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It's a moving target....




Focus on symptomatic “classic” severe
AS




22 (Supplement L), L140-L145

The path of transcatheter aortic valve implantation:
from compassionate to low-risk cases

Corrado Tamburino*, Roberto Valvo, Enrico Criscione, Claudia Reddavid,
Andrea Picci, Giuliano Costa, and Marco Barbanti

Paiwrmin conwdered
Al Ul b nalik
candates for surgey

Fateely oo ilened
ot b b il b o4
Fegh riue cand.dstes
Tod wirgery

Fatara i Dix=datet i
i rrradate
¢ andlaianed tor surgery

Fitaris comidsred @
arese e rak Ioe
SGinabty g palbeiils
n graviceas Eriah

Farierils Cofrbibened
mlsrmedisls rok
ranssdais Ine

BUrgeTy

Fatmnis comedered
= rik candadstes

et sy

Faiwniy conmucersd
kpm sk canpidatey
P dusi iy




Partner 3 - Low risk 2 year results
ACC 2020/TCT 2020

ORIGINAL INVESTIGATIONS

Outcomes 2 Years After n

Transcatheter Aortic Valve Replacement
in Patients at Low Surgical Risk

Martin B. Leon, MD,™" Michae T. Hahn, MD,*" Vinod H. Thourani, MD,” Raj Makkar, MD,"
Sushee] K. Kod . Mahesh V. Madhavan, MD,™" Katherine H. Chau, MD, MS,

Mark R Chris Malaisrie, MD," David 1. Cohen, MD ¢,' Philipp Blanke, MD,
Jonathon A. '

Vasilis Babaliar

Philippe D,F Ashish Pershad, MD, MS, I Lu, PuD," John G. Webb, MD,' Craig R. Smith, MD,”
Philippe Pibarot, DVM, PuD,” for the PARTNER 3 Investigators

TAVR Superiority  Non-inferiority
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CLINICAL PRACTICE GUIDELINE: FULL TEXT

2020 ACC/AHA Guideline for the
Management of Patients With
Valvular Heart Disease

A Report of the American College of Cardiology/American Heart Association Joint Committee on
Clinical Practice Guidelines

Developed in collaboration with and endorsed by the American Association for Thoracic Surgery,
American Society of Echocardiography, Society for Cardiovascular Angiography and Interventions,
Sodety of Cardiovascular Anesthesiologists, and Society of Thoracic Surgeons

Writing Catherine M. Otto, MD, FACC, FAHA, Co-Chair Patrck T. O*Gara, MD, MACC, FAHA/{
Committee Rick A. Nishimura, MD, MACC, FAHA, Co-Chair Vera H. Rigolin, MD, FACC, FAHA
Members*® —_— Thomlf M. Sundt III, MD, FACC, FAHA

Robert 0. Bonow, MD, MS, MACC, FAHA Annemare Thompson, MD

Blase A. Carabello, MD, FACC, FAHA Christopher Toly

John P. Erwin III, MD, FACC, FAHA

Federico Gentile, MD, FACC
Hani Ineid. MD. FACC. FAHA “Writing committee members are required to recuse themsdves from

. B ’ ’ ’ voting on sections to which their spedfic relationships with industry may
Eric V. Krieger, MD, FACC apply; see Appendix 1 for detailed information.
Michael Mack, MD, MACC {ACC/AHA Joint Committee on Clinical Practice Guidelines Liaisan.
Christopher McLeod, MBCHB, PuD, FAHA




Recommend ations for Choice of SAVR Versus TAVI for Patients for Whom a Bioprosthetic AVR Is Appropriate

Referenced studies that support the recommendations are summarized in 5

RECOMMENDATIONS

g
R

1. For symptomatic and asymptomatic patients with severe AS and any indication for AVR who are <65 years
of age or have a life expectancy *20 years, SAVR is recommended (1-3).

2. For symptomatic patients with severe AS who are 65 to 80 years of age and have no anatomic confra-
indication to transfemoral TAVI, either SAVR or transfemoral TAVI is recommended after shared dedision-
making about the balance between expected patient longevity and valve durability (1,4-8).

3. For symptomatic patients with severe AS who are >80 years of age or for younger patients with a life
expectancy <10 years and no anatomic contraindication to transfemoral TAVI, transfemoral TAVI is
recommended in preference to SAVR (1,4-10).

. Im asymptomatic patients with severe AS and an LVEF <50% who are <80 years of age and have no
anatomic contraindication to transfemoral TAVI, the decision between TAVI and 5AVR should follow the
same recommendations as for symptomatic patients in Recommendations 1, 2, and 3 above (1,2,4-10).

5. For asymptomatic patients with severe AS and an abnormal exercise test, very severe AS, rapid pro-
gression, or an elevated BNP (COR 2a indications for AVR), SAVR is recommended in preference to TAVI
(1-3,11).

