agreement, and 7 indicated the highest level of agreement. The highest score
was in the domain of “ease of use” (6.23) and the lowest was in “reliability” (5.28).
Conclusions: Telehealth is an acceptable way of providing remote treatment during a global
pandemic. Participants felt safe receiving treatment in this way and would be happy to continue
this way in the future. Further research is needed to compare the effectiveness of a virtual exercise programme compared to face to face rehabilitation, and ways of overcoming the barriers to
telehealth, especially for older adults.

Reporting and adherence to principles of resistance exercise training in female patients
with breast cancer with or at risk of breast cancer related lymphoedema: A systematic
review
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Background: One in five breast cancer survivors experience breast-cancer-related-lymphoedema (BCRL). Resistance exercise (REX) guidelines in BCRL recommend low dose, gradually
progressive REX 2-3 times/week with adaptations in response to lymphoedema symptoms. This
review aimed to evaluate the reporting of REX prescription and modification principles against
prescription and reporting standards in randomized controlled trials (RCTs) prescribing REX for
patients with or at risk of BCRL.
Patients and Methods: A qualitative systematic review was performed. Electronic database
searches were conducted on EMBASE, Medline, Web of Science and CINAHL in September
2021. RCTs evaluating the effect of REX on lymphoedema onset or exacerbation in a population
with or at risk of BCRL were included. Data extraction included data on study design (PICO),
characteristics (intervention overview, sample demographics, baseline lymphoedema data),
methods (adherence to resistance training principles) and outcomes (adherence, dose modification, lymphoedema outcome). The quality of included studies was assessed using the PEDro
scale.
Results: Nine RCTs (n=1053 participants) were included. Four trials included patients with
BCRL, four included patients at risk of BCRL and one trial included both. Programme components including setting, supervision and supervisors’ qualifications were well described. No trial
reported detail on all six REX training principles. Specificity, progression and initial values were
the most consistently reported, followed by overload. Reversibility was described in two trials
and none described diminishing returns. The FITT prescription principles were well reported
however adherence to training was inadequately described. No study detailed modifications to
REX programmes due to lymphoedema onset or exacerbation.
Conclusions: Guidelines for REX for women with or at risk of BCRL lack detail and are too
basic to guide clinical practice. Reporting of exercise training or FITT variables, adherence and
modifications in clinical trials for patients with or at risk of BCRL is incomplete, limiting effective translation of research into practice.
This work was completed for Sarah Wrights thesis on the MSc in Cancer Survivorship at Trinity
College Dublin. Financial support to complete the MSc was provided by the Beacon Hospital.
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STRATEGIES TO BOOST IMMUNE FUNCTION IN OESOPHAGEAL ADENOCARCINOMA—HYPOFRACTIONATED RADIOTHERAPY MAY BE SUPERIOR TO CURRENT CROSS REGIMEN CHEMO-RADIATION
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Background: CROSS regimen (41.4 Gy; carboplatin and paclitaxel) is a standard trim-modality
treatment for locally advanced oesophageal adenocarcinoma (OAC). The addition of adjuvant
immunotherapy targeting PD-L1 may improve outcomes, hence the impact of radiation therapy
on the immune tumour microenvironment is of considerable interest. The radiation fraction dose
has not been studied in this context, especially hypofractionation, and this study explored immunogenic cell death, specifically damage associated molecular patterns (DAMPs) release, and the
impact of immune checkpoint blockade (ICB).
Materials & Methods: The ability of CROSS-regimen (3×1.8 Gy) and hypo-fractionation
(3×4 Gy) to induce immunogenic tumour cell death was assessed by flow cytometry of DAMPs
calreticulin & HMGB-1. Expression of DAMPs were evaluated on OAC tumour and whole blood
samples (n=10) pre and post conventional therapies versus hypofractionation. The immunostimulatory effect of conventional CROSS and hypofractionation using post-treatment tumour cell
secretome with/without ICB on the cytolytic ability of OAC-donor lymphocytes was interrogated
by CCK8-assay.
