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The Symposium was designed to update attendees o
g highlights of Cardiovascular Research in Western Au:

Harry Perkins Institute South
(Fiona Stanley Hospital)

The date was chosen to coincide with the visit of
Prof Alex Brown, the 2022 Wesfarmers Perkins Ora
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Prof Shirley Jansen
Head Cardiovascular Scienc

and Diabetes ovison 1 e Symposium is designed to familiarise attendees
current cardiovascular research in Western Australia
a view to enhancing collaboration

ey A OMPSON The Program combines updates on work in progress
PhD and post doc researchers and state of the art re
from established investigators.

Prof Peter Leedman — \\/e hope you enjoy this abbreviated summary of the
nstitute Director .
presentations

2




A HARRY PEHRKINSINSTITUTE
OF MEDICAL RESEARCH

Perkins Cardiovascular Research Intensive Mini Symposiul

Introduction  [8:00 ﬁ
8:15 Prof's [Jansen and Thompson| Welcome and Introduction
Session 1 8:30 Prof  [Shirley Jansen Targeted peptides and Atherid
Atherosclerosis  [8:40 Ms Hanane Belhoul-Fakir [Vasa vasorum in atherosclerosis
8:50 Prof [Peter Thompson Inflammation in ASCVD
Keynote Lecture [9:00 Prof | Alex Brown Overcoming CVD inequity among Indigenous Australians
9:30 Discussion Discussion
Session 2 9:40 Dr Lee Nedkoff Australian and international trends in coronary heart diase
Atherosclerosis  [9:50 Dr Mark Nidorf Colchicine clinical trials
10:00 |Ms Haritha Kirla Nanoparticle drug delivery
10:20 |Prof |Gerald Watts Lp(a) and gene silencing therapy
10:30 Discussion Discussion
10:40 [MORNINGTEA __ [MORNINGTEA |
Session 3 11:00 |Mr Benjamin Bartlett Dual disease mouse model
Atherosclerosis |11:30 [Prof | Shirley Jansen PAD and the diabetic foot
11:40 |Prof |Grant Morahan Genomic prediction of CVD
11:50 Discussion Discussion
Session 4 12noon |Prof | Girish Dwivedi Cardiac CT Newer imaging biomarkers and Perth experience
CV Imaging 12:10 |Prof Carl Schultz PET CT and Microcalcification
12:20 |A/Prof |Ros Francis PET CT and Vascular inflammation
Session 5 12:30 |Prof |Brendan McQuillan Evidence based choice of anti thrombotic for prosthetialves
Aortic stenosis 12:40 |Prof Graham Hillis Aortic stenosis and EASY AS
12:50 |Dr Elena De-Juan-Pardo (3D printed cardiac valves
13:00 |Dr Abdul Ihdayhid Computational Modelling to Optimise Outcomes in Aori8tenosis
13:10 Discussion Discussion
LUNCH 13:30 toneh  Juwen ] ?
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Perkins Cardiovascular Research Intensive Mini Symposium
Session 1. Atherosclerosisand Keynote Lecture

} Shirley Jansen presents the background #&therid, a drug developed in Julianaul Z ab in the _
Perkins. This is an exciting development wh_lc'h targets the lipid-laden macrophages in the plaque. It is
distinguished from current ant-atherosclerotic agents as it clears, not merely slows, the atherosclerosis.

T Hanane Bdhoul Fakir is in the final year of her PhD on the role of shear stress in initiating atherosclerosis.
Her unique observation that blood injected into the media of an artery rapidly converts to lipid, provides
evidence, long suspected but never proven, that rupture oVélsevasora, the fragile vessels in the wall
of the artery can initiate atherosclerosis.

T Peter Thompson reviews the evidence for inflammation in atherosclerosis and the rapidly evolving
international race to find an effective drug to block the inflammation. The established anti-gout drug
colchicine may be the cheap and readily available answer

I o/ EAvpKeynote lecture summarises the continuing and distreggimin cardiovascular health _
between indigenous and non-indigenous Australians and describes his career-long dedication to tackling
the challenge of closing the gap.



ATHERID: A novel medicine to improve blood circulation
In patients with peripheral artery disease (PAD)
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Head of Laboratory Targeted Drug Delivery, |
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Prof Shirley Jansen

Program Head of Cardiovascular Science and Dia
as Director of the Heart and Vascular Research Institute at the
Perkins. She is also Head of Dept of Vascular and Endovascular
Surgery at Sir Charles Gairdner Hospital
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Clinical Problem-PAD

Progressive arterial stenosis and occlusion
leads to end organ events
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LEADERSHIP _. ADVISORS

Prof. Peter Thompson, Cardiologist (HPI)

, ‘ ' » 5 Prof. lianglin Fan, Preclinical (Japan)
(b— \ ’ IP & F ' # LABORATORY - ) : Prof. Jlon Golledge, Vascular Surgeon (Qln)
COMMERCIAL BN | RESEARCH ) . Dr. Adam Hill, Electrophysiologist (NSW)

5 Prof. Kerry-Anne Rye, Lipidologist (NSW)
Dr. Patty Washer, Biologica Prof. Rod Dr.Wen  Ms:Susan. ‘Ms. Hahane Prof. Karlheinz Peter, Cardiologist (VIC)

Ventures Pty Ltd (WA) A/Prof. Juliana Prof. Shirley Dilley Yeow Wu Belhoul-Fakir Mr. John Barrington AM, Artrya (WA)
Hamzah Jansen

National
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Carotid artery tissue cross-section Atherosclerosis development through endothelial dysfunction

Vasa vasora

Atherosclerosis stages

Early

Atheroma

Advanced

Ruptured
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Atherosclerosis and inflammation

Peter L Thompson

Deputy Director Heart and Vascular Research Institute
Sir Charles Gairdner Hospital
Deputy Director, Harry Perkins Institute of Medical Research
Clinical Professor of Medicine
University of Western Australia




Inflammation in atherosclerosis not a new idea

Citations 33,298!! Citations 19,991!!

e NEW ENGLAND : :
JOURNAL of MEDICINE Circulation

Inflamma nd Atheroscler:
Peter Libby, Pau IM Rxdl\erandA] M asert

CRP upper vs lower quartile

REVIEW ARTICLE
MECHANISMS OF DISEASE 10 113 1143

But 20 years on, effective anti- -Inflammatory
treatments for ASCVD are only Just emerglng