6. For patients with an indication for AVR for whom a bioprosthetic valve is preferred but valve or vascular
anatomy or other factors are not suitable for transfemoral TAVI, SAVR is recommended (1-3,11).

7. For symptomatic patients of any age with severe AS and a high or prohibitive surgical risk, TAVI is rec-
ommended if predicted post-TAVI survival is =12 months with an acceptable quality of life (12,13,14,15).

E-%

. For symptomatic patients with severe AS for whom predicted post-TAVI or post-SAVR survival is <12
months or for whom minimal improvement in quality of life is expected, palliative care is recommended
after shared decision-making, including discussion of patient preferences and values.

9. Incritically ill patients with severe AS, percutaneous aortic balloon dilation may be considered as a bridge
to SAVR or TAVL
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ESC/EACTS GUIDELINES
Eurcpean Heart Journal (2021) 00, 1-72

Society doi:10.109 3 eurheartj/ehab395
of Cardiology

2021 ESC/EACTS Guidelines for the
management of valvular heart disease

Developed by the Task Force for the management of valvular heart
disease of the European Society of Cardiology (ESC) and the
European Association for Cardio-Thoracic Surgery (EACTS)

Authors/Task Force Members: Alec Yahanian © * (ESC Chairperson) (France),
Friedhelm Beyersdorf*' (EACTS Chairperson) (Germany), Fabien Praz

(ESC Task Force Coordinator) (Switzerland), Milan Milojevic' (EACTS Task Force
Coordinator) (Serbia), Stephan Baldus (Germany), Johann Bauersachs (Germany),
Davide Capodanno (Italy), Lenard Conradi' (Germany), Michele De Bonis' (Italy),
Ruggero De Paulis' (Italy), Victoria Delgado (Netherlands), Nick Freemantle'
(United Kingdom), Martine Gilard (France), Kristina H. Haugaa (Norway),

Anders Jeppsson’ (Sweden), Peter Jiini (Canada), Luc Pierard (Belgium),

Bernard D. Prendergast (United Kingdom), ). Rafael Sadaba’ (Spain),

Christophe Tribouilloy (France), Wojtek Wojakowski (Poland), ESC/EACTS
Scientific Document Group
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1.

2021 ESC/EACTS Guidelines — What has changed?

Favours Favours
TAVI SAVR

Clinical characteristics

Lower surgical risk

Higher surgical risk

Younger age”

Older age®

Previous cardiac surgery (particularly intact cor-
onary artery bypass grafts at risk of injury during

repeat sternotomy)

Severe frailty”

Active or suspected endocarditis

Adapted from: Vahanian, A. et al. 2021

Vahanian, A. et al. 2021 ESC/EACTS Guidelines for the management of valvular heart disease. European Heart Journal 2021; 00: 1-72

Favours Favours
TAVI SAVR

Anatomical and procedural factors
TAVI feasible via transfemoral approach

Transfemoral access challenging or impossible
and SAVR feasible

Transfemoral access challenging or impossible
and SAVR inadvisable

Sequelae of chest radiation
Porcelain aorta

High likelihood of severe patient — prosthesis

mismatch (AVA <0.65 cm?/m” BSA)

Severe chest deformation or scoliosis

Aortic annular dimensions unsuitable for avail-
able TAVI devices

Bicuspid aortic valve

Valve morphology unfavourable for TAVI (e.g.
high risk of coronary obstruction due to low
coronary ostia or heavy leaflet/LVOT

calcification)

Thrombus in aorta or LV

Favours Favours
TAVI SAVR

Concomitant cardiac conditions requiring intervention
Significant multi-vessel CAD requiring surgical
revascularization®

Severe primary mitral valve disease

Severe tricuspid valve disease

Significant dilatation/aneurysm of the aortic root

and/or ascending aorta

Septal hypertrophy requiring myectomy




Considerations

Age
Valve/annular/aortic anatomy

Procedural considerations
— Risk (TAVR and SAVR)
— Access (TAVR and SAVR)

Likelihood of severe PPM
Concomitant disease

Life expectancy/ QOL
Local/regional expertise
Patient preference



Considerations

» Valve/annular/aortic anatomy

 Procedural considerations
— Risk (TAVR and SAVR)
— Access (TAVR and SAVR)

 Likelihood of severe PPM
« Concomitant disease

» Life expectancy/ QOL

» Local/regional expertise
« Patient preference




Age

« ACC/AHA

< 65 or life expectancy >20 years
65-80
>80 or <80 with life expectancy <10 years

« ESC/EACTS
<75 low risk for surgery (PROM <4%)
>75

or



Considerations

* Age

 Procedural considerations
— Risk (TAVR and SAVR)
— Access (TAVR and SAVR)

