28th International
Congress on Thrombosis

ICT 2023

The perspective of a basic / translational
scientist

Gemma Vilahur

Cardiovascular program ICCC

Reserach Institute Hospital de la Santa Creu i Sant Pau, [IB-Sant Pau,
Barcelona

INSTITUT i bay ' wl sant A
DE RECERCA ~VooaNTIAU  § i

de Barcelona



(Forward and reverse) Translational

research
“Facilitate the transition from basic in vitro studies and animal research to

applications that improve the human health”... and viceversa... (reverse translation)

Forward
translational research

Reverse
translational research




Types of research...

Basic

(Fundamental)

Research

- In vitro

Improve on existing
knowledge or to
discover new

knowledge

Translational Research

= Clinical application?

- Healthy & CVD animal models

Biomarkers (serological/imaging)

Take (translate) what’s learned in basic research to further
implement it in the development of solutions to medical
problems

Clinical Research
Clinical confirmation

- Patients

Studies conducted in humans to
evaluate and test the new

interventions /diagnostic tools
(improve health)




The continuum of the research axis: stages and steps

Basic Research

Translational Research

STAGE 1:

Discovery phase
* |n vitro studies

STAGE 2:
Exploratory phase

« Small animal models
(transgenic, disease, etc)

—

STAGE 3:

Confirmatory studies
« Large animal models
* Proo-of-concept studies in humans?

Preclinical meta-analyses

$

Clinical Research

STAGE 4.
Clinical trials




Translational

axis

STAGE 1:
Discovery

_phase

GOA

WNDERSTAND THE BIOLOGY OF THE CELLS AND
MECHANISMS OF DISEASE AND ITS PROGRESSION

¥

DISCOVER PROMISING MOLECULE, GENE TARGET
OR PATHWAY
IDENTIFY A VIABLE THERAPEUTIC TARGET or a

HBONBRBERMd TECHNIQUES MOST
F RE’WENM (UﬁEDmlcs etc)

STUDIES IN BLOOD (biomarkers)




STAGE 2 and 3: Exploratory and confirmatory phases

Basic Research

Translational Research

STAGE 1:
Discovery phase

STAGE 2:
Exploratory phase

{ B

GOALS

1.  HYPOTHESIS-GENERATING RESEARCH
2. DOSE-RESPONSE RELATIONSHIP

MODELS MOST FREQUENTLY USED

SMALL ANIMAL MODELS (mostly rodents)

—

STAGE 3:
Confirmatory studies

1.
2.

GOALS '

CONFIRM OR REJECT WELL-THOUGHT OUT HYPOTHESI
DEMONSTRATION OF SAFETY AND INDICATION OF
EFFICACY

MODELS MOST FREQUENTLY USED

LARGE ANIMAL MODELS

JJ




STAGE 2 and 3: Complexity in the

models

Complexity of the

models

Basic research Translational research Clinical research

Applications of models during drug and biomarkers
discovery



Choice of the animal

Vilahur G, et al Badimon. J Biomed Biotech 2011

Small size:

new agents

Transgenics
and knock-outs:

Readely individual genes

available

Reduced ethical
concerns

SMALL animal

models
Important interspecies Limited
differences predictive value




Choice of the animal

Vilahur G, et al Badimon. J Biomed Biotech 2011

Low genetic

characterization

Readely
available

Large size:
new agents

High ethical
concerns

L~ /L7 / JAN
LARGE animal

VAR

Higher interspecies Higher
similarities predictive value




Use the right model to address the right

q’ue‘s tci@)nsliovasc Thromb 2018

THROMBO

Differences with humans

Platelets appear to play a greater role in
thrombus formation than in humans

Different digestive metabolic pathways
(antithrombotic agents)

ﬁ Accelerated intrinsic cascade
activity because of higher levels of
coagulation factors (IX, XI, XII)

- Iron deficiency is very frequent
increasing erythrocyte rigidity

k— GPllIb/llla platelet receptor

~

/

Human similarities

Vascular and platelet responsiveness
to thromboxane and endoperoxide
analogues close to humans

- Platelet function, coagulation and
fibrinolysis

- Physiological hematologic values

- Flow hemodynamics

KPIateIet function, extrinsic coagulatiorh
and fibrinolysis

- Von Willebrand levels close to
humans

- Physiological hematologic values
- Flow hemodynamics

!Low responders to aspirin

/




Translational

axis
Basic Research ] TranSIationaI ResearCh
STAGE 1: STAGE 2: STAGE 3:
Discovery == | Exploratory — Confirmatory
—phase —ehase _studies
Preclinical

meta-analyses



In CARDIOPROTECTION: The only PHASE Il clinial trial ... NEUTRAL

'
r AMBULANCE I PCI CARDIOLOGIST l
|
( I R ( E 5 Onset of First medical Cath lab PCI Reperfusion
chest pain care admission
ESC CIONGRESS | | | |
2015 30 minutes to 12 hours
Michel OVIZE et al N Eng J Med 2015 BN schemia iniury | -
WINDOW TO START
TREATMENT OF REPERFUSION INJURY

