THROMBOSIS RESEARCH INSTITUTE NEWSLETTER

TRIINFOCUS

DECEMBER 2022

Report on TRI's
21st IST Symposium and
30th Anniversary Dinner

Celebrating 30 Years of TRIp6
Outstanding Questions in Thrombosis p10
ESC Congress 2022: New AF Analyses p11

Thrombosis
Research
Institute



News, views and
dispatches from the
research frontier
brought to you by
the Thrombosis
Research Institute

' TRI Thrombosis

TRI IN FOCUS DECEMBER 2022

CONTENTS

COOWELCOME
Reflecting on Our Achievements of 2022
Gloria Kayani

NEWS

TRI Successfully Relaunches its
Long-Running International Symposium
on Thromboembolism

Celebrating 30 years of Innovation
in Thrombosis

TRI 30th Anniversary Dinner: In Pictures

FEATURES

Outstanding Clinical Questions in
the Prevention and Treatment of
Arterial Thrombosis

Professor Ajay Shah

Three New GARFIELD-AF
Real-World DataAnalyses Presented
at ESC Congress 2022

Important Clinical Insights From the
GARFIELD-AF Registry
Karen Pieper

© Thrombosis Research Institute 2022
Registered Charity No. 800365

10

11

12



WELCOME

Reflecting on
Our Achievements
0f 2022

Gloria Kayani
Chief Operating Officer

As we near the end of 2022, we take some time to reflect
on what we have achieved this year and what must be
addressed in the year ahead.

T he highlight during the first part of the year was
preparing for and hosting the 21st International
Symposium on Thromboembolism, IST Future
Summit in London from 31 March to 2 April. Its purpose
remains to bring together collaborators and colleagues for

discussions on the principal questions in the field of
thrombosis and anticoagulation research.

Working with a distinguished faculty and speaker panel, the
21st IST Future Summit delivered on this goal; a summary
of the proceedings can be found on page 4 of this newsletter.
Professor Ajay Shah delivered an important speech on the
outstanding clinical questions in arterial thrombosis research,
and he provides a synopsis of this in his article on page 10.

We used the opportunity of having colleagues together to
celebrate 30 years of the TRI and to commemorate its
founder, the late Professor Vijay Kakkar, highlighting his
major contributions to the field of thrombosis research. A
photo-article with some images is on pages 8 and 9 and a
timeline banner that celebrates TRI's origins, charts some of
our key milestones through the years and sets out what’s
next for the Institute, can be seen on pages 6 and 7.

The IST Future Summit fostered many important discussions
and we plan to continue hosting events to keep pushing
forward the thrombosis research frontier.

TRI IN FOCUS DECEMBER 2022

21st International Symposium on Thromboembolism, IST Future Summit

In August we took the opportunity to attend ESC in person
again for the first time since the COVID-19 pandemic. We
had two posters and an oral presentation on the key insights
gathered from the GARFIELD-AF data over the past year.
A summary of the data is available on page 11, and the full
posters and presentation can be viewed on our website here:
2022 ESC Congress Presentations - GARFIELD-AF
Registry (garfieldregistry.org)

Throughout the year, our statisticians and medical writers
have continued to produce valuable and insightful publications
from the large datasets our global registry programmes
provide. This important work remains a key aspect of what
TRI does. Short summaries of some publications from 2021
can be found on page 12 of this issue.

It has been a busy and memorable 2022, and we will approach
2023 with the same vigour.

My best wishes to you all,

ﬂ&m&%m °


https://af.garfieldregistry.org/publications/2022-2/esc-congress-presentations
https://af.garfieldregistry.org/publications/2022-2/esc-congress-presentations
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TRI Successfully Relaunches its
Long-Running International
Symposium on Thromboembolism

At the end of March, TRI successfully relaunched the International Symposium on
Thromboembolism (IST) after a break of a few years.