Results: The expression of calreticulin & HMGB1 was significantly higher on tumour tissue
compared to whole blood post chemo(radio)therapy (P<0.01). Hypofractionation increased
TNF-α & IFN-γ production by T-cells greater than CROSS fractions ex vivo (P<0.01). The postCROSS and hypofractionated tumour cell secretome enhanced lymphocyte mediated killing of
tumour cells (P<0.01), significantly further enhanced with dual ICB (nivolumab & ipilimumab)
(P<0.01). Patients who were high expressors of HMGB1 or calreticulin pre-operatively had a
significantly (P<0.01) better tumour regression grade (TRG1-2) compared to low expressors.
Conclusions: The current CROSS regimen radiation for OAC is immunogenic, however, hypo-fractionated doses boosted the immune response to OAC, and was synergistic with ICB. This
may warrant further exploration in a clinical and translational trial.

Evaluating the impact of the COVID-19 pandemic on cancer diagnoses: comparison of
observed to projected cancer registrations in Ireland, 2020
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Introduction: The COVID-19 pandemic disrupted health services worldwide. The extent of the
disruption to cancer diagnosis in Ireland remains unknown. Here, we expand on previous preliminary analyses by the NCRI that compared the difference in expected cancer incidence in 2020
based on pre-pandemic trends to the actual number of cancers registered in 2020.
Methods: Data on the number of cancers registered in Ireland in 2020 were extracted from the
national cancer registry database in September 2021. Projected case numbers for each cancer
were derived using the most recent stable age-standardised rate trend up to 2019 as the baseline
period, extrapolating crude rates to 2020 and calculating 95% prediction intervals for projected
numbers of cases in 2020.
Results: The projected total number of invasive cancers excluding non-melanoma skin cancer
(C00-43 C45-96) in 2020 was 25,415 (95%PI 24,973-25,849); the observed number of cases in
2020 was 14% lower (n=21,906). For the most common cancers affecting both sexes, the highest
shortfalls (i.e. number of observed 2020 cases <80% of projected 2020 cases) were identified in
leukaemia (73%), liver (74%), kidney (75%), and colorectal cancer (79%). In men, the number of
prostate cancer cases registered for 2020 was 79% of what was projected. In women, the number
of cervical cancers registered was 64% of projected.
Discussion: The shortfall in cases registered in 2020 was consistent with decreases in cancer diagnoses reported by other cancer registries internationally (including Northern Ireland, Scotland,
Wales, Belgium, Netherlands, and the Nordic countries). Possible explanations include incomplete registration of 2020 cases and/or diagnostic delays due to the pandemic. Further data for
2020 currently being compiled and validated by the NCRI will provide more definitive figures
for 2020, with the interim figure of 14% expected to represent the upper limit of COVID-related
reduction in cancer diagnoses in Ireland in 2020.

Cancer Immunology

EXAMINING THE APPLICABILITY OF CX3CR1 ANTAGONISM TO PROMOTE NK
CELL MIGRATION TOWARDS TUMOUR IN OBESITY ASSOCIATED CANCER.
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Introduction: Oesophageal adenocarcinoma (OAC) is an aggressive obesity-associated cancer,
with a dismal 5-year survival rate of <20%. OAC patients face poor treatment response rates of
<30% and urgently require new therapeutics. Our group have previously shown fractalkine drives
natural killer (NK) cell migration to omentum in OAC patients, where their viability and function
is altered. We propose that targeting the CX3CR1:Fractalkine pathway holds therapeutic potential
in OAC.
Methods: NK cells were treated with OAC patient-derived adipose conditioned media (ACM)
+/- CX3CR1 antagonist E6130. Their chemotaxis towards tumour conditioned media (TCM) was
measured. NK cells were treated E6130 and/or IL-15 and their migration towards OAC patient
TCM or ACM was measured using a novel in vitro model of OAC. NK cell adhesion to MAdCAM-1 was measured following treatment with ACM or TCM. NK cells were treated with ACM
and their adhesion molecule expression was measured by flow cytometry.
