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Perkins Cardiovascular Research
. Intensive Mini Symposium
- 8th November 2022

Harry|Perkins Institute North
(QEIl Medical Centre)

The Symposium was designed to update attendees on the
jll highlights of Cardiovascular Research in Western Australia

Harry Perkins Institute South
(Fiona Stanley Hospital)

“l The date was chosen to coincide with the visit of
“l“ . Prof Alex Brown, the 2022 Westarmers Perkins Orator

Speakers had only 10 minutes to describe their research, hence “Intensive”
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Perkins Cardiovascular Research
Intensive Mini Symposium 8th 2022

Prof Shirley Jansen
Head Cardiovascular Science

and Diabetes Division The Symposium is designed to familiarise attendees with
current cardiovascular research in Western Australia with
a view to enhancing collaboration

Prof Peter Thompson . :

nstitute Deputy Director 1 NE Program combines updates on work in progress from
PhD and post doc researchers and state of the art reviews
from established investigators.

Prof Peter Leedman  \\Ja hope you enjoy this abbreviated summary of the
Institute Director :
presentations
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Introduction 8:00
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 disease
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  [wommneTeA 0000 |
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 prosthetic valves
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 Aortic Stenosis
13:10 Discussion Discussion

LUNCH 13:30 lowew v ] ’
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Session 1. Atherosclerosis and Keynote Lecture

* Shirley Jansen presents the background to Atherid, a drug developed in Juliana Hamzah’s lab in the
Perkins. This is an exciting development which targets the ||,o|d—|aden macrophages in the plaque. It is
distinguished from current ant-atherosclerotic agents as it clears, not merely slows, the atherosclerosis.

* Hanane Belhoul 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 Iiﬁ)id, provides
evidence, long suspected but never proven, that rupture of the vasa vasora, the fragile vessels in the wall
of the artery can initiate atherosclerosis.

* Peter Thompson reviews the evidence for inflammation in atherosclerosis and the rapidly evolvin
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

* Alex Brown’s Keynote lecture summarises the continuing and distressing gap in 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
INn patients with peripheral artery disease (PAD)

i A/Prof Juliana Hamzah

Head of Laboratory Targeted Drug Delivery, Imaging and
Therapy at the Harry Perkins Institute of Medical Research.

Prof Shirley Jansen

Program Head of Cardiovascular Science and Diabetes as well
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

¥ - CURTIN HEALTH : ; z 2
_ | ) INNOVATION == Curtin University
HARRY PERKINS INSTITUTE 72/ RESEARCH INSTITUTE
OF MEDICAL RESEARCH

Covemnment of Western Australia .r"‘r Heart & Vascular
Nnrth Metropolitan Health Service K-) Resen'rl:h I'nstitute
Sir Charles Gairdner Hospital ke B heort attack




Clinical Problem-PAD

Progressive arterial stenosis and occlusion In’r.ermlo’r’ren’r .
leads to end organ events claudicafion pain

Functional
decline

Rest pain
Ulcers/ gangrene

Amputation
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Injury to the arterial media
initiates atherogenesis during
hyperlipidaemia

Mrs Hanane Belhoul-Fakir
A final year PhD student at Curtin Medical School and the Harry Perkins
Institute of Medical Research. A member of the newly formed WA
Cardiovascular Research Alliance EMCR subcommittee and sponsorship lead of
the WA branch of the Australian Society for Medical Research.




Carotid artery tissue cross-section Atherosclerosis development through endothelial dysfunction

R e

Vasa vasora

Atherosclerosis stages

Early

Atheroma

Advanced

Ruptured

Aleksandra Milutinovi¢, et al modified



Summary

* Injury in the tunica media under hyperlipidaemia induced lipids accumulation, vasa
vasora, and immune cell infiltration at the sites of trauma, while the tunica intima
remained unaffected.

* Hyperlipidemic diet globally induced disruption of vascular smooth muscle cells in the
outer layer of the tunica media adjacent to the tunica adventitia.

* Atheroma was significantly greater in the tunica media than in the tunica intima in 32 %
of patients with carotid artery disease.

Conclusion

We show for the first time that Arterial media can be a nidus for
atherogenesis, an alternative pathway for atherosclerosis initiation.