The reason for resuming field, most notably bleeding risk. He drew Dr Wolfram Ruf (Johannes
this important event, Professor Vijay Kakkar’s attention to Factor X1a Gutenberg-University Mainz)
which ran for 20 years up trials that proved low-dose (FX1a), a component of spoke about the extrinsic
to 2014, was two-fold: heparin treatment prevented  the intrinsic pathway of tissue factor pathway and its
principally to bring post-operative deaths due to  coagulation, that has link to the activation of
together our remarkable venous thromboembolism, emerged as a promising innate immune mechanisms.
community to discuss the ~ t0 further reduce target for new anticoagulants. He presented evidence that
future frontiers of bleeding complications. Several strategies for FX1a interventions in these immune
thrombosis research but Dr Jeffrey Weitz (McMaster ~ inhibition are under mechanisms of the tissue
also to celebrate 30 years University) then spoke about  investigation, with many factor pathway could provide
of TRI. the need to continually studies expected to provide  antithrombotic therapies

ay one of the improve anticoagulant important clinical insightsin  that are better tolerated than
D event was titled therapy to further reduce the coming year. current interventions. P>

“21st IST Future

Summit’ The all-day
conference consisted of
four engaging sessions
designed to stimulate
insightful discussions
about some of the key
outstanding questions
in the thrombosis field.

Session 1

Session 1 focused on
the cutting edge of
thrombosis research and

practice. Professor the
Lord Kakkar (Thrombosis
Research Institute) started
proceedings by highlighting
TRI’s contribution to the
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Session 2 was titled “Towards a Greater Understanding’ and
was focused on aspects of the thrombosis and anticoagulation
field that are still poorly understood. Professor Samuel
Goldhaber (Harvard Medical School, Brigham and Women's
Hospital) provided insight to the unmet clinical needs of
venous thrombosis and how further work was needed to
assess COVID-19’s relationship with pulmonary embolism,
deep vein thrombosis, myocardial infarction and stroke, as
well as its pathophysiology in the long-term.

. The incidence of AF is
increasing and there are
large un-investigated and
special populations that
need assessment. '

Professor Ajay Shah (King’s College London) addressed
unresolved queries in the prevention and treatment of arterial
thrombosis, focusing primarily on the question of how best
to combine and personalise anti-coagulant therapy for optimal
outcomes in patients. Professor John Camm (St. George’s
University of London) rounded off the session with a talk on
the clinical gaps in atrial fibrillation (AF) research, focussing
on our lack of knowledge on the best anticoagulation treatment
for different patients. The incidence of AF is increasing and
there are large un-investigated and special populations that
need assessment.
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Session 3 identified technologies with the potential to
transform understanding of disease, explore their scope
and describe existing applications. Professor Sir Rory
Collins (University of Oxford) outlined the strategic
approaches for large prospective cohorts that will allow
us to investigate genetic and other diversity in common
health outcomes.

Professor Brian Ference (Wayne State University School of
Medicine) described how artificial intelligence (AI) can be
utilised to solve prediction problems in medicine and
ultimately lead to personalised preventative treatment for
common diseases. He stressed that Al must be augmented
with causal reasoning and causal effects to create actionable
information. Professor David Newby’s (University of Edinburgh)
presentation covered non-invasive in vivo imaging of thrombi
and their role in cardiovascular disease.

Session 4 built on the topics raised in previous sessions
by exploring how the technologies discussed can be
applied to research programmes designed to answer the
outstanding questions in thrombosis. Professor Keith A. A.
Fox (University of Edinburgh) posed questions to the panel
and sparked an engaging discussion. The key points raised
during this discussion included the relationship between
inflammatory conditions and thrombosis, how we can use
data generated from Biobank UK and much more. An
overview of the day’s sessions, with a focus on the panel
discussions, is being developed as a white paper that will
be published soon.

Below: Panel discussion
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Celebrating 30 Years of
Innovation in Diagnosis, Prevention
and Treatment of Thrombosis

Now in its fourth decade, TRI's guiding principle remains:
conduct multidisciplinary, global research of the highest quality in pursuit
of the prevention and treatment of thrombosis.