1999 2002



The CANTOS study 2017

Canakinumab (Novartis)
I Development did not proc
T FDA application withdr

T CANTOS results

itive but not stroflg enough to




Colchicine

Solid RCT evidence of benefit

T RCTs in >11,000 patients wj
T MACE reduced by 25%,
T Individual reductions |
T revascu
T myoc
T stroke
T Tolerability

ronary heart disease
revascularisation by 33%

t apart from 7-10% early Gl intolerance




Anti-inflammatory approaches
In atherosclerosis

riargeted ansinfammaoy agens | || |

Statins LDL lowering Indirect Upcertain
Corticosteroids Non Specific aniinflammatory

NSAIDS COX inhibition Yes

Pexelizumab Complement inhibition Yes

Losmapimod MAPK inhibitor Yes

Darapladib, Varespladib LpPLA inhibition Yes

CRP inhibitors CRP inhibition No

Methotrexate Multiple sites
__
DMARD&getanercept TNFr inhibition

DMARD®gtocilizumab IL6 inhibition NO x
Canakinumab IL1t inhibition Yes

Ziltivekimab IL6 ligand inhibition Underway $55%

inflammasomeinhibition __———

Colchicine Multiple incl inflammasome assembly Yes

Lack of efficacy provv Efficacy proven Safety under a cloud




Anti-inflammatory agents in atherosclerosis

Conclusions

TInflammation is now regarded as a major contributor to atherosclerosis

TUntargeted anti inflammatory agents have not been successful

tDownstream targeting of inflammatory cytokines tlaind IL6 Is a valid (but
limited?) approach

I o Z] Jv - Z % P vs3 A]8Z o]v] o SE] o ~(

TColchicine has anti-NLRP3 inflammasome properties and its full range of
anti-atherosclerosis actions is yet to be elucidated

TUpstream direct inhibition of the NLRP3 inflammasome is also under
Intensive investigation




CVD In Indigenous Australie

Professor Alex Brown (BMed, MPH, PhD, FRACP (hon.), FCSANZ,
FAHMS) is the Professor of Indigenous Genomics at the

Telethon Kids Institute and The Australian National

University. He is an internationally leading Aboriginal
clinician/researcher who has worked his entire career in

Aboriginal health in the provision of public health services,
infectious diseases and chronic disease care, health care policy
and research.

NATIONAL CENTRE
FOR INDIGENOUS
GENOMICS

Universit



Cardiovascular mortality

Deaths from CVD (100-199):SA by age, Indigenous status 2P0Q6-

30%
mm % Aboriginal -0 Non-Aboriginal
25%
20%
15%

10%

5%

0%
0-14yrs  15-19yrs 20-24yrs 25-29yrs 30-34yrs 35-39yrs 40-44yrs 45-49yrs 50-54yrs 55-59yrs 60-64yrs 65-69yrs 7B-7Oyrs 80-84yrs 85-89yrs 90-94yrs 95yrs &
older

Acknowledgement: Registries of Births, Deaths and Marriages, the Coroners and the national Coronial Information System.
Data source: Cause of Death Unit Record File for South Australia provided by the Australian Coordinating Registry (unpublished) extracted for the Landscape Project 22 June 2015.



Secular Trends in Leading Causes of Death. Indigenous
Australians 200&018indigenoushpf.gov.au)

"
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400
300

200

Ceaths per 100,000 population

100

n
600 Cancer

500

400

300

Ceaths per 100,000 population

1338 2002 2006 2010 2014 2018

. ndigenous Australians Man-Indigenous Australians

Age-standardised mortality rates for selected causes of death,
by Indigenous status, NSW, Qld, WA, SA and NT, 1998 to 2018
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CVD is the disease group that
is the 3rd biggest health
problem for Aboriginal and
Torres Strait Islander people.

B 1 2%

of total burden in 2011 [28]

%
15 of Aboriginal and Torres Strait Islander people said
that they had CVD, 2018-19 National Aboriginal and Torres
Strait Islander Health Survey (NATSIHS) [29].

5.4%

of all hospitalisations among Aboriginal and Torres Strait
Islander people were for CVD, 2017-18 (Derived from [30]).

24%

about a quarter of all deaths of Aboriginal and Torres
Strait Islander people were caused by CVD [31].
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Secular Trends in CHD MortalityAustralian Men

70+ r
40-54 years 55-69yrs 0+ years
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mm SMR - = Aboriginal Men = Non-Indigenous Men mamE SMR == Aboriginal Men ===Non-Indigenous Men 7 SMR = ADoriginal Men —=Non-Indigenous Men

TReduction in CHD Mortality across all age groups
TGreatest inequalities at young ages

TPersistent inequality over ten-year period

tSome closing of the gap in 55-69 year age group
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Secular Trends in CHD MortalityAustralian Women

40-54 years
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Declining mortality in all age groups
Widest disparities at younger ages (12-14 times)
Small rise In inequality among 55-69 year age group

70+

2 2004 2 2006

s SMR - == Aboriginal Women == Non-Indigenous Women




Age Adjusted Survival following Acute Coronary Evehtie CASPA Study

Males
Rae
M 202 e RDH |
D 1%?—2?? . 1.0 1.0~
B e Non-Indigenous
0.9
0.5
2 06 E
2 Indigenous E
= 3
»n I
E o E 067
Q (&]
0.6
0 4]
ASH .
0.00 3500 730,00 109500 1460.00 182500 0.00 365,00 730,00 1095.00 1460.00 182500
SURVIVAL FROM DISCHARGE [DAYS] MACE FREE SURVIVAL Post Discharge [DAYS]
HR = 3.8 [2.15 - 6.58]; p < 0.001 HR = 2.1 [1.40 - 3.02]; p < 0.001

Brown. Heart Lung Circulation 2009.



Contributors to the Gap in the Burden of Disease, 2011-2013

Overlap between social determinants &
risk factors (10.8%)

Gap due to other factors 46.8%
(unexplained component)

Social determinants 34 .4%

0 10 20 30 40 50 60 70 80 90 100
Per cent

Year 12 attainment, by territory and Ovi ded Indi h holds, by state/territory, 2001, 2006 and 2011
Indigenous status Number ('000) ercrowded Indigenous households, by s ritory, , an
Per cent i i
100 95 mIndigenous Non-Indigenous 8 m2001 m2006 - 2011
86 89
82
80 - 76 6 -
60 - 4.
40
2
20
. m | M = | |
0 - NSW Vie Qld WA SA Tas ACT NT
ACT Vic SA Qld Tas NSW WA
Source: Productivity Commission 2015 Sources: AIHW analyses of unpublished data from the ABS 2001, 2006 and 2011 Censuses; AIHW 2014c.




