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Collaboration is Key in Rheumatology Research
Professor Ursula Fearon is current
Chair of Molecular Rheumatology
at Trinity Biomedical Sciences
Institute in Dublin
Just last year, Professor Fearon
alongside colleague Dr Achilleas
Floudas, discovered a new cell
population that is especially
troublesome in people living with
rheumatoid arthritis (RA). They
also learned how these cells
accumulate in the joints.
Hospital Professional News spoke
exclusively with Professor Fearon
on the work of TCD’s Molecular
Rheumatology Group and new
developments in the pipeline.
Developing Insights
Having studied science as an
undergraduate in University College
Dublin, where she specialized in
Biochemistry, Professor Fearon’s
fourth year project was one of the
only projects with a human disease
aspect, which gave her a first
insight into basic science applied
to human disease. This then led
to a PhD in Endocrinology, at St
Vincent’s University Hospital and
UCD with Professor T.J. McKenna,
a world- renowned endocrinologist
and clinical scientist.
“That experience further reinforced
my desire to work in translational
research with human subjects
which was relevant to human
disease,” she explains.
“I then moved to the UK, as a postdoctoral scientist at the University
of Leeds where I switched to
studying rheumatology, as a
new clinical trials unit was being
established that has since become
one of the premier units in Europe
and one of the leading centres of
excellence globally.
“It was a very exciting time to
be working in rheumatology, as
biologic medication were just being
developed, and especially in Leeds
as the group were involved in many
of the clinical trials, that have now
led to the use of these medications
in the clinic which have really
advanced the treatment for
patients with Inflammatory Arthritis
over the last 20 years.”
In 2001, Professor Fearon returned
to the Education Research Centre
in UCD to take up the position
of senior researcher/Newman
fellow in rheumatology, where she
spent the next fourteen years as
a Principal Investigator building
up the translational research team
and forging links with the clinical
rheumatology team.

“In Ireland, we have established a
strong scientific track record in
the field of inflammatory arthritis,
metabolism and synovial pathology
through unique access to clinical
data, human synovial tissue and
my lab has extensive experience in
functional mechanistic studies”
This contributed to the Centre
being awarded a ‘European
Centre for Excellence’ by EULAR
[The European League against
Rheumatism] in 2014, for 5 years,
for their research and education
achievements – a noteworthy
honour as it was the first
rheumatology group in Ireland to
receive this award.
In 2015 Trinity College established
a new Chair in Molecular
Rheumatology supported by
Arthritis Ireland, to which she was
appointed, and in 2018 became a
Fellow of TCD.
“This was both an exciting
opportunity but also a huge
challenge to establish a new
discipline in the School of Medicine
at TBSI from scratch. Five years
into that post I believe we have
been remarkably successful
continuing the links with the clinical
rheumatology team at St. Vincent’s
and forging new links with the
Tallaght University Hospital, St.
James University Hospital and
Children’s Health Ireland, Crumlin
to (i) continue patient focused
translational research, (ii) to
develop a co-ordinated
nation-wide biologic registries in
parallel with a biobank as part of
the Arthritis Research Coalition,
and (iii) continue international
collaborative research networks
with groups in Zurich, the
Netherlands, Sweden, the UK,
Australia and Singapore.
“We have also extended our
patient-focused and translational
research and we were again
recognised as a European
EULAR Centre of Excellence for
Rheumatology UCD/TCD in 2019
for a further 5 years,” she adds.
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Bench-to-Bedside Approaches
Professor Fearon describes her
research work as a ‘bench-beside
translational approach’ - focusing
on understanding the underlying
mechanisms that drive
disease pathogenesis.
She continues, “My team includes
scientists, research nurses,
medical research fellows, and postgraduate students, who examine
components of joint inflammation
at a cellular and molecular level
to dissect the signaling and gene
pathways that are disturbed in
patients who have inflammatory
arthritis and autoimmune diseases.
“We have developed a number of
in-situ, in-vitro and ex-vivo models
of arthritis using cells/tissue from
patients with inflammatory arthritis.
These models closely reflect the
in-vivo joint environment and
are utilised in collaboration with
several academic and industry
partnerships to examine potential
new therapeutic targets.
“Using these ‘pre-clinical proof
of concept models’ it is possible
to dissect the complex signaling
pathways involved in inflammation
including immune cell dysfunction,
metabolism and synovial invasion.