OUR HERITAGE

=T

Professor Vijay Kakkar

Professor Vijay Kakkar first took an
interest in venous thromboembolism
(VTE) in the mid-60s on discovering its
link to the death of postoperative
patients at Kings Hospital, London.

Oral anticoagulants had been shown to
be most effective in preventing VTE.
However, they came with the risk of

serious bleeding events. Heparin emerged

as a contender to address this problem.

_@_@_

EARLY TRIALS

Professor Vijay Kakkar

With funding from CHOAY
Pharmaceuticals, Professor Kakkar
conducted trials that ultimately
proved low-dose heparin treatment
prevented post-operative deaths with a
reduced burden of bleeding.
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SEMINAL THROMBOSIS
TRIAL

A major mortality outcome study
‘The International Multicentre Trial’
(Kakkar V. V., et al. 1975 Prevention of
fatal postoperative pulmonary
embolism by low doses of heparin.
Lancet, 306: 45-64) coordinated by TRI
validated Professor Kakkar's original
research. This trial is considered the
seminal work in the field.

THE LANCET

TRI IS ESTABLISHED

Top: Professor Kakkar with PM Thatcher on
opening day; Below: Professor Kakkar with
Prince Phillip
On the back of Professor Kakkar's
work, the Institute was officially
opened in 1989 by then Prime Minister
Margaret Thatcher.

CONTINUING RESEARCH

The first clinical evaluation of low
molecular weight heparin (LMWH) in
the prevention of deep vein thrombosis
was published by TRI. Since then,
continuous research has further
evaluated these agents for the
prevention of thromboembolism,
helping to establish LMWH as a gold
standard therapy over several decades.




TRI FACING FORWARD

THE EARLY YEARS: BUILDING ON TRI'S
LABORATORY WORK SUCCESS IN REGISTRIES

Our CRO Partner CYTE was established
and continues to extend quality
research to patients through its

network of 3,000 sites in 45 countries,
providing specialised services to
clients via CYTE's best-in-class clinical
research platform.

We are working on understanding the
pathology that links cancer with VTE
and developing treatment strategies.

We are also investigating health
technologies, including Al and

Initially, TRI was comprised of several machine learning. We envision a future
laboratories carrying out research on Jo.. using intelligent modelling and
the diagnosis, mechanism and b ° q CY I E innovative sources of data to develop
treatment of thrombotic disease. c OP cutting-edge models for optimal care.

—o-2-0-0-~

A WEALTH OF TRIAL TRI'S 30TH ANNIVERSARY
EXPERIENCE We celebrated 30 years of working as

After decades conducting important _ IS of the few academic rese::)rch.
trials we expanded our research to institutes devoted to thrombosis, via

include Real World outcomes research our own research programmes and in
strengthening the chain of evidence collaboration with study sponsors and
beyond clinical trials and generating other research institutions and
new data to improve healthcare universities around the world.
delivery and patient outcomes.

Trials
B |
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Real World Studies

Gdrfield Ri

global anticoagulant registry in the field

@E
Frontline
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TRIs base in London for over 30 years

TRI IN FOCUS DECEMBER 2022



NEWS

TRI’s 30th Anniversary Dinner:
In Pictures




Clockwise from top: Dinner; Professor the Lord Kakkar addresses guests, celebrating 30 years of thrombosis research
and innovation; Inset: Reception; Mr Patrick Burgess OBE DL (Chairman, Trustees of TRI); Dinner; Inset: Menu:
Below: Reception
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Outstanding Clinical Questions
in the Prevention and Treatment
of Arterial Thrombosis

Professor Ajay Shah
King’s College London

Atherothrombosis is crucial in the
pathophysiology of coronary artery,
cerebrovascular and peripheral arterial
disease. The inter-related processes

of coagulation, inflammation and
abnormal lipid homeostasis are central
to atherothrombosis.

ignificant therapeutic development is underway in each
S of these areas as well as research on newer aspects such
as the role of clonal haematopoiesis. The balance
between anticoagulant efficacy and bleeding risk remains a
key factor in the choice of novel anticoagulants/antiplatelet
agents, consideration of combination therapies, and the

duration and intensity of treatment in different settings.

