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Acknowledgement of traditional owners

We acknowledge the Tasmanian Aboriginal people as the
traditional owners and ongoing custodians of the land on
which we are meeting today. We pay our respects to Elders
past and present.

We would also like to acknowledge Aboriginal people who are
joining us today.
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Learning Outcomes

Lﬂ] ldentify and diagnose common and uncommon valvular heart disease
presentations

Discuss the contemporary treatment of valvular heart disease

Discuss frailty and its impact on functional and mortality outcomes

Explore the role of the primary care physician in valvular heart disease and
chronic disease management
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Presenter Panellist Panellist
Dr Heath Adams Dr Graeme Bleach Dr Paul Macintyre
Cardiologist at the Royal Hobart Lead Clinical Editor Tasmanian Statewide clinical lead for cardiac
Hospital HealthPathways services in Tasmania and
Primary Health Tasmania consultant cardiologist at the

Royal Hobart Hospital




Structural Heart Interventions in Tasmania
oThe Rising TIi

Dr Heath Adams
BMedSC| MBBS(Hons), DipUKMP, FRACP, FCSANZ
Interventional & Structural Cardiologist
Royal Hobart Hospital, HPH & Calvary LV

Adjunct Senior Researcher i Menzies Institute
Dr MG Ciezar Memorial Scholar
MENZIES University of Tasmania UNIVERSITY of

CSANZ Interventional Council Secretary TASMANIA

ROYAL HOBART HOSPITAL Institute for Medical Research



Structural Heart Interventions

A Aortic Valve Interventions

A Transcatheter Aortic Valve Implantation (TAVI) for
severe aortic stenosis

A TAVI in SAVR (VIV TAVI) for degenerated surgical bio
prosthesis
AMitral Valve Interventions

A Transcatheter Edge to Edge Repair (TEER) in severe
mitral regurgitation égmitral cllpﬁ)

A Transcatheter Mitral Valve Implantation in MVR for
degenerated surgicddioprosthesigmitral VIV) or
surgical rings (mitral VIR)

APFO/ASD closure
AParavalvular Leak Closure (mitral or aortic)
ALeft atrial appendage closure




Wh a_t | S a TAVI / TAVR’) https://www.youtube.com/watch?v=CxqpYIbmvP4

A catheter is used The interventional Once in place, the

to thread a balloon cardiologist or replacement valve
device, with the new surgeon places the starts to work as a
valve attached, to artificial valve in the normal valve would.
the diseased valve, diseased valve and

inflates the balloon.


https://www.youtube.com/watch?v=CxqpYIbmvP4

What is a TAVI/TAVR?

replacement valve
starts to work as a
normal valve would.

to thread a balloon
device, with the new surgeon places the
valve attached, to artificial valve in the
the diseased valve, diseased valve and
inflates the balloon.

cardiologist or
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Severe aortic stenosis survival curve
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Pathophysiology of Aortic Stenosis




Natural History of Aortic Stenosis
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A review of studies performed during 1913 to

1970 found that mean survival after onset of T h = I\/I al | g N ant

A heart failure ranged from 0.5 to 2.8 years

A syncope ranged from 0.8 to 3.8 years Valve
A angina ranged from 2 to 4.7 years

Ross &raunwaldCirculation 38 $uppV);61:1968



Prevalence of AS
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Figure 3 Age distribution according to the type of valvular heart disease in 3547
patients with native valve disease in the Euro Heart Survey.' AS, aortic stenosis; AR,
aortic regurgitation; MS, mitral stenosis; MR, mitral regurgitation; Multiple, multiple valve

disease; Right, right sided heart disease.



European Journal of Cardio-Thoracic Surgery 41 (2012) 63-68 ORIGINAL ARTICLE
doi:10.1016/].ejcts.2011.03.059

Early and late outcomes after isolated aortic valve replacement
in octogenarians: an Australasian Society of Cardiac and Thoracic
Surgeons Cardiac Surgery Database Study

Akshat Saxena®, Chin-Leng Poh®, Diem T. Dinh®, Christopher M. Reid®, Julian A. Smith<, Gilbert C. Shardey*
and Andrew E. Newcomb<*

Australian analysis demonstrated a 100+ \ I

mortality rate of 9% at 30 days in patients % 12259
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Predictors of death

- CKD
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- NYHA class ll/IV HF
- Stroke
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Figure 1: Overall survival in patients undergoing isolated AVR, stratified by
age.