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, Pav IMRxdl\ andA] M

s anas CRP upper vs lower quartlle
MECHANISMS OF DISEASE .2002;105:1135-1143
0 /he090? 104353

But 20 years on, effective anti-inflammatory
treatments for ASCVD are onIy jUSt emergmg

m»g.'amm vmmarm activation p'zlsbu ol wuim'\!s m\c-mm; o) 2 3.0



The CANTOS study 2017

Canakinumab (Novartis)
* Development did not proce

* FDA application withdra
* CANTOS results we

e but not strong efibugh to

e (Cost
* Setting




Colchicine

Solid RCT evidence of benefit

e RCTsin >11,000 patients with
e MACE reduced by 25%, M
* |ndividual reductions in
* revasculagi
°* myoc
e stroke
e Tolerability e

ary heart disease
scularisation by 33%

apart from 7-10% early Gl intolerance




Anti-inflammatory approaches
INn atherosclerosis

Statins LDL lowering Indirect Uncertain
Corticosteroids Non Specific anti-inflammatory

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
__

DMARDS eg etanercept TNFa inhibition

DMARDS eg tocilizumab IL6 inhibition No

Canakinumab IL1B inhibition Yes

Ziltivekimab IL6 ligand inhibition Underway SSSS

inflammasome inhibition __———

Colchicine Multiple incl inflammasome assembly Yes

Lack of efficacy provenl Efficacy proven Safety under a cloud



Anti-inflammatory agents in atherosclerosis

Conclusions

* Inflammation is now regarded as a major contributor to atherosclerosis

* Untargeted anti inflammatory agents have not been successful

* Downstream targeting of inflammatory cytokines IL13 and IL6 is a valid (but
limited?) approach

e Colchicine is a cheap agent with clinical trial “runs on the board”

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

* Upstream direct inhibition of the NLRP3 inflammasome is also under
intensive investigation



CVD in Indigenous Australians

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



Cardiovascular mortality

Deaths from CVD (100-199):SA by age, Indigenous status, 2006-2012

30%
I % Aboriginal =% 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 70-74yrs 75-79yrs 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 2008-2018 (indigenoushpf.gov.au)
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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 1 2%,

problem for Aboriginal and
Torres Strait Islander people. |  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].



per 100,000 population

Secular Trends in CHD Mortality — Australian Men
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* Reduction in CHD Mortality across all age groups
* Greatest inequalities at young ages

* Persistent inequality over ten-year period

* Some closing of the gap in 55-69 year age group

70+ years
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Secular Trends in CHD Mortality — Australian Women

per 100,000 population
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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+

2001-2002  2003-2004  2005-2006  2007-2008  2009-2010

y SMR === Aboriginal Women

e Non-Indigenous Women



Age Adjusted Survival following Acute Coronary Events — the CASPA Study

Males

Raite
g | ROH _ _
O 187 - 220 . 1.0 1.0
B e Non-Indigenous
0.9
0.8
2 o0s 5
2 Indigenous s
5 5
» I
E 07- E 067
O (&
0.6
0.4
ASH 0.5
0.00 3500 730.00 1085.00 146000 182500 0.00 365.00 730,00 1095.00 1460.00 1825.00
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.



Overlap between social determinants &
risk factors (10.8%)

Gap due to other factors 46.8%
(unexplained component)

Social determinants 34 .4%

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

100

0 10 20 30 40 50 60 70 80 90
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
1";{; ‘ie"tgs mindigenous  Non-Indigenous 3 m2001 =2006 = 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

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

TheisouthiAustraIian
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.