Many novel anti-inflammatory agents, especially biologics,
are on the horizon. The next big advance in this area may

be the use of more targeted delivery of promising agents,

e.g. with nanoparticles. The field of anti-lipid therapy is
undergoing an explosion. Major innovations include new
targets (e.g. angiopoietin-like 3, apoCIII), biologics targeting
specific lipid fractions (e.g. antibodies, RNA therapies),

and agents that exert effects lasting weeks or months

(e.g. subcutaneously injected siRNAs).

Professor Ajay Shah
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Advancing our knowledge

Beyond these developments, there are three other major
areas where advances are envisaged. The first is to assess
combinations of therapies targeting the above pathologic
processes to determine the most beneficial combinations; for
example, which anti-lipid approaches would best enhance
the effectiveness of a particular anti-thrombotic approach,
given the close inter-relationship between these two processes?

The second is how to assess and stratify patients so that
optimal personalisation of such therapy can be undertaken.
To enable this aim, it will be important to also have advances
in diagnostic technology (e.g. near-patient testing) and
user-friendly analysis and interpretation of multi-modal data
(e.g. multiomics, imaging, biomarkers), an objective that
may be aided by the use of machine learning or AT algorithms.
Finally, we will also need to develop new types of clinical
trials to test such management approaches. The field of
atherothrombosis is indeed at a truly exciting stage! @

.4
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FEATURE

Three new GARFIELD-AF
Real-World Data Analyses Presented
at the ESC Congress 2022

Members of the TRI team attended the European Society of Cardiology (ESC)
Congress 2022, which took place at the Fira de Barcelona in Spain from 26-29 August.

With two posters and an oral presentation, we were able to share valuable insights
and observations from the GARFIELD-AF Registry.

Poster
Stroke- and bleed-related deaths in newly diagnosed atrial
fibrillation patients: insights from the GARFIELD-AF registry.

Presenter
Dr C. Escobar-Cervantes (University Hospital La Paz)

Conclusions

For atrial fibrillation (AF) patients at high risk for stroke
(CHA,DS -VASc > 2), novel oral anticoagulants (NOACs)
and vitamin K antagonists (VKAs) were associated with a
reduced risk of stroke-related death compared to no oral
anticoagulant (OAC), but the risk of bleed-related death was
higher with VKAs. A new approach to risk stratification,
based on the net mortality benefits of NOACs vs. VKA use
in newly diagnosed AF patients at high risk of stroke, should
be considered.

Poster

Rhythm versus rate control in patients with newly
diagnosed atrial fibrillation — observations from the
GARFIELD-AF registry.

Presenter
M. K. Pope (University of Oslo)

Conclusions

Rhythm control strategy was initiated at baseline in about
half of the patients with newly diagnosed non-valvular AF.
After adjustment for confounding factors, a lower risk of
mortality and non-haemorrhagic stroke/systemic embolism
was observed for patients who received an early rhythm
control strategy.
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Oral Presentation

Differential Efficacy and Safety of Oral Anticoagulation in
Atrial Fibrillation Patients with or without Comorbid
Vascular Disease: Insights from the GARFIELD-AF Registry.

Presenter
Professor F. W. A. Verheught (University Medical Centre
of Nijmegen)

Conclusions
AF patients with a history of vascular disease have worse
long-term outcomes than those with no history of vascular
disease. AF patients with concomitant vascular disease
receive oral anticoagulants less often and antiplatelet agents
more often, either alone or in combination with oral
anticoagulants. The beneficial effects of NOAC over VKA
are more pronounced
in patients with
vascular disease than
in those without
vascular disease. @

The full posters and presentation are

available to view on the GARFIELD-AF website here:
https://af.garfieldregistry.org/publications/2022-2/
esc-congress-presentations
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Important Clinical Insights From
the GARFIELD-AF Registry

Karen Pieper

Global Director of
Communications and Statistics,

TRI

The large datasets gathered from the
GARFIELD-AF registry continue to
provide valuable insights to the clinical
research field.
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Our Statistics and Medical Writing Teams remain diligent
in reviewing these data to write more manuscripts for
peer-reviewed journals.

n the last edition of TRI in Focus we provided a brief
Idescription of five manuscripts published in 2021. What

follows is a summary of five more publications that were
released in the second half of 2021.