Professor Ursula Fearon,
Head of Molecular Rheumatology,
School of Medicine, Trinity
Biomedical Sciences Institute, Trinity
College Dublin pictured with
Siobhan Wade (MSc)

“We have established strong
collaborative research networks
across Europe and in Ireland, I
am part of an active nationwide
collaboration, the Arthritis
Research Coalition (ARC) that
coordinates clinics and hospitals
across the country to develop
biological registry and biobank
of all patients in Ireland with a
rheumatic illness.
“This work involves investigating
complex interactions between
proteins and genes in biologic
samples from highly selected
patient cohorts and following
their outcomes. This research
will facilitate the stratification of
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patients so that the patient receives
the right treatment from the outset
and response to therapies can
be accurately monitored. This is
essential to create the appropriate
research environment to find
preventative and curative strategies
for arthritis.”
The Irish Context
Rheumatic and musculoskeletal
diseases (RMD) affect up to 60%
of the 120 million EU citizens,
at an estimated cost of ¤240 billion
with direct costs of 2%
EU GDP. Rheumatoid Arthritis
(RA) and Psoriatic Arthritis (PsA)
are two important chronic RMD
worldwide, causing significant joint
destruction, disability, increased
mortality and are associated with
co-morbidities1,2.
In Ireland 40,000 (1/100) have IA,
with an estimated overall cost of
¤544 million/year.

Professor Fearon continues,
“Currently, it is impossible to
predict who will develop severe,
erosive disease or who will respond
to treatment. The treatments
are very expensive, therefore
‘trial and error’ is not a
cost-effective strategy. Therefore,
we require safer and more effective
medications to prevent disease
progression in individuals with
IA without the risks of increasing
susceptibility to infection or cancer.
In Ireland, we have established a
strong scientific track record in
the field of inflammatory arthritis,
metabolism and synovial pathology
through unique access to clinical
data, human synovial tissue and
my lab has extensive experience
in functional mechanistic studies,
using primary cell analysis, in vitro,
ex vivo and in vivo.

“Crucially, our research will inform
the direct implementation of
clinical strategies to use currently
available therapies more efficiently.
The impact of this will also be
measured by monitoring of clinical
responses longitudinally in these
patients, assessment of the
number of medications used and
therapy switches – data available
from the IA biologic registry.
Additionally, by inclusion of end
users such as patient partners,
Patient Awareness Workshops,
Arthritis Ireland, and the EU
patient group - PARE, the Patient
Voice we also ensure maximal
impact on patients both nationally
and globally.”
She adds, “There have been
a number of significant
advancements in this field in recent

years. Firstly, the move to diagnose
and treat patients with IA at an
earlier stage. It was recognized
that inflammation of the joints
frequently causes damage within
the first two years of disease, so
early treatment potentially prevents
damage.
“Secondly, the introduction of
biologic therapies has transformed
the treatment of patients with IA,
as real world data suggests that
remission can be induced in 4070% of patients. This still leaves
significant numbers of patients
who require better treatments.
“Thirdly, our research group has
identified a number of biomarkers
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including monocytes and metabolic
markers that are found in the blood
of subjects ‘at risk’ of developing
rheumatoid arthritis, before the
disease has become clinically
evident.”
Personalised Medicine
“This now raises the real possibility
of prevention of disease rather than
treatment of already established
disease, which is a significant
advance. Currently, we and other
international groups are using
novel high-throughput technologies
to examine the site of inflammation
at a single cell level. This is
giving significant insight into the
pathogenic mechanisms involved
in driving disease, therefore
using these technologies in
well-defined patients cohorts, with
the opportunities to identify
blood correlates, has the potential
to (i) develop cellular/soluble
biomarkers of disease onset,
progression and response (ie right
treatment from outset), and
(ii) to develop new targets in
non-responder patients based on
the distinct pathways identified at
the single cell level.
“Ultimately the goal is to develop
a more personalized medicine
approach which will benefit
all patients.”
Professor Fearon and her team are
currently involved in a number of
exciting research and development
studies. “Presently, we are
examining different subgroups of