5 Underlying Risk — Traditional and alternate RFs
ﬁ (Inflammation/Environmental)

SES/Intergenerational Disadvantage

Adverse Childhood Experiences

EXPLAINING
CVD

Social and Historical Factors

DISPARITY

@ Psychological/Psychosocial Factors
Qj Inequitable Access and Poor quality of care

Racism and Adverse Experiences
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Session 2.
Atherosclerosis continued

Session 2 9:40 Dr Lee Nedkoff Australian and international trends in coronary heart disease
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
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Session 2. Atherosclerosis continued

* Lee Nedkoff 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

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

* Haritha Kirla describes her work on the use of colchicine loaded nanoparticles to target the
atherosclerotic plaque

* Gerald Watts describes the recent evidence which has shown the importance of Lpa in
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

INn Australia

1 Coronary heart disease (120-125) 11,082 |8,001

2 Dementia and Alzheimer disease (FO1, FO3, G30)
3 Cerebrovascular disease (160-169)
4 Lung cancer (C33-C34)

5 Chronic obstructive pulmonary disease (J40-144)

1 Coronary heart disease

2 Dementia including
Alzheimer's disease

3 Lung cancer
4 Cerebrovascular disease

5 Prostate cancer

Leading causes of death AIHW

T4

4,106 7,859
— 2014
4,279 6,486
=
o B

1 Dementia including
Alzheimer's disease

2 Coronary heart disease
3 Cerebrovascular disease 2020

4 Lung cancer

5 Breast cancer

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



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

ACS per 100,000 population

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

AIHW, 2022



WA hospitalisation rates + age-adjusted trends

400

w
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E STEMI: -5.5%/year since 2000

—
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>
=}

o
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—Men —Women
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300
NSTEMI: +10.2% /year since 2000
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Nedkoff et al, BMJ Open 2017



Age-specific trends

Mortality rates
¢ Largest declines generally 65-84 year olds
s ?smaller declines in 30-54 year olds

Case fatality
** Smallest declines in 285 year olds
» Largest declines 30-54 y.o. women NSW (7%/year)

0

4

*

®

Event rates
¢ Largest declines in 65+ y.o.
** No decline in 35-54 y.0. women (> in England)



Conclusions

« Substantial declines in CHD mortality rates

« ACS incidence declining but at a slower rate
— driven by declines in STEMI rates

 Continuing concerns re, adverse trends in <55 year olds
— lack of decline/ event rates
- ' mortality completely driven by { in case fatality

— more targeted CV risk factor prevention in young adults

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 Justice and Community Safety.

¢

THE UNIVERSITY OF

WESTERN
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Seeing Colchicine in a New Light

Repurposing colchicine for 2° prevention of coronary disease

Dr Mark Nidorf - Cardiologist



Colchicine has protean cellular actions

HiC . Tubulin dimer

Colchicine |
Macrophages Endothelium Neutrophils Platelets SM Cells/Fibrocytes
Rolling Activation A;vhesz/ Ta;sendmhe!xa\ :\&3]‘!\ —— /‘\?}& Cytobins prodicion
7">(jif Q\ é\“ & 3& & % ﬁ Ao b
Inflammasome Impair Inhibit release of SO Interfere with limit response

IL-1B 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

[
(%,

w1

Cumulative anidence (%)
o

Hazard ratio, 0.69 (95% Cl, 0.57-0.83), P<0.001

Placebo

Colchicine

0 12 24 N 48 60
Months since Randomization
No. at Risk
2760 2655 1703 821 590 161
2762 2685 1761 890 629 166

As in LoDoCo

- The ER on placebo ~3.6%pa

- Benefits of colchicine seen early
- Benefits continued to accrue

Nidorf et.al Colchicine in patients with chronic coronary disease August 31, 2020, 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
100+ ] » ) 4 3
i p<0.001 * 100- p<0.001 H p NS i
- 3 T
50 . - s
2 : 5
| : 1
l 2 | 2 ]
[ | ! ™
] - ‘ . 5 14
- T | l : t
1 -
Placebo = Colchicine 7 ol Placebo Colchicine Placebo Colchicine

" IPlacebo Colchicine



Years-long exposure to low-dose colchicine
associated with occasional mild increase in ALT & CK

Alani inot f i i
danine aminotransrerase Creatine Kinase
400 10 x ULN (markedly elevated)
2000
10 X ULN (myotaxicit y)
400 1500
3 <
<200 : 5 x ULN (moderately elevated) o s
1000 5 x ULN (markedly elevated)
100 500
H' 2 x ULN (moderately elevated)
et .-h V88 eno ULN (mildly elevate ok ULN (mildly elevated)
0o : s s - s 8rka e N
*'*ﬁ"?ﬁ“i?f&’fs} %?gz’*.’%@ﬂ BTN, | e
3 0 4
Colchicine Treatment Placebo Colehicine Treatment Placebo