Results: Culture in ACM significantly decreased NK cell migration towards TCM (p=0.02).
Pre-treatment with E6130 reversed the modulatory effects of ACM on NK cell migration towards
TCM (p=0.01). Treatment with IL-15 significantly increased NK cell migration towards TCM
(p=0.04). NK cell adhesion was decreased following exposure to the ACM (p=0.02). This was
not rescued by CX3CR1 antagonism. NK cell adhesion was increased following exposure to the
TCM (p=0.0025). ACM increases adhesion molecule ICAM-1 (p=0.01) and α4β7+ (p=0.06)
Conclusions: Our data demonstrate that OAC patient-derived ACM significantly decreases the
capacity of NK cells to migrate towards TCM and this can be reversed by CX3CR1 antagonism.
Addition of IL-15 may help to increase NK cell migration. Adipose and tumour environments
have unique effects on NK cell adhesion which cannot be altered by CX3CR1 antagonism. Our
data provide novel insights into the therapeutic utility of CX3CR1 antagonism to enhance NK
cell movement towards tumour in OAC.

Molecular and Precision Oncology

Liquid biopsy to isolate circulating tumour cells in metastatic breast cancer and high-grade
serous ovarian cancer
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CTCs are rare pre-metastatic precursor cells that exist as single cells or clusters which transit
from primary tumours into the blood circulatory system. Isolation of CTCs is difficult with the
only FDA approved technology being EpCAM affinity-based CellSearch. CTC counts have been
found to be a reliable biomarker for guiding therapy choices in metastatic breast cancer [MBC]
and are indicative of a poorer prognosis. However, research has shown difficulties exist with
classical CTC detection methods in ovarian cancer [OC].
7.5ml peripheral blood specimens were collected prospectively since December 2020; MBC
[n=20] and OC [n=37]. A single blood sample was taken from MBC patients prior to treatment
commencement and were processed using antigen-independent Parsortix, with a subset of patients [n=10] having an additional sample for CellSearch enumeration. OC patients: neoadjuvant
chemotherapy [pre and post treatment sampling] or for primary surgery [pre and during]. CTCs
isolated using Parsortix were immunophenotyped by confocal microscopy using TCD-ID [CD45, EpCAM+, CK19/CK7/pan-cytokeratin+ and/or HER2/CD42b+].
85% of MBC patients had >1 CTC (1-220 cells/7.5ml) while 65% of OC patients had >1 CTC
(1–22 cells/7.5 ml). Parsortix counts correlated with CellSearch. Subset of MBC CTCs were
HER2+. Concordance was found between CellSearch and Parsortix in MBC. Presence of >5
CTCs was associated with shorter survival times in MBC. Doublets and CTC-clusters were
detected in both patient cohorts, with >5 CTCs detected only in MBC. CTC cluster >3 cells were
exclusively detected from ovarian vein during cytoreductive surgery.
Detection of CTC clusters, increased CTC detection in patients with traditionally low levels of
CTCs and the expression of novel markers on CTCs can provide valuable clinical information
about tumour evolution. Identification CTC clusters in OC cells released during surgery may
provide novel insight for OC haematogenous metastasis and a maker of residual disease. Clinical
follow-up of our findings and patient recruitment is on-going.
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Prevalence, nature and trajectory of dysphagia post oesophageal cancer surgery: a prospective longitudinal study.
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Background: Dysphagia is the most common presenting symptom for the majority of patients
with oesophageal cancer, following oesophagectomy and it is associated with poor quality of life.
To date, the prevalence, nature, and trajectory of post-oesophagectomy dysphagia has not been
systematically studied in a prospective longitudinal design.