Influencing Policy and Practice

The South Australian Aboriginal Diabetes
Strategy 2017 - 2021

South Australian
Aboriginal Heart and Stroke Plan
2017-2021

South Australian Aboriginal Cancer Control Plan 2016-2021

Trensleting knowledge into ection to improve the fives of Aboriginel people
effected by cancer

Better Cardiac Care measures
for Aboriginal and
Torres Strait Islander people

TheiSoufh Australia
Aboriginal Chronic
Disease Consortium




Towards an Exemplar Approach to Close the Gap?
ESSENTIAL SERVICE STANDARDS

1. Trends in and contribution of various conditions to health
differentials over time;

2. Equitable service elements and standards of care for all
Australians;

3. Mapping which Australians are missing out on various
essential elements of care;

4.  How best to deliver necessary services and programs to
those missing out; and,

5.  The costs and likely benefits of delivering essential services
and conversely the cost of inaction if inequality is not
overcome.



EXPLAINING
CVD

DISPARITY

Underlying Risk Traditional and alternate RFs
(Inflammation/Environmental)

SES/Intergenerational Disadvantage

Adverse Childhood Experiences

Social and Historical Factors

Psychological/Psychosocial Factors

Inequitable Access and Poor quality of care

Racism and Adverse Experiences
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Atherosclerosis continued

Session 2 9:40 Dr Lee Nedkoff Australian and international trends in coronary heart diase

|||||| e
—

Atherosclerosis  [9:50 Dr Mark Nidorf Colchicine clinical trials
10:00 |Ms Haritha Kirla Nanoparticle drug delivery
e e . g
= = ! 10:20 |Prof |Gerald Watts Lp(a) and gene silencing therapy
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Perkins Cardiovascular Research Intensive Mini Symposium
Sesson 2. Aherosclerosis continued

T LeeNedkoff reviews the recent trends in cardiovascular disease in WA, Australia and _
internationally. While the decline in age adjusted cardiovascular mortality continues, CVD is
still the leading cause of death in men. It has been displaced by dementia in women. There are
concerning data that the decline has flattened in younger Australians

T Mark Nidorf reviews in detail the clinical trial evidence in >11,000 patients that low dose
colchicineic effective and safe in reducing cardiovascular events, and is ideally suited for long
term management of coronary heart disease.

T HanthaKirladescribes her work on the use of colchicine loaded nanopatrticles to target the
atherosclerotic plaque

T Gerald Wattsdescribes the recent evidence which has shown the importanceaid
promoting atherosclerosis and which places it squarely in the sights of new drugs under
development to lower it with new RNA technologies.

28



THE UNIVERSITY OF

2Y. WESTERN
S AUSTRALIA

Australian and international
trends in coronary heart
disease

Dr Lee Nedkoff Co -Director and Senior Research Fellow,
Cardiovascular Research Group (SPGH, UWA)
National Heart Foundation Future Leader Fellow



Leading underlying causes of death
In Australia ¢ b

1 Coronary heart disease (120-125) 9,091

2 Dementia and Alzheimer disease (FO1, FO3, G30)

3 Cerebrovascular disease (160-169) -: E,;iEIBE
4 Lung cancer (C33-C34) m
B

& @

i

1 Dementia including
Alzheimer's disease

5 Chronic obstructive pulmonary disease (J40-144)

1 Coronary heart disease

2 Dementia including

Alzheimer's disease 2 Coronary heart disease

3 Lung cancer 3 Cerebrovascular disease
4 Cerebrovascular disease 4 Lung cancer

5 Prostate cancer 5 Breast cancer

Leading causes of death AIHW

https://www.aihw.gov.au/reports/life-expectancy-death/deaths-australia/

2014

2020



Trends in ACS event rates in Australia

Figure 10: Incidence of ACS among people aged 25 and over, by remoteness and
socioeconomic area and sex, 2018

Remoteness area
Major cities
Inner regional

Outer regional

Remote and very remote

Socioeconomic area Bl Men
[ Women
1 (lowest)
2
3
4
5 (highest)
r T T T T T T T T T 1
0 50 100 150 200 250 300 350 400 450 500

ACS per 100,000 population

AIHW, 2022



WA hospitalisation rates + age-adjusted trends

400

w
o
(=]
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o
o

STEMI: -5.5%/year since 2000

—

Age standardised rates/100,000
>
=}

o

1988 1992 1996 2000 2004 2008 2012 2016

—Men —Women

400

300
NSTEMI: +10.2% /year since 2000

200

1
1
[
I
[
1
1
I
1
1

100

I

i

0 1
1988 1992 1996 2000 2004 2008 2012 2016

—Men =—Women

Nedkoff et al, BMJ Open 2017



Age-specifictrends

Mortality rates
™|_argest declines generally 65-84 year olds
™?smaller declines in 30-54 year olds

Case fatality
™AU 00 S oJ]v « Juldslon C &
™[ argest declines 384 y.0. women NSW (7%/year)

Event rates
™| argest declines in 65+ y.0.
™No decline in 3%4y.0X A}u v ~X ]Jv VvPo v e



(bnd usons @ AUSTRALIA

T Substantial declines in CHD mortality rates
T ACS incidence declining but at a slower rate
W EJ]A v C o]J]v « Jv ~d D/ E § -
T Continuing concerns re, adverse trends in <55 year olds
W o | }( ojJv IX A vs E § »
W Y ul}@ES3 0]35C }Ju%o $ oC E]JA vV CY]Jv + (38 0]
W ul}@&@ 3§ EP 8§ s EJel ( 3}E % E A v3]}v ]Jv Cluvl

Acknowledgements : Data Linkage Branch (WA Department of Health) for provision of linked hospital
and mortality dataset ; Co -ordinating Registry, the Registries of Births, Deaths and Marriages, the Coroners,
the National Coronial Information System and Victorian Department of Just ice and Community Safety.