No myotoxicity or effect on yGT or renal function

Van Broekhoven et.al The Effect of Years-Long Exposure to Low-Dose Colchicine on Renal and Liver Function and Blood Creatine Kinase Levels:
Safety Insights from the Low-Dose Colchicine 2 (LoDoCo2) Trial Clinical Drug Investigation DOI: 10.1007/s40262-022-02209-8



Summary

Colchicine is poised to be repurposed for 2° prevention of CV disease*

It is already included in many guidelines as the rationale for using it is clear & the
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 2° prevention of CV disease

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



Colchicine-loaded Nanoparticles to reduce
inflammation in atherosclerotic plaques

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

» (Can stabilize plaque lesions by suppressing inflammation

= Current clinical trials showed 25% reduction of

cardiovascular events

» Uptake of colchicine is not specific to the atherosclerotic

lesions

= 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

| .o.o. MW‘.
Colchicine drug LyP-1
>
Solvent Pegylation
ANY
Mesoporous silica High drug loading capacity

nanoparticle

= High surface area

= High pore volume

= Tunable particle size

= Facile surface modification
= 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 plaque macrophages

FAM-LyP-1/
CD11b/PI/DAP

PLAQUE SPLEEN FAML!]PHDAP CD11b/DAPI Propidium iodide
References:

Hamzah J et al., bioconjugate Chem,. 2014, 25 (2), 231-239
Hamzah J et al., Proceedings of the National Academy of Science, 2011, 108 (17), 7154-7159 O l‘4’f2 .

HARRY PERKINS INSTITUTE
OF MEDICAL RESEARCH

FAM-LyP-1/CD11b-DAPI




LyP-1 targeted delivery of colchicine loaded MSNs

Colchicine drug %%1
>
Solvent PegyAIatio‘n
5‘% Y Eﬁ? W
Drug loading capacity of ~ 60%
600 mg/ 1 g NPs
_ 1. NP optimisation for colchicine loading
Intravenous delivery & & . . . . . o c
, 2 G/T " 2. NP-colchicine in vitro bioactivity on
B A Ry e .
\ _j\ \ g ¢ macrophage cell lines
Particle diameter: 30 nm . e 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
Cardiometabolic Service, Department of Cardiology,
Royal Perth Hospital, School of Medicine,
University of Western Australia

Perkins Intensive Cardiovascular Research Update
November 81 2022




Heart failure

w4

1.57(1.32-1.87)

1.79 (1.18-2.73)

Calcific aortic
valve stenosis
2.00 (1.20-3.40)

2.90 (1.80-4.90)

Myocardial

infarction
1.85 (1.50-2.26)

2.47 (1.54-3.96)

Ischemic stroke

Arsenault & Kamstrup Atherosclerosis 2022; 349; 7-16

Peripheral arterial disease

1.60 (1.30-2.00)

Cardiovascular
mortality

N (1 | 7A
QU 1.£L0-1./0)

All-cause
mortality

.20 (1.710-1.30)




Interventions for Lowering Lipoprotein(a)

: Lp(a)
Therapy Mechanism :
Reduction
Statins Upregulation of LDL receptor 0-7%
Niacin Reduced apo(a) tran.scrlptlon or 20%
apoB secretion

CETP Inhibitors Inhibition of apoB lipidation 24-36%

PCSK9 Inhibitors Upregulation of LDL receptor 25%
~70% (acute)

Apheresis

Apo(a) RNA
Therapeutics

Removal of circulating apoB
containing lipoproteins

Decreased apo(a) synthesis

~ 25 % ( chronic)

~75-90%




A tale of two nucleic acid therapies

ASO Therapy: Pelacarsen

TARGET mRNA
cleavage

Nucleus

RNase H1
recruitment RNase H1

AR

TARGET mRNA
F FAV AV AW A

WAVAVAN

‘J WAVAVAN Figure adapted from Macchi 2019.
Antisense oligonucleotide Macchi C et al. Pharmacol Res 2019;150:104413.

siRNA Therapy: Olpasiran
WA

\ TARGET mRNA
\ 1 cleavage

“/ % “/  siRNA/mRNA

RISC complex
Cytoplasm F
S s TARGET mRNA
RISC
activation

Passenger

strand degraded RISC

NN /N

!