 Likelihood of severe PPM
« Concomitant disease

» Life expectancy/ QOL

» Local/regional expertise
« Patient preference




Valve Anatomy

Bicuspid aortic valve

Morrist own
Medical Center
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Sievers Classification

Trlcu5p|d aortic valve BAV Type 0 BAV Type 1 BAV Type 2

LM RCA RCA LM RCA

@C(D... %9

horizontal vertical L+N 2 raphe = unicuspid




JACC: CARDIOVASCULAR INTERVENTIONS VoL 14, NO. 18, 2021 CENTRAL ILLUSTRATION Strengths and Weaknesses of Transcatheter Aortic Valve Replacement in
© 2021 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION Bic“spid Aortic Anatﬂm_‘f

PUBLISHED BY ELSEVIER

Outcomes After Transcatheter
Aortic Valve Replacement in Tricuspid Bicuspid
Bicuspid Versus Tricuspid Anatomy

A Systematic Review and Meta-Analysis

Claudio Montalto, MD,*"* Alessandro Sticchi, MD,“%* Gabriele Crimi, MD,® Alessandra Laricchia, MD,’
Arif A. Khokhar, BM BCr," Francesco Giannini, MD," Bernhard Reimers, MD,*" Antonio Colombo, MD,*"
Azeem Latib, MD,' Ron Waksman, MD,’ Antonio Mangieri, MD&"

Device success / Similar frequency in bicuspid aortic valve and tricuspid aortic
;I-’-{‘{\jf‘_ valve anatomy (RR: 1.01), also in a cohort with matched
kAt characteristics (RR: 0.96)
1-year mortality 1'.' - Similar frequency in bicuspid aortic valve and tricuspid aortic
‘I ) valve anatomy (RR: 1.10), also in a cohort with matched

Het characteristics (RR: 0.91)

Periprocedural Increased frequency in bicuspid aortic valve anatomy (RR: 1.12),

complications - but not in a cohort with matched characteristics (RR: 1.00)
Higher risk in bicuspid aortic valve with self-expanding valves and
new generation devices.

(moderate-severe) Lower frequency with balloon-expandable valves.

.
Paravalvular leak ! ! i 1 Increased frequency in bicuspid aortic valve anatomy (RR: 1.42)

Cerebral ischemic Increased eccurrence in bicuspid aortic valve anatomy
events (Incidence Rate: 2.4% vs 1.6%)

Annulus rupture Increased occurrence in bicuspid aortic valve anatomy
{Incidence Rate: 0.3% vs 0.02%)

= ; Montalto, C. et al. J Am Coll Cardiol Intv. 2021:14(19):2144-2155.
Morristown

Medical Center
‘ Aortic Valve F'aumlug:.- adap:ec umdar CC ||L'I}"l5.|‘.‘r oredits to CandioMetworks ECHDHECI&.
ATLANTIC HEALTH SYSTEM




Flgure 2_ One-year Cumulative Event Rates of All-Cause Mortality or Stroke Among Patients With Bicuspid and Tricuspid Acrtic Stenosis
In Unadjusted and Propensity-Matched

JAMA | Preliminary Communication
Association Between Transcatheter Aortic Valve Replacement
for Bicuspid vs Tricuspid Aortic Stenosis and Mortality or Stroke

All-Cause Mo tallt

Ra| R Makiar, M nig-Han Yoo, MID; Martin B ] . MD; ¢ B. Shah, MD; Eric . 5
Vinod H. Thouwanl, MD; Vasils ) th Vemulapall, MD: Samir B Kapadia, MD;
Sushesl Kodall, MD; Michaal 1. ] ; L. 5C, ‘ansko. MD
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CENTRAL ILLUSTRATION Summary of the Bicuspid
Low-Risk TAVR Trial

FOCUS ON TRANSCATHETER AORTIC VALVE REPLACEMENT

Transcatheter Aortic Valve Replacement
in Low-Risk Patients With Symptomatic
Severe Bicuspid Aortic Valve Stenosis

ig, MPH," Rel i ' / h, MD,” Gaby Weissman, MD,
, MD,” Afshin Eh: MD," Puja Parikh, .| Thomas Bilfinger, MD,*
Hahn, MD," David R . MD,' Mict
iy Zhang, PuD,” Itsik Ben-Dor, MD,” Lowell F. Satler, MD,
Hector M. Garcia-Garcia, MD, PuD,” Christian Shults, MD,™ . MD, PuD™"

Morrist own
Medical Center

ATLANTIC HEALTH SYSTEM A transcatheter ao ve replacement.