Seeing Colchicine In a New Light

Repurposing colchicine for’prevention of coronary disease

Dr Mark Nidorf - Cardiologist



Colchicine has protean cellulactions

Tubulin dimer

O—CHy

\

Colchicine
Macrophages Endothelium Platelets SM Cells/Fibrocytes
‘1 ® a |
.,.f/.@fi;c,@:ﬁ;é:
Inflammasome Impair Inhibit release of SO Interfere with limit response

IL-1t and other ILs

neutrophil ingress

generation of NETs neutrophil-platelet interaction to injury



Colchicine improves event-free survival

Cardiovascular death, myocardial infarction, ischemic stroke or
Ischemia-driven coronary revascularization

N
o

Hazard ratio, 0.69 (95% ClI, 0.57-0.83), P&0.0

(%)

=
()]

As in LoDoCo

- The ER on placebo ~3.6%pa

- Benefits of colchicine seen early
- Benefits continued to accrue

Placebo

=
(@)

Colchicine

Cumulative Incidence
(@3]

0 1 24 36 . . 48 60
Months since Randomization

No. at Risk

2760 2655 1703 821 590 16:

2762 2685 1761 890 629 16i

Nidorf et.al Colchicine in patients with chronic coronary disease A3dL£020, DOI: 10.1056/NEJM0a2021372



Colchicine reduces inflammatory markers

Close out serum levels in 1776 participants of the LoDoCo2 cohort

Reduces IL-6 Reduces hs-CRP No Effect on LDLc
1:2 p<0 001: 100 - p<0_001. 4
il i 504 i
254 l | ! l;
l

CRP

ol N
\

Placebo °~ Colchicine

.. Placebho Colchicine Placebo Colchicine

" IPlacebo Colchicine



Years-long exposure to low-dose colchicine
associated with occasional mild increase in ALTK

400 10 x ULN (markedly elevated)
2000-
10 x ULN (myatoxicit y)
200 1500
b X
<200 : 5x ULN (moderately elevated) o s
1000 5 x ULN (markedly elevated)
100: 500
"' 2 x ULN (moderately elevated)
2 'i’“ 4 .,, Y _:n- ~ ULN (mildly elevated) " 5 3 3 3 ULN (mildly slevated)
0 84 g% vy 3 s atds § — P) £ <A .
*‘*ﬁ"fﬁ@&fs} i3 F YRS S L L T
A 0 o U
Colchicine Treatment Placebo Colchicine Treatment Placebo

NouG}siZE] |sC JE& (( s jv 9'd E

Van Broekhoven et.al The Effect of Years-Long Exposure to Low-Dose ColcHienalaand Liver Function and Blood Creatine Kinase Levels:
Safety Insights from the Low-Dose Colchicine 2 (LoDoCo2) Trial Clinical Drug tioreBt@k 10.1007/s4026022-02209-8




Summary

Colchicine is poised to be repurposed fot @revention of CV disease

It is already included in many guidelines as the rationale for using it iséctear
clinical evidence regarding its long-term tolerance, safety and efficacy are strong

Until newer agents are proven more effective than colchicine

It will remain the safest, most widely available, least expensive anti-inflammatory
therapy available for 2orevention of CV disease

* Ridker et.al May 2021: https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.121.319077



Colchicine-loaded Nanoparticles to reduce
iInflammation in atherosclerotic plagues

Presenter:
Haritha Kirla

Team:

Juliana Hamzah, Peter Thompson, Shirley Jansen,
Wen-Shuz Yeow, Susan Wu, David Henry

Funding:
Ray Florence Shaw, Charlies Foundation for Research
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Colchicine to reduce inflammation in atherosclerotic plaques

f Can stabilize plaque lesions by suppressing inflammation

f Current clinical trials showed 25% reduction of

cardiovascular events

f Uptake of colchicine is not specific to the atherosclerotic

lesions

f High risk medicine if not used correctly and limited to use

of low dosage

HARRY PERKINS INSTITUTE
OF MEDICAL RESEARCH



LyP-1 targeted delivery of colchicine loaded MSNs

[ BN ]
Colchicine drug
>

Solvent

Mesoporous silica
nanopatrticle

f High surface area

f High pore volume
f Tunable particle size
f Facile surface modification

f High biocompatibility

HARRY PERKINS INSTITUTE
OF MEDICAL RESEARCH



LyP-1 binding to aorta containing plaques following
Intravenous injection

in vivo

in vivo

1hr
3 hr

n vivo

3 hr

INTESTINE PANCREAS SKIN BRAIN

n vivo

3 hr

HARRY PERKINS INSTITUTE
OF MEDICAL RESEARCH



LyP-1 binds and internalises in plague macrophages

FAM-LyP-1/
Propidium iodide  CD11b/PI/DAPI

PLAQUE SPLEEN FAI\/IL!PUDAP CD11b/DAPI
References:

Hamzah J et al., bioconjugate Chem,. 2014, 25 (2)2391-
Hamzah J et al., Proceedings of the National Academy of Science, 2011, 108 (17), 715@3.4}2

HARRY PERKINS INSTITUTE
OF MEDICA

FAM-LyP-1/CD11b-DAPI




LyP-1 targeted delivery of colchicine loaded MSNs

Colchicir;e.drug %%;1
>
Solvent Pe_gyAIatio‘n
Drug loading capacity of ~ 60%
600 mg/ 1 g NPs
_ 1. NP optimisation for colchicine loading
Intravenous delivery & & . . . . . ..
7 L 2. NP-colchicine in vitro bioactivity on
TR A ' /.(_/\ 6)4......;2'_:4:_"",,
\ _ j\ ] / macrophage cell lines
Particle diameter: 30 nm 3. LyP-1-NP biodistribution
Pore diameter: 3-4 nm 4. Optimal doses (safety)
Surface area: 852 m?/g 5. Treatment study

Pore volume: 0.88 cm3/g

Q-

HARRY PERKINS INSTITUTE
OF MEDICAL RESEARCH



New Horizons in Coronary Prevention
RNA Therapeutics for Lipoprotein(a)

Gerald F Watts
Cardiometaboli&ervice, Department of Cardiology,
Royal Perth Hospital, School of Medicine,
University of Western Australia

Perkins Intensive Cardiovascular Research Update
November 8th 2022
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Interventions for Lowering Lipoprotein(a)

. Lp(a
Therapy Mechanism A ).
Reduction
Statins Upregulation of LDL receptor 0-7%
Niacin Reduced ap(a) trans_crlptlon or 20%
apoB secretion
CETP Inhibitors Inhibition of apoB lipidation 24-36%
PCSKO9 Inhibitors Upregulation of LDL recepto” 25%
. . ~70% (acute)
Apheresis Remova_ll .Of C|_rculat|ng_ apoB | _ 25 % ( chronic)
containing lipoproteins
Apo(a) RNA . N
Therapeutics Decreased apo(a) synthesis PBH%




A tale of two nucleic acid therapies

ASO Therapy: Pelacarsen
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‘J WAVAVAN Figure adapted from Macchi 2019.

Antisense oligonucleotide Macchi C et al. Pharmacol Res 2019;150:104413.

SIRNA Therapy: Olpasiran
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Targeting Lp(a) with ASO: Pelacarsen

Change from baseline over time in lipoprotein(a) level
6 months
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o I | il 1 liver function, and no group
90 —— T difference in influenza symptoms
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Weeks SN f The most common AEs were

Pooled placebo

20 mg every 4 wk -
40 mg every 4 wk genel‘a”y m||d
20 mg every 2 wk
60 mg every 4 wk

Hem—
NEERN

20mg every wk

Phase 2 dose-ranging, randomised, double-blind, placebo-controlled trial showed dose-dependent reductions in Lp(a)
in patients with elevated Lp(a) and established CVD.