inflammatory arthritis, specifically
RA and PsA to identify a cellular
signature of disease onset,
progression, and response, in
addition to identification and
development of new therapeutic
strategies,” she notes.
“We are using cutting edge science
including single cell analysis,
spatial transcriptomic, Cytof,
metabolic analysis and advanced
imaging to dissect the molecular
pathways in the synovial tissue
to define disease pathotype
and outcome.
“We have identified a metabolic/
inflammatory signature in
circulating monocytes that are
present pre-disease onset in
subjects ‘at-risk’ of developing
RA, and thus could be utilized as a
cellular marker for early treatment.
In addition, we are using
functional enrichment, gene
interaction networks, trajectory
and pathway analyses to identify
signalling pathways of disease
pathotype, progression and
response. We have identified
novel subsets of immune cells
that not only differentiate RA from
PsA, but also identifies different
patient subgroups within each
disease pathotype.
“Currently, we are testing potential
inhibitors of these pathways in
‘pre-clinical proof of concept
studies’ where blockade will be
tested 2D and 3D RA/PsA culture
models, which closely reflect the
in vivo microenvironment of the
joint. Finally, we work closely with
the clinical team at Children’s

Health Ireland, Crumlin to study
inflammatory Arthritis in children,
with a specific focus on Children
with Down syndrome.”
What does she believe the
biggest opportunities are?
Professor Fearon says, “As
already mentioned, there is a
real possibility of identifying ‘at
risk’ subjects to prevent arthritis
with earlier treatment. The most
significant challenge in this
respect is to identify these
subjects accurately.
“The next challenge is to develop
safer and more effective treatment
that will prevent disease onset
and progression, and that patients
receive the right treatment from
first diagnosis. However, ultimately
the biggest challenge is to identify
the ‘CURE’ for arthritis.
Lockdown Delays
Much like medical and research
facilities everywhere, Covid-19
and the initial lockdown closed
the Molecular Research labs
completely. Professor Fearon’s
own role was also impacted by the
pandemic as she was asked to be
a member of a number Covid-19
committee within TCD, in addition
to having to change all their
approaches to both undergraduate
and post-graduate teaching.
However, as the first wave of
infection resolved, the lab was
able to reopen albeit under
extraordinarily different conditions.
Now the team are firmly looking to
the future.

She continues, “We have been
caring for patients with arthritis,
integrating clinical and translational
research and engaging with major
partners in academia and industry
to create an innovative, globallycompetitive translational research
environment, attracting early stage
clinical trials.
“The excellence of translational
research in rheumatology at
Molecular Rheumatology and
CARD (UCD/TCD) was recognized
by the Centre of Excellence award
for research and education by
European rheumatology – EULAR
(2014-2019 and 2019-2024).
Centre status is an important signal
to external collaborators, both
academic and industrial, and to
national and international funding
agencies of institutional recognition
and support. It brings together
clinical and academic researchers
with a broad range of expertise
in complementary fields and
fosters the development of crossdisciplinary translational research.
It facilitates our efforts to obtain
high level funding in our major
thematic areas:
• Molecular mechanisms of
musculoskeletal diseases,
• Patient stratification,
• Personalized medicines,
• Identification of novel
therapeutic targets,
• Exercise & lifestyle.
“This has enabled us to build on
the international standing of the
group, to gain a national profile
attracting the best research staff
and has also been an important
indicator to funding agencies of
institutional support.
“We envisage further progress by
way of 1) cutting edge of novel
drug development; 2) access to
commercial expertise, candidate
compounds and 3) high-throughput
technologies, that provide a
competitive advantage, all of which
will ultimately benefit patients, the
workplace, and the economy.”
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