Guide oo rn Passenger

-

trand strand

57( SRIRAR
Small interfering RNA



Targeting Lp(a) with ASO: Pelacarsen

Change from baseline over time in lipoprotein(a) level
6 months
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o | | | il — liver function, and no group
0 e e o - difference in influenza symptoms
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A Lp(a) at 6 months injection site reactions, which were

20 mg every 4 wk -
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20 mg every 2 wk
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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: 244-255.
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Targeting Lp(a) with siRNA: Olpasiran
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Generally well tolerated
No serious AEs

Only one patient (on olpasiran)
experienced an injection site
reaction

No relevant changes in liver or
kidney function, platelets,
coagulation or safety labs

No abnormal vital signs or ECGs

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
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Perkins Cardiovascular Research Intensive Mini Symposium

Session 3. Atherosclerosis Continued

* Ben Bartlett 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

* Shirley Jansen 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.

* Grant 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. Ludewick?, Shipra Verma>?®, Vicente F. Corrales-Medina’:8, Grant Waterer??, Silvia Leel*

& Girish Dwivedil2:3

IDepartment of Advanced Clinical and Translational Cardiovascular Imaging, Harry Perkins
Institute of Medical Research, Murdoch, WA, Australia.

2School of Medicine, University of Western Australia, Perth, WA, Australia.

3Department of Cardiology, Fiona Stanley Hospital, Murdoch, WA, Australia.
4Department of Microbiology, Pathwest Laboratory Medicine, Perth, Australia.
>Department of Nuclear Medicine, PET CT and Radionuclide Therapy, Fiona Stanley
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6Department of Geriatric Medicine, Fiona Stanley Hospital, Murdoch, WA, Australia.
’Department of Medicine, University of Ottawa, Ottawa, Canada.

8Clinical Epidemiology Program, The Ottawa Hospital Research Institute, Ottawa, Canada.
Royal Perth Hospital, Perth, WA, Australia.
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Pneumonia increases 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 vascular inflammation
2. Assess plaque for markers of stability (i.e., vulnerable plaque)
3. Assess aortic wall integrity



Atherosclerotic disease progression
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Model Conclusions

Low-dose Streptococcus pneumoniae TIGR4 atherosclerosis model

demonstrates:

* Persistent lung inflammation (FDG-PET)

* Reduced aortic root plague collagen and smooth muscle cell
content

* Increased aortic root remodeling

* |ncreased systemic inflammation (MIP-1a)

* Increased atherosclerotic disease progression

» Altered lipid processing

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




Future Directions

~" O Evaluate plaque
stability
Wildtype Intranasal Colchicine (daily) features:
inoculation Plaque progress
SMC
i t= every 24hrs t= 48hrs Collagen t=1 month
n=100 Cap thickness
D High-fat diet Inflammation l
ApoE-/- p - P
weeks IS s IeS
Subcutaneous .
. n=100 Amoxicillin Mass Spectrometry | —
Assess lipid profile &

t=6 month4g

Unify findings and

Establish model stratify disease risk

Recovery & Intervention

Cl: Prof Girish Dwivedi, Dr Ashish Misra, Dr Abdul Ihdayhid, Prof Peter Thompson, Prof Grant Waterer,
Prof Graham Hillis, Prof Sanjay Patel, Dr Vicente Corrales-Medina, Prof Jeremy Nicholson, Dr Silvia Lee,
A/Prof Frank Sanfilippo & Prof Yuben Moodley.

PI: A/Prof Berin Boughton & Dr Herbert Ludewick.




REASONS TO TAKE
DIABETES SERIOUSLY

In Australia, there are more than 4,400 amputations

as a result of diabetes every year.