Adapted from Tsimikas S et al. 2020. 1. Novartis, data on file 2. Tsimikas S et al. N Engl J Med 2020; 382: 244 £55,

OLp(a) at 6 months Injection site reactions, which were



Percentage Change (%)
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Targeting Lp(a) with siRNA: Olpasiran

25

-25 4

-50

=75

4 months 8 months

_ h i ' J[\1 | f Generally well tolerated
h | _
] \,\*/{ f No serious AEs
f Only one patient (on olpasiran)
experienced an injection site

% - reaction

— %@—/' f No relevant changes in liver or
! ! l kidney function, platelets,
e — . . . , coagulation or safety labs

4 15 22 43 71 113 183

57 85 155 225 f No abnormal vital signs or ECGs

Study Day
Cohort
—e— 30DFHER t+—e— 30DFHER—e— Cohort1(3mg) —e— Cohort2(9mg) —=e— Cohort3 (30 mg)
—o— Cohort4 (75mg) —e— Cohort5(225mg) —e— Cohort6(9mg) —e— Cohort7 (75mg)

Phase | study (n=64) evaluated the safety, tolerability, pharmacokinetics and pharmacodynamics of olpasiran (AMG 890).

Adapted from Koren MJ el al. 2022. 1. Koren MJ et al. Nat Med 2022; 28(1): 96 #103.



CRISPR-Cas9 Gene Editing

The CRISPR/Cas9 Revolution
A SPECIFIC, EFFICIENT and VERSATILE tool for editing genes

Disrupt
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Session 3 11:00 |Mr Benjamin Bartlett Dual disease mouse model
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Sesson 3. Aheroscerosis Cantinued

tBenBatlett describes his development of a model of accelerated
atherosclerosis in ApoE knockout high fat diet mice by initiating
pneumonia and creating a pro atherogenic inflammatory reaction

1Shirley Jarsen discusses the clinical challenge of trying to avoid
amputation in diabetic foot and the difficulties of reliably assessing foot
perfusion with ankle or toe brachial index compared with optical
coherence tomography or near infra red spectroscopy and the work she is
doing with Prof Danny Green to improve current methods.

tGrant Morahan describes his development of genetic risk scores to predict
heart attack with more precise accuracy than clinical risk factors. His
unique approach relies on identifying genes which are in close relationship
with each other. Testing shows remarkable accuracy with a small number
of gene variants
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Cardiovascular changes after pneumonia in a dual
disease mouse model

Benjamin Bartlett-?, Herbert P. LudewiékShipra Vermip, Vicente F. Corrales-Mediffa Grant Wateret®, Silvia Lee*
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‘Department of Medicine, University of Ottawa, Ottawa, Canada.

8Clinical Epidemiology Program, The Ottawa Hospital Research Institute, Ottawa, Canag
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Pheumoniaincreases cardiovascular risk

= .= - - - . EUROPEAN RESPIRATORY journal
Association Between Hospitalization for Pneumonia and @ m————_

Subsequent Risk of Cardiovascular Disease Is community-acquired pneumonia an independent
Vicente F. Corrales-Medina, MD, MSc'-2; Karina N. Alvarez, MS3; Lisa A. Weissfeld, PhD*4; et al I'iSk factor for Cardiovascular disease?

# Author Affiliations | Article Infermation
A. Singanayagam, A. Singanayagam, D.H.J. Elder, J.D. Chalmers

JAMA. 2015;313(3):264-274. doi:10.1001/jama.2014.18229
European Respiratory Journal 2012 39: 187-196; DOI: 10.1183/09031936.00049111

Chest Infections: Original Research

Persistent Lung Inflammation After Clinical

Resolution of Community-Acquired Pneumonia
as Measured by 18 FDG-PET/CT Imaging

Benjamin Bartlett*®, Herbert P. Ludewick®,

T a,b,c o : a,b,d
Silvia Lee , and Girish Dwivedi Vicente F. Corrales-Medina MD * © Robert A. deKemp PhD © ©, Julio A. Chirinos MD, PhD ®, Wanzhen Zeng MD o
Jerry Wang BSc © 9, Grant Waterer MD " 8 Rob 5.B. Beanlands MD © 9, Girish Dwivedi MD, PhD & ¢ & I ! 2 &

Cardiovascular complications following pneumonia:
focus on pneumococcus and heart failure

Cardiac Complications in Patients With Community-Acquired Pneumonia Research

Incidence, Timing, Risk Factors, and Association With Short-Term Mortality Risk of heart failure after community acquired pneumonia: prospective controlled

Vicente F. Corrales-Medina [, Danlel M. Musher, George A. Wells, Julio A. Chirinos, Li Chen and Michael J. Fine study with 10 years of follow-up

Originally published 4 Jan 2012 | https://doi.org/10.1161/CIRCULATIONAHA. 111.040766 | Circulation. 2012;125:773-781 _
BM/ 2017 ; 356 doi: https://doi.org/10.1136/bmj.j413 (Published 13 February 2017)
Cite this as: BM/ 2017;356:j413



Proposed Project

Develop a longitudinal dual disease (pneumonia-atherosclerosis)
mouse model.

Investigate the mechanisms by which residual inflammation from
acute pneumonia increases long-term cardiovascular risk.

1. Assess cardiac and vasculdgfammation
2. Assess plague for markerssifibility (i.e., vulnerable plaque)
3. Assess aortic walhtegrity



Atherosclerotic disease progression
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Model Conclusions

Low-doseStreptococcus pneumonideéGR4atherosclerosis model
demonstrates:

T Persistent lung inflammation (FDG-PET)

T Reduced aortic root plague collagen and smooth muscle cell
content

T Increased aortic root remodeling

T Increased systemic inflammation (MIP»)1

T Increased atherosclerotic disease progression

T Altered lipid processing

Highlighting several mechanisms that may contribute to
Increase cardiovascular risk following pneumonia




Future Directions

Cl:Prof Girish Dwivedi, Dr Ashish Misra, Dr Abdul Ihdayhid, Prof Peter Thompson, Prof Graet, Water

Prof Graham Hillis, Prof Sanjay Patel, Dr Vicente Corrales-Medina, Prof Jeremy Nicholson, Dr, Silvia Lee
A/Prof Frank Sanfilippo & Prof Yuben Moodley.