Diagnosis of severe AS (on TTE)

Table 3 Recommendations for grading of AS severity

Sortic
SCleroSis Molidked Maoderalte  Sovere

Peak valacity {(mJs) =2.5 m's 26-29 3040 =40

Mean gradient (mmHg) <20 2040 =40
AVA [om’) - - 1.5 10-15 =1.0
Indexed AVA [em/m”) - =085 0.60-0.85 =06

Velocity ratio - = 0.50 0.25-0.50 <=0.25
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Aortic Stenosis on Echo
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Freq.: 1.7 MHz/3.3 MHz
FPS: 15.9/31.9

Depth: 16.0 cm

Gain: -11.0dB

Scale: 595.3 cm/s

Aortic Stenosis on

1 AV Vmax

4.2 mis

AV maxPG 70 mmHg
AV meanPG 44 mmHg

AV VTI

97 cm

| M5Sc
ON Cardiac3

Mi1.4
TIS:1.1




Dr. Alain Cribier
First-in-Man PIONEER

Circulation "=

Percutaneous Transcatheter
Implantation of an Aortic Valve
Prosthesis for Calcific Aortic Stenosis

First Human Case Description

Alain Cribier, MD; Helene Eltchaninoff, MD; Assaf Bash, PhD;
Nicolas Borenstein, MD; Christophe Tron, MD; Fabrice Bauer,
MD; Genevieve Derumeaux, MD; Frederic Anselme, MD;
Francois Laborde, MD; Martin B. Leon, MD

Conclusions — “Nonsurgical implantation of a prosthetic
heart valve can be successfully achieved with immediate
and midterm hemodynamic and clinical improvement.”

April 16, 2002



Where is the Bang for Buck in Cardiology?

METHODS

NSTEMInvasive PCl (MACE)

PCSK9s Statin Alone (MACE)
Ticagrelorvs Clopidogrel (MACE)
STEMVs Primary PCI Wtics(MACE)
Betablocker in Heart FailuréMortality/HF)
Entrestovs ACE/ARB (death or Hésp

|CD(Ischaemic mortality)

ARR = Absolute risk reduction
NNT = Number needed to treat

ARR

1.3%
1.6%
1.9%
2.3%
~12%
4.7%

3%
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Evidence: Inoperable patients severe AS

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 OCTOEER 21, 2010

Transcatheter Aortic-Valve Implantation for Aortic Stenosis
in Patients Who Cannot Undergo Surgery

Martin B. Leon, M.D., Craig R. Smith, M.D., Michael Mack, M.D., D. Craig Miller, M.D., Jeffrey W. Moses, M.D.,

- 358 patients at 2tentreswith severe aortic stenosis

- Patients were assessed by Cardiothoracic surgeons and
deemed unfit for surgery

- Randomisedo standard best medical therapy vs TAVI

- Primary end point was death from any cause at 1 year.



Evidence: Inoperable patients severe AS

A B
100+ 100+
E Hazard ratio, 0.55 {35% CI, 0.40-0.74) = Hazard ratio, 0.3% [95% CI, 0.27-0.56)
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Months Months
Mo. at Risk No. at Risk
TAVI 175 138 122 T 26 TAVI 179 138 122 &7 26
Standard therapy 179 121 83 41 12 Standard therapy 179 121 23 41 12

At 1 year, death from any cause was 30.7% in the TAVI gsi(p7% in the best medical
therapy group (P<0.001)

ARR in death of 20%

Death from CV cause 19.6% in TAVI gnm#il.9% P<0.001 at 12 months



Evidence: High risk patients severe AS

’ ORIGINAL ARTICLE ‘

Transcatheter Aortic-Valve Replacement
with a Self-Expanding Prosthesis

795 patients underwentandomisationat 45centresin the US.

Patientsrandomisedhad severe AS who had been deemed at increased surgical risk as
assessed by the heart team at eamntre.

STS risk predictor of mortality and assessment of otheanodidities was used to
determine appropriate patients

Patients weraandomisedin 1:1 fashion to AVRSTAVI

Primary end point was death from any cause at 12 mordhsa)ysedn both non
inferiority and superiority testing



Evidence: High risk patients TAVI vs SAVR

100+ a0
80 25
80 20 Surgical replacement {?.:l

P=0.04 for superiarity

Death from Any Cause [36)

Months
Mo. at Risk
TAVE 390 377 353 129
3L.rg'l:i1| 157 341 87 274
replacement

Figure 2. Kaplan—Meier Cumulative Frequency of Death from Any Cause.
The rate of death from any cause in the TAVR group was noninferior to that
in the surgical group (P<0.001). A subsequent test for superiority at 1 year
showed that TAVR was superior to surgical replacement (P=0.04). The inset
shows the same data on an enlarged y axis.