Methods: Prospective longitudinal study with four timepoints in The National Oesophageal
Cancer Centre, St. James’ Hospital. Participants undergoing transthoracic and trans-hiatal
oesophagectomy are recruited pre-surgery. A videofluoroscopy was completed and analysed at
timepoint 2 (POD 4 or 5) and timepoint 4 (6-months) post-surgery. Other swallow evaluations
across all post-operative timepoints include; a swallowing screening test (TOR-BSST), tongue
strength and endurance measurement (IOPI), cough reflex testing (CRT) and an oral hygiene
evaluation (OHAT). Nutritional measurements will include the Functional Oral Intake Scale
(FOIS), Malnutrition Screening Tool (MST) and the Strength, Assistance With Walking, Rise
From a Chair, Climb Stairs, and Falls questionnaire (SARC-F). The Reflux Symptom Index (RSI)
will be administered to investigate aero-digestive symptoms. Swallowing related QOL outcome
measures were determined using the EORTC-QLQ-OES-18, MD Anderson Dysphagia Inventory
(MDADI), and the Swallowing Quality of Life Questionnaire (SWAL-QOL).
Results: To date, N= 17/60 participants have been recruited at timepoints 1 & 2, N=13 at
timepoint 3 and N=2 at timepoint 4. Mean age is 64.8 years (Males: 13; Surgery types, N=4 Transhiatal oesophagectomy; N=7 2-stage, and N=6 3-stage oesophagectomy). 10/17 (58.8%) participants have aspirated during VFS (N= 3 no airway penetration or aspiration). N = 14 demonstrated
airway penetration, 5/17 (29.4%) have demonstrated severe oropharyngeal dysphagia and needed
to remain nil by mouth (NBM). FOIS scores varied across the first 3 timepoints with 14/17
(82.35%) participants returning to half portions of level 7/regular food at 6 weeks (timepoint 3)
following oesophagectomy. Data collection and analysis is ongoing.
Conclusions: This study will establish the prevalence, nature and trajectory of dysphagia post-oesophagectomy. Findings will inform future research and guidelines in prevention and management of dysphagia, including exercise-based dysphagia interventions, which may optimise
clinical and QOL outcomes.
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Background: A cancer diagnosis is known to have significant impacts on those diagnosed
and their support networks. Children, Adolescents and Young Adults (CAYA 0 – 24yrs) have a
distinctly different experience of cancer than their adult counterparts. Approximately 350 CAYA
are diagnosed with cancer in Ireland annually. Children < 16 years are treated at the National
Children’s Cancer Service and AYAs > 16 years at adult cancer centres.
Patients and Methods: An anonymous online survey, advertised through patient advocacy
groups & social media, was conducted over four months in 2021. Participants (n=61), were aged
over 16 years at the time of survey and between 0-24 at diagnosis. Qualitative & quantitative
data relating to cancer history, and return to work/education was collected.Quantitative data was
analysed through SPSS.
Results: There are both intersections in experience within the CAYA group and areas of difference between children (<16) and AYAs (16 – 24). Both report multiple healthcare presentations
prior to diagnosis, with 28% AYAs attending their GP >3 times versus 12% children. Diagnostic-treatment interval was shorter in children compared to AYAs (69% started treatment within 7
days versus 37% of AYAs, p=0.032). Fertility preservation (FP) was more likely to be discussed
with AYAs (57% versus 19%, p=0.012). Most children saw patients of a similar age when visiting
hospital unlike AYA patients (70% versus 40%, p=0.038) with a majority of participants reporting
the wish to be treated in the same space as other young people. Both groups reported challenges
in returning to education and work, including lack of understanding and support to readjust.
Conclusions: This survey highlights areas where AYA experiences are inferior to children in
keeping with international findings. AYA are more likely to experience multiple presentations,
and a longer diagnostic-treatment interval than children. CAYA identify a number of difficulties
in returning to education and work.
Acknowledgements: The young people and their families who contributed to this research.
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Introduction: Persister cells are the discrete and typically undetectable tumour cells that survive
anti-cancer therapy and are thought to give rise to tumor relapses, representing a major barrier
to successful cancer treatment. This study aims to determine if reduced apoptotic sensitivity is a
mechanism of resistance in immunotherapy persister cells (IPCs) and drug tolerant persister cells
(DTPs) and whether the use of BH3 mimetics to enhance apoptotic sensitivity can sensitize IPCs
and DTPs.