Pl: A/Prof Berin Boughton & Dr Herbert Ludewick MRFF 2022
























Genetic Prediction of Risk of
Heart Diseases

Grant Morahan

Centre for Diabetes Research
The Harry Perkins Institute for Medical Research



Disease Genetics

Over 1,000 disease 3JHe V found
BUT:

Most are variantsno t in genes
Most have small effects
Clini cal significance doubtful

Function of mosti s unknown
=> Need a new approach



Can we predict disease outcomes
based on interactions of many
low-effect genes?






Comparison v Mega test

Stetistic Lancet385:2264 OurTest
DiseasePrevalence 10.98Y% 10.98%
Sendtivity 0.32 0.7
Specificity 0.81 0.94
PostivePredictiveValue 17.4% 60.4%
NegaivePredictiveValue 90.6% 96.8%
(NBuemnEE{)NeededtoTreat 125 1.75
Relaiverisk 1.85 18.57
P(Fisher§ExactTest) 7.9e-071 2.2e-16

Mega € al. Lancet385:2264-71.

tH 4t



Testing In SCOT- HEART

(David Newby, Girish Dwivedi, Nestor Gahungu)

E H Q 6f BATA for CHD patients wih angna

We compaied outcomesvsgenetc risk in
paients wih non obgructive CAD

In setthg of low risk CCTA, high genetc risk
casesmore likely to have adver® events:

Low atteruaion plagueRR= 18 (P<00001)
Low (<100)cdcium sore RR=5 (P=M3)




SUMMARY

Our new methods can:

identify high-risk people

predict disease outcomes

More accurately than best clinical tests

years before onset of symptoms

allow personalized medicine
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Session 4.
Advances in Cardiovascular Imaging

Session 4 12noon |Prof | Girish Dwivedi Cardiac CT Newer imaging biomarkers and Perth experience
CV Imaging 12:10 |Prof |Carl Schultz PET CT and Microcalcification
12:20 |A/Prof |[Ros Francis PET CT and Vascular inflammation
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Seson 4. Advancesin Cardiovascular Imaging

T Girish Dwivedi discusses the role of cardiac CT in the identification of high risk plaque and
pericoronary inflammation and how they determine prognosis in coronary artery disease
and familial hypercholesterolemia

T Cal Shultzpresents data on the importance of microcalcification and its detection with
sodium fluoride PET scanning. It is useful in elucidating pathways in progression of
atherosclerosis, as a marker of a poor prognosis and as a surrogate for endpoint for clinical
trials

T RosFancisdiscusses the role of FDG PET CT scanning in detecting atherosclerotic
iInflammation and tracking the response to anti-inflammatory drugs. She also presents an
update on the 2023 opening of National Imaging Facility node to be located in the Perkins
North building
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The Role of Cardiac CT In Patients with
cardiometabolic conditions:
Focus on newer imaging biomarkers and Perth
experience

Professor Girish Dwivedi

Consultant cardiologist, Fiona Stanley Hospital, Perth, Australia
The University of Western Australia
Department of Cardiology and University of Western Australia, Royal Perth Hospital, Perth, Australia
Harry Perkins Institute of Medical Research, The University of Western Australia, Perth, Australia

Chief Scientific Officet Artrya Ltd



Background

T Coronary computed tomographic angiograpC(T Apresents
an opportunity forpatient-specific risk stratification

T CCTA assessmentspbdique morphology, compositioand
pericoronary inflammatiorare recognizegrognostic markers
in the general populatioty

T Role of CCTA plaque biomarkease yet to be established iaH

IMotoyama S et al, Journal of the American College of Cardiology 2009;541)
20Oikonomou EK et al, The Lancet 2018;392(10151):92¢



High-Risk Plaque

Positive remodelling

Williams MC et al, Journal of the American College of Cardiology. 2019;73(3):2'
Maroules et al, Journal of Cardiovascular Computed Tomography. 2018;12(2RQ-



High Risk Plaque

HR 3.01, p=0.001

The presence dfiRHncreasesidversecardiovasculaevents

Williams MC et al, Journal of the American College of Cardiology. 2019;73(3):2



Pericoronary Adipose Tissue

T Atherosclerosissinflammatory
T hsCRRPRacks specificity

T PETimaging has limitations

Visualisingcoronary inflammation

Nidorf SM et al, The New England Journal of Medicine 2020; 383:1838
Robson PM, JACC Cardiovascular Imaging 2017; 10:110s

Oikonomou EK et al, The Lancet 2018;392(10151)9%20

Lin et al. European Heart Journal-Cardiovascular Imaging 2021;22(3D@&¢



Pericoronary Adipose Tissue

High PCAT

Low PCAT

Imaging ofcoronary inflammatiorpredictsadversecardiovasculabutcomes

Oikonomou EK et al, The Lancet 2018;392(10151)9&20



PET CT and Microcalcification

Improved risk stratification and mechanistic insights of
LHeSE o] [« u}es VP E}ue e -

Carl Schultz
Winthrop Professor of Cardiology
Royal Perth Hospital
University of Western Australia



Pathways of arterial calcification pathways
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Baseline CT Baseline PET/CTFollow up PET/CT

Patient 1
Progressor

TBRmMax 1.44§

Patient 2
Non-progressor

TBRmMax 0.84

Bellinge, ATVB 2021



Per coronary analysis Per patient analysis

p<0.001
p=0.007

N=14

N=15

N=12

Change in Coronary calcium score

n=111 n=52

Change in Coronary calcium score

18F~Sodium Fluoride PET Number of PET positive coronary arteries

Bellinge, ATVB 2021



Summary

Microcalcification activity detected by 18F-Sodium fluoride PET
Tis a powerful risk stratifier in a range of CVD conditions

iEnables novel mechanistic insights as intermediate end-point in trials
and observational studies



T Dr Lachlan KelseyPhD awarded

Thank yOu T Dr Kamran Majeedt PhD awarded

+ Dr Jamie Bellinge PhD awarded
t Dr Sing Led PhD student

Financial Support t Dr Steel Butchert MSc awarded (UND)
FRoyal Perth Hospital Research
Foundation tA/Prof. Ros Francis
FUWA . +Dr William Macdonald
FAspen pharmaceuticals +Dr Gerard Chew

TAbbott Vascular +Dr Sen Khee Gan

Support with 18F-NaF PET +Dr Alistair Vickery

tSCGH PET nurses, technicians ~ ¥Dr Joshua Lewis
and physicians, research }Prof Gerald Watts
nurses IBarry Doyle

1SCGH physics team

RPH cardiology research nurses
RPH clinical trials pharmacy
RPH medical illustrations and PR



FDG PET and vascular inflammation

Perkins Intensive Cardiovascular Research Symposium
8 Nov 2022

A/Prof Roslyn Francis
UWA Medical School

®
Head of Dept, Nuclear Medicine and WA PET Service, SCGH Q C q |




FDG PET and atherosclerosis

FDG activity in arterial wall reflects inflammation in atherosclerotic plaques.