. The tool outperformed

CHA DS -VASc at predicting
death and non-haemorrhagic
stroke and HAS-BLED for major
bleeding in overall and very low
and low risk patients with AF. '

GARFIELD-AF risk score for mortality, stroke and
bleeding within 2 years in patients with atrial fibrillation
by Fox K. A. A. (University of Edinburgh) et al. described the
new GARFIELD-AF integrated risk tool that can be used to
predict mortality, non-haemorrhagic stroke/systemic
embolism (SE) and major bleeding for up to two years after
the onset of atrial fibrillation (AF). The tool outperformed
CHA,DS,-VASc at predicting death and non-haemorrhagic
stroke and HAS-BLED for major bleeding in overall and
very low and low risk patients with AF. Give it a try if you
haven’t already!
https://af.garfieldregistry.org/garfield-af-risk-calculator

Risks associated with discontinuation of oral
anticoagulation in newly diagnosed patients with atrial
fibrillation: Results from the GARFIELD-AF Registry
by Cools E. (AZ KLINA) et al. studied the effect of
permanent discontinuation of oral anticoagulant (OAC) on
subsequent clinical outcomes. In this large prospective
registry, discontinuation rates are lower than historically
reported. However, the outcome analysis suggests that
discontinuation of OAC treatment in these patients should P>
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. For the evaluation of treatment effects when the
treatment is based on physician decision, not
randomisation, the design of the study is key. '

be discouraged, especially if the reasons for discontinuation
do not relate to persistent hazards for the patients. As
recommended by the European Heart Rhythm Association,
an integrated AF care programme with active patient
involvement should be implemented. This need is especially
important during the first year after treatment initiation when
rates of discontinuation are highest.

Studying differences across regions and countries is also
important in understanding the variation in outcomes across
the world. As such, we have two regional manuscripts that
were published this year. Middle East treatment strategies
and clinical outcomes in patients with atrial fibrillation:
One-year follow-up data from GARFIELD-AF study by
Sayin B. Y. et al (Memorial Ankara Hospital) described the
differences in treatment, patient characteristics and outcomes
in patients from the Middle East versus those from other
regions of the world. The use of antithrombotic treatment
was generally higher in the Middle East than in other regions
across the world, with increased use of antiplatelet therapy.
The rates of stroke and bleeding were lower but mortality
higher in the Middle East population.

Risk profile, antithrombotic treatment and clinical
outcomes of patients in Nordic countries with atrial
fibrillation — Results from the GARFIELD-AF Registry
by Pope M. K. et al. (University of Oslo) similarly explored
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treatment and outcome differences in Nordic versus non-
Nordic countries. The use of OAC was higher in the Nordic
countries than the non-Nordic countries. Nordic patients
had significantly higher major bleeding, but the rates of
all-cause mortality and non-haemorrhagic stroke/SE were not
significantly different than those from non-Nordic countries.

One paper was also produced to serve as a tutorial for
comparing treatments when randomisation was not involved,
as in our registry; The importance of the design of
observational studies in comparative effectiveness
research: Lessons from the GARFIELD-AF and ORBIT-
AF Registries by Fajat A. E. et al. (Thrombosis Research
Institute). For the evaluation of treatment effects when the
treatment is based on physician decision, not randomisation,
the design of the study is key. This paper is a great resource
for how to set up the study design so one will be able to
analyse these data when the study is completed.

In the next edition of TRI in Focus we will provide summaries of
the GARFIELD manuscripts published in 2022. @

“#A5arfield

global anticoagulant registry in the field
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