In the as treated analysis, the rate of death from any cause at 1 year was lower in the TAVI
group 14.2%sthe surgical AVR group 19.1%. P<0.001 for inferiority and P = 0.04 for

superiority.

Absolute risk reduction of 4.9%, NNT = 20



Evidence: Intermediate risk patients TAVI vs SAVR

SURTAVI { PARTNER 2A
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PARTNER 3 Trial

The NEW ENGLAND JOURNAL of MEDICINE

EVOLUT LoRiskTrial

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

‘ ‘ ORIGINAL ARTICLE ‘

Transcatheter Aortic-Valve Replacement with a Transcatheter Aortic-Valve Replacement with
Balloon-Expandable Valve in Low-Risk Patients a Self-Expanding Valve in Low-Risk Patients

M_J. Mack, M.B. Leon, V.H. Thourani, R. Makkar, S.K. Kodali, M. Russo,
S.R. Kapadia, S.C. Malaisrie, D.J. Cohen, P. Pibarot, J. Leipsic, R.T. Hahn,
P. Blanke, M.R. Williams, J.M. McCabe, D.L. Brown, V. Babaliaros, S. Goldman,
W.Y. Szeto, P. Genereux, A. Pershad, S.J. Pocock, M.C. Alu, J.G. Webb,
and C.R. Smith, for the PARTNER 3 Investigators*

Jeffrey ). Popma, M.D., G. Michael Deeb, M.D., Steven J. Yakubov, M.D.,
Mubashir Mumtaz, M.D., Hemal Gada, M.D., Daniel O’'Hair, M.D., Tanvir Bajwa, M.D.,
John C. Heiser, M.D., William Merhi, D.O., Neal S. Kleiman, M.D., Judah Askew, M.D.,

Paul Sorajja, M.D., Joshua Rovin, M.D., Stanley J. Chetcuti, M.D.,

David H. Adams, M.D., Paul S. Teirstein, M.D., George L. Zorn Ill, M.D.,
John K. Forrest, M.D., Didier Tchétché, M.D., Jon Resar, M.D., Antony Walton, M.D.,
Nicolo Piazza, M.D., Ph.D., Basel Ramlawi, M.D., Newell Robinson, M.D.,
George Petrossian, M.D., Thomas G. Gleason, M.D., Jae K. Oh, M.D.,
Michael J. Boulware, Ph.D., Hongyan Qiao, Ph.D., Andrew S. Mugglin, Ph.D.,
and Michael J. Reardon, M.D., for the Evolut Low Risk Trial Investigators*


https://www.dicardiology.com/article/fda-clears-corevalve-evolut-pro-transcatheter-aortic-valve

PARTNER 3 Trial

The NEW ENGLAND JOURNAL of MEDICINE

EVOLUT LoRiskTrial

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

‘ ‘ ORIGINAL ARTICLE ‘

Transcatheter Aortic-Valve Replacement with a Transcatheter Aortic-Valve Replacement with
Balloon-Expandable Valve in Low-Risk Patients a Self-Expanding Valve in Low-Risk Patients

M_J. Mack, M.B. Leon, V.H. Thourani, R. Makkar, S.K. Kodali, M. Russo,
S.R. Kapadia, S.C. Malaisrie, D.J. Cohen, P. Pibarot, J. Leipsic, R.T. Hahn,
P. Blanke, M.R. Williams, J.M. McCabe, D.L. Brown, V. Babaliaros, S. Goldman,
W.Y. Szeto, P. Genereux, A. Pershad, S.J. Pocock, M.C. Alu, J.G. Webb,
and C.R. Smith, for the PARTNER 3 Investigators*

Jeffrey ). Popma, M.D., G. Michael Deeb, M.D., Steven J. Yakubov, M.D.,
Mubashir Mumtaz, M.D., Hemal Gada, M.D., Daniel O’'Hair, M.D., Tanvir Bajwa, M.D.,
John C. Heiser, M.D., William Merhi, D.O., Neal S. Kleiman, M.D., Judah Askew, M.D.,

Paul Sorajja, M.D., Joshua Rovin, M.D., Stanley J. Chetcuti, M.D.,

David H. Adams, M.D., Paul S. Teirstein, M.D., George L. Zorn Ill, M.D.,
John K. Forrest, M.D., Didier Tchétché, M.D., Jon Resar, M.D., Antony Walton, M.D.,
Nicolo Piazza, M.D., Ph.D., Basel Ramlawi, M.D., Newell Robinson, M.D.,
George Petrossian, M.D., Thomas G. Gleason, M.D., Jae K. Oh, M.D.,
Michael J. Boulware, Ph.D., Hongyan Qiao, Ph.D., Andrew S. Mugglin, Ph.D.,
and Michael J. Reardon, M.D., for the Evolut Low Risk Trial Investigators*


https://www.dicardiology.com/article/fda-clears-corevalve-evolut-pro-transcatheter-aortic-valve