Medium and large vessels (aorta, carotid arteries) are suitable for evaluation.
Evaluation of coronary vessels is limited by myocardial activity and motion.




Vascular inflammation and
cardiovascular risk

The importance of inflammation/inflammatory pathways in
atherosclerotic plague development and progression is
Increasingly recognized.

Elevated levels of hsCRP is independently associated with
Increased cardiovascular risk.

Modification of vascular inflammation may lead to reduction
In cardiovascular risk

LoDoCo2 study zlow dose colchicine associated with 31%
lower relative risk of cardiovascular events than placebo
(Nidorf et al N Engl J Med. 2020 Nov 5;383(19):1838-1847)




Bucerius et al EJNMMI 2016 43 780-792

FDG PET quantitation

Potential applications of FDG PET quantitative assessment of vascular atherosclerosis

1) Prognosis / prediction of cardiovascular events
2) Surrogate endpoint for interventional studies

MiM Encore workflow

Regions are drawn outlining the aorta on Threshold applied to obtain TBR >1.6
consecutive slices on the PET-CT images (background = right atrium).




Clinical research projects

Prognosis / prediction of cardiovascular events

Persistent lung and arterial inflammation post COVID-19

DOH WA /WAHTN COVID 19 research grants program &
Australia-India Strategic Research Fund Scheme

R Francis, G Dwivedi, M Schlaich, C Reid, G Hillis, F Sanfilippo, G
Waterer

Surrogate endpoint for interventional studies

Effect of high-dose fish oil supplementation on arterial
inflammation in patients with elevated lipoprotein (a)

Royal Perth Hospital Medical Research Foundation

G Watts, D Chan, N Ward C Schultz, G Dwivedi, R Francis




WA NIF node expansion project
NIF: National Imaging Facility. WA NIF node is hosted by UWA

Dedicated research imaging facility located on 3" floor Harry

Perkins Nth

- 3T MRI

- digital PET-CT

- UDGLRFKHPLVWU\ SURGXFWLRQ IDFLOLWLHV p*03f1

Planned operational date 22023

NIF MRI Fellow NIF Radiochemistry NIF PET Fellow
Dr Sjoerd Vos Fellow Dr Heidi Espedal
Dr Joseph loppolo
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Session 5.
Cardiac valves/Aortic Stenosis

Session 5 12:30 |Prof |Brendan McQuillan Evidence based choice of anti thrombotic for prosthetialves
Aortic stenosis 12:40 |Prof |Graham Hillis Aortic stenosis and EASY AS
12:50 |Dr Elena De-Juan-Pardo (3D printed cardiac valves
13:00 |Dr Abdul Ihdayhid Computational Modelling to Optimise Outcomes in Aort&tenosis
13:10 Discussion Discussion
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Evidence based choice of anti thrombotic for prosthetic valves



Mechanical prosthetic valves

Warfarin

T For (modern) mechanical AVR, an INR oftAM offers
similar protection against stroke and systemic emboli with a
lower risk of bleeding than an INR of 38.51-3

T For AVR with higher risk of thromboembolism (AF, prior
embolism, LV impairment, ball-in-cage prosthesis) the INR
should be maintained at 3.0 (range, 23%5)3 4

T For MVR, an INR of 3.0 (range 23&5) is a reasonable
compromise between efficacy and rizk

. Hering D, et al. Thromboembolic and bleeding complications following St. Jude Medical valve replacement: results of the German Experience With
Low-Intensity Anticoagulation Study. Chest. 2005;127:53 19.

. Acar J, et al. AREVA: multicentre randomized comparison of low-dose versus standard-dose anticoagulation in patients with mechanical prosthetic
heart valves. Circulation. 1996;94:2107 £2.

. Whitlock RP, et al. Antithrombotic and thrombolytic therapy for valvular disease: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:
American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012;141:e576S #600S.

. Horstkotte D, Scharf RE, Schultheiss HP. Intracardiac thrombosis: patient related and device-related factors. J Heart Valve Dis. 1995;4:114 0.

. Pruefer D, et al. Intensity of oral anticoagulation after implantation of St. Jude Medical mitral or multiple valve replacement: lessons learned from
GELIA (GELIA 5). Eur Heart J Suppl. 2001;3:Q39 #3.
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Oral antithrombin and anti-Xa agents are not approved for
use in these patients.

REALIGN Investigatorsthe use of dabigatran in patients with mechanical heart
valves was associated with increased rates of thromboembolic and bleeding

complications, as compared with warfarifaus showing no benefit and an excess
risk 2,

Artivion Follows Recommendation to Stop PROAXA o]Jv] o d&E] oY
Apixaban vs warfarin for patients with an On-X mechanical aortic valve

The DSMB found that blood clots, resulting in stroke, occurred more frequently in

patients receiving apixaban and that continuing the trial was unlikely to achieve the
% EJu EC VvV %}]vs AZ]o %o}ee] oC A %}*PvP % 3] vie 3} Jv E o

Eikelboom JW, et al. Dabigatran versus warfarin in patients with mechanical heart valves. N Engl J Med.

2013;369:1206 #4.
Van de Werf F, et al. A comparison of dabigatran etexilate with warfarin in patients with mechanical heart valves

(REALIGN). Am Heart J. 2012;163:931 #7.e1.
Artivion Follows Recommendation to Stop PROACT Xa Clinical Trial - Drugs.com MedNews Accessed 30 Oct 2022




Antiplatelets and mechanical
prosthetic valves

T Uncertainty over prior recommendation to add low-dose aspirin to
therapeutic VKA therapy for a mechanical valve prosthesis ,

T Based on studies performed with older-generation prostheses who
also had additional thromboembolic and vascular risk factors.

T Compared with anticoagulation alone, the addition of an antiplatelet
agent may reduce the risk of thromboembolic events and mortality
but at the cost of an increased risk of major bleeding.

T An individualized approach that takes the risk of bleeding into account
IS required.

T Z}}u (JE& (PESZ & SE] oY

¥ Massel DR, Little SH. Antiplatelet and anticoagulation for patients with prosthetic heart valves. @dahtabase Syst Rev. 2013(03464.

¥ Puskas J, Gerdisch M, Nichols D, et al. Reduced anticoagulation after mechanical aortic valve replatermeméesults from the prospective
randomized on-X valve anticoagulation clinical trial randomized Food andAdmmistration investigational device exemption trial. J Thorac
Cardiovasc Surg. 2014;147:1200.