Methods: IPCs were generated by chronically co-culturing tumor cell lines (murine B16-OVA
melanoma cells or human HeLa-EGFR cervical tumor cells) with T cells (OVA-T-1 murine T
cells or human EGFR-CAR T cells) for 3, 7 and 14 days at an effector:target ratio of 0.5. Ten
different DTP cell lines were generated by chronically treating tumor cells for 3, 7 and 14 days
with a high dose of drug that killed approximately 90% of the cells after 3 days (5-FU/oxaliplatin/
docetaxel/etoposide/temozolomide/dinaciclib/birinapant/ABT-199/Panobinostat/EZH2 inhibitor).
Using a CellTiter-glo assay, we determined if IPCs and DTPs possessed a pan-resistant phenotype to other anti-cancer pharmacological drugs, radiotherapy and immunotherapy. A microscopy-based BH3 profiling approach was employed which functionally measures how close a cell is
to the mitochondrial apoptosis threshold and what specific anti-apoptotic proteins these cells rely
on for their survival to reveal novel therapeutic targets in persisters.
Results: DTPs and IPCs acquired a pan-resistant phenotype demonstrated by reduced sensitivity
to multiple drug classes, T cell killing and radiotherapy treatment. Persisters also displayed a
reduced apoptotic sensitivity and inhibition of specific anti-apoptotic dependencies using BH3
mimetics increased apoptotic sensitivity of persister cells.
Conclusion: We identified that reduced apoptotic sensitivity is a shared mechanism of resistance
across some IPC and DTP populations. IPCs and DTPs have distinct anti-apoptotic dependencies
compared with their untreated parental cell lines wherein pharmacological inhibition of such
dependencies enhanced apoptotic sensitivity.
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Background: Fumarate hydratase (FH) is a key enzyme of the citric acid (TCA) cycle that
catalyses the conversion of fumarate to malate within mitochondria. FH & the oncometabolite fumarate have been associated with cancers such as hereditary leiomyomatosis and renal cell cancer
(1). Herein, we describe a novel increase in fumarate with inhibition of the deacetylase HDAC6
in triple-negative breast cancer (TNBC) cells.
Materials and Methods: Metabolic flux analysis was performed using 13C6-glucose via mass
spectrometry (MS) and immunoprecipitation (IP) of HDAC6-interacting proteins determined by
MS, as described previously (2). Localisation of FH was determined via immunofluorescence
(IF). MDA-MB-231 and BT549 TNBC cell lines were used and the HDAC6 inhibitor, BAS2,
was used at sub-lethal dosing for all experiments.
Results: To assess if HDAC6 inhibition with BAS-2 altered metabolism a glucose labelling
experiment was performed. After treatment of MDA-MB-231 cells with BAS2, glucose-derived
fumarate was significantly increased, suggesting a block in FH activity. MS-IP analysis then
revealed that HDAC6 interacts with FH. In the BT549 cells, FH enzymatic activity was found to
be reduced and fumarate levels elevated after HDAC6 inhibition. IF then revealed a surprisingly
nuclear localisation of FH (~50%). FH has previously been shown to translocate to the nucleus
to aid in DNA damage repair (3). To assess if elevated fumarate was protective in response to
HDAC6 inhibition, we utilised exogenous monomethyl fumarate (MMF). Surprisingly, MMF
alone induced apoptosis, indicating that elevated fumarate is likely a direct consequence of
HDAC6 inhibition and not protective to TNBC cells.
Conclusions: Here we report a novel function for HDAC6 in the regulation of the metabolic
enzyme FH. HDAC6 has been found to regulate glycolytic metabolism (2), but little has been
shown in relation to other metabolic pathways. These findings could shed light on how HDAC6
inhibition is effective in killing TNBC cells and highlight a metabolic vulnerability.