Reperfusion injury

Ischemia / Reperfusion
perfs REPERFUSION NECROSIS

, Transition pore

* Cyclosporine

Mitochondria




CIRCUS: no consistent pre-clinical data

Ischemia / Reperfusion x 5 o
REPERFUSION NECROSIS

,, Transition pore

* Cyclosporine

Mitochondria

CONSISTENT DATA

)
Argaud et al J Mol Cel Cardiol 2005
Lim et al Cardiovasc Res 2007

$

N=58 STEMI patients

Troponin | Release (ng/mi)

g

Serum Creatine Kinase
Release (IUliter)
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Piot et al N EngJ Med 2008
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INCONSISTENT DATA
: &

T

Karlsson et al J Cardiovasc Pharmacol Ther 2010
Sheu et al Int J Cardiol 2011

»

.

3‘ ') INCONSISTENT DATA
|

Cardiovasc Pharmacol Ther. 2012
De Paulis et al Basic Res Cardiol 2013

$

2012 - 2015

CIRC S
*

BJPE
REVIEW

Cyclosporin variably and
inconsistently reduces
infarct size in experimental
models of reperfused
myocardial infarction: a
systematic review and
meta-analysis

WY Lim!, CM Messow? and C Berry'
'BHF Glasgow Cardiovascular Research Centre, Institute of Cardiovascular and Medical Sciences,

University of Glasgow, Glasgow, UK, and *Robertson Centre for Biostatistics, University of
Glasgow, Glasgow, UK

Brisith J Pharmacol 2012



Basic Research

Translational Research

STAGE 1:
Discovery phase

STAGE 2:
Exploratory phase -

STAGE 3:
Confirmatory studies

|

!

Preclinical meta-analyses

$

Clinical

Research

STAGE 4:

Clinical trials




Drug development is time consuming and money durining

E\LQ%?O? §scovered compound it takes an estimated average of 15 years for only 1 compound to be FDA approved

! Drug Discovery  , Preclinical ;  Clinical Trials \ 1| FDA Review !

s e HL T
10,000 250 — ¥

Compounds Compounds 5 Compounds

Approved

Drug

IND Submission

Pe G5 Yoais iy g 7 Years » ' 15Vens

How to build a high quality and efficient team for the translational
science is a big challange!

It takes an estimated average of 15 years for only 14% of new scientific discoveries to enter day-to-day clinical practice



Translational research: Early and Late translation

phases
IMPROVED
=) =) HEALTH
A A

«EARLY» «LATE»
TRANSLATI TRANSLATI
From baQN:ience Of neV\QNNIedge

to human studies into clnical practice

What causes disease? and effective in humans? Real world data

How does the organism work? Are these treatment strategies safe Adoption in the health care systems
Health economics




Death valley in translational
medicine
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My experience of a successful journey in translational

mﬁﬁ'llﬁl[‘ﬁEED REDUCE

ZE
Infarct size and Prognosis Infarct size and Heart Failure Hospitalization
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My experience of a successful journey in translational

MU iGN GE. THE POWER OF STATINS

Acetyl-CoA
HMG-CoA inhibitors - STATINS

HMG-CoA > Mevalonate

\

Isopentenyl-PP

v

/ Farnesyl-PP
Squalene Geranylgeranyl-PP
l Activationof

Cho%ol Rho, Ragf\Cdc42

»

Inflammation/
Immune activation

Endothelial
dysfunction/Activation

Inhlbltory

: \n\’\‘b“o‘ Inhibj,,
Inhlbltory

Plaque rupture/
thrombotic occlusion

Lipid-rich
atherosclerotic
plaque

Ray KK, Cannon CP. J Am Coll Cardiol 2005

Coagulation/
Platelet activation

In vitro studies

since 1998

COMPONENTS INVOLVED IN
ISCHEMIC CARDIAC DAMAGE
IN THE SETTING OF ACS




SHIELD4Heart: the new standard for the first line of ACS treatment

TRANSFER

ﬁ Cath lab for PCI

New formulation of statin (iv)
Drug repositioning

rapid onset of action




My experience of a successful journey in translational

medicine....
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Translational approach: from bench to bedside

Cell culture mechanistic studies

Proof-of-concept
studies

Clinical testing (early 2024)

Highly translational animal
model

Histopathology and
Molecular studies Cardiac Magnetic

Resonance (CMR)

ECG

Echocardiographv

T—

ULTRASOUND
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