12%

=
o
S

Estimated KM rates, %

2% A

0% A

8%

6% ~

4% -

Clinical Implications
Death, Disabling Stroke and-Respitalizations to 1 Year

PARTNER 3 Trial

Mack MJ et alN Engld Med. 2019 May 2;380(18):169305

Disabling
Stroke

Death

TAVR SAVR
Mean Age 73, Mean STS 1.9
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PopmalJ et alN EngldMed. 2019May 2;380(18):1706L715

n=1468

HF
Hospitalization

Disabling
Stroke

Death

TAVR SAVR
Mean Age 74, Mean STS 1.9



Evolving Risk Profile in TAVI Randomised Trig
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The Low-Risk TAVI Trials for Severe
Aortic Stenosis: Future Implications for
Australian and New Zealand Heart Teams

Heath Adams, MBBS, FRACP "<+,

Ross Roberts-Thomson, MBBS, FRACP *¢,
Tiffany Patterson, MBBS, PhD, MRCP**,
Bernard Prendergast, DM, FRCP, FESC?,
Simon Redwood, MD, FRCP, FACC **

Table 1 Evidence TAVI from Major RCT's & Mortality Outcomes.

Name Publication Number Comparison Surgical Primary outcome Mortality Mortality Mortality TAVI
Year of patients group risk average outcome TAVI comparison p-value 95% approach
(STS %) at specified  group (%) CI and/or HR
timepoint (%)
PARTNER 1B trial 358 Medical 11.6 All-cause mortality 30.7 50.7 HR 0.55 (95% TF
2010 [1] Management at 1 year CI 0.40-0.74),
p<0.001
PARTNER 1A trial 699 SAVR 11.7 All-cause mortality 24.2 26.8 p=0.44 TF and TA
2011 (2] at 1 year
PARTNER 2 2,032 SAVR 5.8 All-cause mortality 16.7 18.0 p=0.45 TF and TA
2016 [3] + disabling stroke
at 2 years
SURTAVI 2017 [4] 1,746 SAVR 45 All-cause mortality 11.4 11.6 (95% CI TF, TS and
+ disabling stroke -3.8 to 3.3) TAo
at 2 years
NOTION 2016 [5] 280 SAVR 3.0 All-cause mortality 4.9 75 p=0.38 TF and TS
+ disabling stroke
at 1 year
PARTNER 3 2019 [6] 950 SAVR 1.9 All-cause mortality, 1.0 25 HR 0.41 (95% TF
disabling stroke or CI 0.14-1.17)
rehospitalisation
at 1 year
Evolut Low-risk 1,403 SAVR 1.9 All-cause mortality 4.5 4.5 (95% CI TF
Trial 2019 [7] + disabling stroke -3.2-3.2)
at 2 years

Abbreviations: STS, Society of Thoracic Surgeons; TA, transapical; TAo, transaortic; TF, transfemoral; TS, transsubclavian; SAVR, surgical aortic valve
replacement; TAVI, transcatheter aortic valve replacement; HR, heart rate; SURTAVI, Surgical Replacement and Transcatheter Aortic Valve Implantation;
NOTION, Nordic Aortic Valve Intervention; PARTNER, Placement of AoRTic TraNscathetER Valve Trials.



TAVI vs the Rest

METHODS ARR NNT
NSTEMiInvasive PCI (MACE) 1.3% ~76
PCSK¥s Statin Alone (MACE) 1.6% ~62.5
TicagrelorvsClopidogrel (MACE) 1.9% ~50
STEMVs Primary PCI witlytics (MACE) 2.3% ~43.4
Beta-blocker in Heart FailuréMortality/HF) ~12% ~8
Entrestovs ACE/ARB (death or Hésp 4.7% ~19.5
ICD(Ischaemigmortality) 3% 33
TAVI vs best medical theragyvortality) 20% 5
TAVI vs SAVR (high risk gtdprtality) 4.9% ~20
TF TAVI vs SAVR intermediate rskACE) 3.6% ~27.7
TAVI vs SAVR low risk patier(tglortality) 2.5% 40

ARR = Absolute risk reduction
NNT = Number needed to treat



Drivers of Success

AMulti-disciplinary Heart Team

AStrong background in evidencédsed medicine
ARapid improvements in device design
ASimplification of the procedure

AReduction in complications



Prior Preparation Prevents Poor TAVI Performance
Multimodality Imaging




The TAVI Work Up
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