National Diabetes Week 10 - 16 July i
#NDWI16 diabetes

Infoline: 1300 136 588 « qustralia

DFA's National Plan To End
Avoidable Amputations

Within A Generation
Program Head
as Director of t
Perkins. She is a

. &%ﬂ‘ Diabeu’cFoot
Surgery at Sir Cha ’

L

National Plan to end avoidable amputations within a generation
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Government of Western Australia Heart & Uuscur[ﬂr T
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Skin microvasculature: OCT-derived parameters
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Further researc

bearing ti
Predict limb

. 540.0

Pressure
(kPa)

Peak
Shear Site

Peak
Pressure Site

a, Estimate risk of amputation at 1 year for each combination Dla beteS Ca re. 2007

Ischemia—0 | Ischemia— 1 Ischemia
w-0 [IVEVE L [MVE L [M
W-1 VBNV L M VB L | M
w2 |L |L [M M M
W-3 M M
- | 1- | {1- | 11- | 13- | 0- | 1- | 1-
0 J1 |2 (3 [0 |1 ]2 |3

b, Estimate likelihood of benefit of/requirement for revascularization (assuming
infeetion can be controlled first)

Ischemia — 0 Tschemia — 1 Tschemia — 2 [ Tschemia — 3
w-0 [NEIVEIVEINVEIVE 1. (1. [M
W-1 [VL|VL|VLIVL|L [M|M[M
W-2 |VL|VL|VL|VL|M M
W-3 [VL|VL|VL|VLIM M| M
f-0 | fI- | fI- | f1- |f1-  fI- | fI- | fI-
1 2 [3 Jo 11 |2 |3

1L, foot Infection; I, Ischemia: W, Wound.
Premises:

1. Tncrease in wound class increases risk of amputation (based on PEDIS, UT, and
other wound classification systems)

2. PAD and infection are synergistic (Eurodiale); infected wound + PAD increases
likelihood revascularization will be needed to heal wound

3. Infection 3 category (systemic/metabolic instability): moderate to high-risk of
ampulation regardless of other [actors (validated IDSA guidelines)

Four classes: for each box, group combination into one ol these [our classes

linical stage 1

Clinical stage 5 would signify an unsalvageable foot
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Genetic Prediction of Risk of
Heart Diseases

Centre for Diabetes Research

| Grant Morahan
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Disease Genetics

@Over 1,000 disease “genes” found
BUT:

@ Most are variants not in genes
@ Most have small effects
@ Clinical significance doubtful

@ Function of most is unknown
=> Need a new approach



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



Healthy (%)

Framingham Risk Score

Heart Attack Risk

(in hypertensive subjects)

Genetic Test
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66% Accuracy q 92% Accuracy
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AGE AGE

Hypertensive Subjects aged 25 to 65 at recruitment; follow-up 15 years



Comparison v Mega test

Statistic Lancet385:2264 Our@Test

Disease®revalence 10.98% 10.98%
Sensitivity 0.32 0.74
Specificity 0.81 0.94
PositivePredictiveM/alue 17.4% 60.4%
NegativePredictive®/alue 90.6% 96.8%
z\lBuer:Lof?treeded@oreat 125 1.75
Relativeltisk 1.85 18.57
PRFisher’s@Exactfest)q 7.9e-07 2.2e-16

ittt 1

Mega et al. Lancet 385:2264-71.



Testing in SCOT- HEART

(David Newby, Girish Dwivedi, Nestor Gahungu)

Q@ benefit of CCTA for CHD patients with angina

@ We compared outcomes vs genetic risk in
P g
patients with non obstructive CAD

@ In setting of low risk CCTA, high genetic risk
cases more likely to have adverse events:

@ Low attenuation plaque RR = 18 (P<0.0001)
Q@ Low (<100) calcium score RR=5 (P=0.03)



SUMMARY

@ Our new methods can:
Q@ identify high-risk people

Q@ predict disease outcomes

@ More accurately than best clinical tests

Q@ vyears before onset of symptoms

Q@ allow personalized medicine
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Perkins Cardiovascular Research
Intensive Mini Symposium
8th November 2022

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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Perkins Cardiovascular Research Intensive Mini Symposium

Session 4. Advances in Cardiovascular Imaging

* 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

» Carl Schultz presents 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

* Ros Francis discusses the role of FDG PET CT scanning in detecting atherosclerotic
inflammation a