¥ Puskas JD, Gerdisch M, Nichols D, et al. Anticoagulation and antiplatelet strategies afteeCmaXical aortic valve replacement. J Am Coll
Cardiol. 2018;71:27126.



Bio-prosthetic valves

T Patients who undergo surgical implantation of a bioprosthetic
mitral or aortic valve do not require lifelong anticoagulation
In the absence of an independent indication (e.g., AF).

T There Is an increased risk of ischaemic stroke in the fitd 3
months after either bioprosthetic AVR or MVR

T Anticoagulation early after valve implantation is intended to
decrease the risk of thromboembolism until the prosthetic
valve is fully endothelialized

T The potential benefit of anticoagulation therapy must be
weighed against the risk of bleeding.

Connolly SJ, Ezekowitz MD, Yusuf S, et al. Dabigatran versus warfarinrits peitte atrial fibrillation. N Engl J Med. 2009;361:1139.
Giugliano RP, Ruff CT, Braunwald E, et al. Edoxaban versus warnbatients with atrial fibrillation. N Engl J Med. 2013;369:2€1931.
Patel MR, Mahaffey KW, Garg J, et al. Rivaroxaban versus warfarin in n@amatival fibrillation. N Engl J Med. 2011;365:883.
Granger CB, Alexander JH, McMurray JJV, et al. Apixaban versus wapatienits with atrial fibrillation. N Engl J Med. 2011;365:$&4.

+H +H H ++



Antiplatelet therapy after TAVI

Among TAVI patients who do not have an indication for OAC.:

T The routine use of dual-antiplatelet therapy for 6 months
after TAVI, has been not been rigorously assessed.

T Aspirin is safer and non-inferior post TAVI c.f. aspirin plus
clopidogrelt

Among TAVI patients with an indication for OAC:

T DOACs are (probably) non-inferior to VKA (small studies)

T The addition of clopidogrel to warfarin after TAVI increases
bleeding risk without clear clinical benefit

1. Brouwer J, et al. Aspirin with or without Clopidogrel after Transcatheter Aortic-Valve Implantation. N Engl J Med
2020;383:1447-57. DOI: 10.1056/NEJM0a2017815

2. Nijenhuis VJ, et al. Anticoagulation with or without Clopidogrel after Transcatheter Aortic-Valve Implantation. N Engl J Med
2020;382:1696-707. DOI: 10.1056/NEJM0a1915152



A RANDOMISED CONTROLLED TRIAARD¥ FALVE REPLACEMENT
IN SEVERE AG¥TOMATIC @RTIC BEENOSIS

Graham Hillis
Department of Cardiology, Royal Perth Hospital

UNIVERSITY OF
@ LEICESTER




BACKGROUND

T Aortic stenosis is the commonest
valve condition requiring
Intervention in the developed
world

T Prevalence is growing rapidly

T Mainly a condition that affects
the middle aged and elderly

UNIVERSITY OF
LEICESTER




Mortality from valvular heart disease in USA First time isolated AVR in UK
Heart 2016;102:7%85 Blue book- online: http://bluebook.scts.org/

UNIVERSITY OF
@ LEICESTER




AIM & PRIMARY CLINICAL OUTCOME

TAIm: To determine whether early AVR results in better clinical
outcomes and cost-effectiveness than a strategy of expectant
management in asymptomatic patients with severe AS

TPrimary OutcomeA combined measure of CV death and
hospitalisation for heart failure, measured in days from
randomisation until end of study (minimum 3 years)
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CURRENT TRIAL UPDATE

1290 participants randomised (as df Blovember 2022)

TUK: 219
TAustralia: 51
TNew Zealand: 20

T Already second largest study addressing this important question
T Recruitment rate strongly accelerating post-COVID peak
T UK recently met their vanguard phase funding milestone
T Full £2.72M BHF funds now available
T Currently 30 sites, but can now add an additional6®0-
T Study expansion to several other countries underway
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REFLECTIONS SO FAR

tMany challenges
TFunding, COVID, recruitment, lack of infrastructure for
Investigator initiated trials in Australia
tMany things learned
TEstablishment of international trial infrastructure, trial
management and support
tMany people to thank
tColleagues locally, nationally and internationally,
patients and families, Curtin CTC, Tom Gilbert
TMany great experiences!
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3D printed cardiac valves

Dr. Elena Juan Pardo

Head, TSmPLATE, Harry Perkins Institute of Medical Research
Senior Lecturer, The University of Western Australia



Current Clinical Solutions: Heart
S OA [ "u eS|SUS =

Mechanical valves Bio-prosthetic valves

Bileaflet mechanical valve Stented porcine bioprosthesis TAVR bioprosthesis

(St Jude) (Medtronic Mosaic) (Edwards SapieB)
9 Durability: ~20 years 9 TAVR compatible with minimally invasive
0 Lifelong anti-coagulation therapy surgery
0 Open heart surgery required 9 No anti-coagulation therapy

0 Sudden failuret catastrophic outcome6 Durability: ~5 years in younger patients



Unigue Patented Biomimetic Scaffold Design

From biology TO Matched mechanical
properties

Saidi «Mela & De-Juan-Pardo. Small (2019)



Spatially Heterogeneous Heart Valve
Scaffolds
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Computational Modelling to Guide Treatment
Strategy In Very Large Aortic Annulus

78 year old male
Severe symptomatic aortic stenosis | Bicuspid Aortic Valve

Annulus Area: 1023 mf Heavily Calcified Aorta
Dimensions: 37 x 36.8 mm High risk stroke/dissection Largest Valve: 29 mm Sapien 3
Perimeter 115 with surgery ??Patient anatomy too big for TAVF






Pre-TAVR CT
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Computational Modelling
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TAVRIncreasing Utilizatio Unresolved Problems

Bioprosthetic TAVR Valves eventually degenerate

Rapidly rising use of TAVR . : .
PICY J ~20% require repeat intervention

TAVR Degeneratiowill became amajor clinical issuén the future

Younger patientswill require asecond TAVR (THV in TH$)anticipatedife-expectancy > life-span of initial TAVR

Cesna et al. Journal of Thoracic Disease. 2017 Bourguignon T etal. Ann Thorac Surg. 2015



Bioprosthetic Valve Leaflet Thrombosis

iSubclinical leaflet thrombosis is frequently (10-15%) identifiec
on CT Iimaging of TAVR + SAVR bioprosthesis

1 eaflet thrombosisPresence of hypoattenuated leaflet
thickening + reduced leaflet motion.

Makkar et al. JACC 2020; Rashid et al. Eurointerve@6a8



Scenario 2;

Scenario
1: No TAVI

First TAVI
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