CENTRAL ILLUSTRATION Death From Any Cause According to Morphological Features

Death From Any Cause, According to Morphogical Features
Bicuspid Aortic Valve Morphology

and Outcomes After Transcatheter No Calcified Raphe or Calcified Raphe Plus

Calcification Calcification
Sung-Han \"r_tr_\n_, MD,* Wr_\n-l(eu!-l 1-\'.[m_, MD," Abhijeet Dhoble, - ) {31 .3%}

p <0.001 log-rank

%
2
g
(=]
=
&
=
kY
=

720
Days
MNane = (alcified raphe or = Calcified raphe and
excess leaflet calcification excess leaflet calcification

Yoon, S.-H. et al. J Am Coll Cardiol. 2020;76(9):1018-30.

. {Top) Schematic presentations of various bicuspid aortic vabve morphology. Bicuspid aortic valve with no morphological features (cakified
'nﬂ or l:lh't 0“‘}" n raphe or excess lea flet calcification), either, or both of these features. (Bottom) All-cause martality according to the momphological features.
M Ed I Cai Center Event rates were caloulated with the use of Kaplan-Meier methods and were compared with the log-rank test

‘ ATLANTIC HEALTH SYSTEM




The PARTNER 3 Bicuspid Registry for
SAPIEN 3 TAVR in Low-risk Patients

Mathew R. Williams, MD &
John G. Webb, MD

on behalf of the PARTNER 3 Trial Investigators



% of patients

Baseline Morphology

Bicuspid Sievers Classification

Registry (N=71)
CAP (N=98)

Type 0
(No raphe)

Type 1
(1 raphe)

14.1%
13.3%

Type 2
(2 raphae)

Figures adapted from Mylotte D et al. J Am Coll Cardiol. 2014 Dec, 64 (22) 2330-2339.




Primary Endpoint

Matched

N
o

== Tricuspid
= Bicuspid

Log Rank P =0.80

oo

9%
2%

Death, Stroke, or Rehosp (%)
o o

0

3

§)

9 12

Months After Procedure

Number at risk:

Tricuspid 148
Bicuspid 148

127
122




Clinical Outcomes
Matched

Outcome
(KM estimate as %)

30 Days

1 Year

Bicuspid Tricuspid

Bicuspid Tricuspid

N=148 N=148 PVvalue | 148 N=14g P Vvalue
Death, Stroke, or 6.8% 4.7% 0.44 10.9% 102%  0.80
Rehospitalization
Death 0.0% 0.0% NA 0.7% 1.4% 0.58
Stroke 1.4% 1.4% 0.99 2.1% 2.0% 0.99
Rehospitalization 5.4% 4.1% 0.58 9.6% 9.5% 0.96
New pacemaker 6.1% 6.8% 0.81 6.8% 7.4% 0.82




BAV — other considerations

» Aortopathy may require surgery
* Annulus may exceed available TAVR sizes
* Age

Morristown

‘ [ ] ¢ HEALTH SYSTEM



Considerations

* Age
 Valve/annular/aortic anatomy

 Likelihood of severe PPM
« Concomitant disease

» Life expectancy/ QOL
 Local/regional expertise
» Patient preference




TAVR Implantation Considerations

* Non-femoral access

* Hostile landing zone

* Low and unprotected coronaries
* Annular sizing

Morrist own
Medical Center

‘ [ ] ¢ HEALTH SYSTEM



Surgical considerations

* Hostile chest
— Radiation
— Prior surgery
— Scoliosis

* Porcelain aorta
* Frailty
* Risk (calculators)

Morrist own
Medical Center

‘ [ ] ¢ HEALTH SYSTEM



Considerations

* Age
 Valve/annular/aortic anatomy

 Procedural considerations
— Risk (TAVR and SAVR)
— Access (TAVR and SAVR)

« Concomitant disease

» Life expectancy/ QOL

» Local/regional expertise
» Patient preference

Morrist own
Medical Center
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Prospective Strategy to
Avoid PPM at time of
Operation

« 1- Calculation of body surface area

« 2- Determination of minimal prosthetic
valve EOA to avoid mismatch:
- Multiply BSA (m?) by desired objective
for indexed EOA
* (ex.1.90 m? x 0.85 cm?/m? = 1.62 cm?)
« 3-Choose prosthesis using reference
values of EOA for different types and sizes
of prostheses

Ve Pibarot & Dumesnil JACC 2000; 36: 1131-41

‘ [ ] ¢ HEALTH SYSTEM



EOA Reterence Values 1or IVIOSt
Currently Used Aortic
Prostheses

Table 3 Normal reference values of EOAs* for prosthetic valves

Prosthetic valve size (mm)
Valve type 19 21 29 Reference

Stented bioprosthetic valves
Medtronic Mosaic : : : 6! : 2. OO
Hancock I : A6 ok
Carpentier-Edwards Perimount : : . : : NA
Stentless bioprosthetic valves

Medtronic Freestyle 1! 3! : | : NA
St Jude Medical Toronto SPV -

Prima Edwards
Mechanical valves
Medtronic-Hall 1.

St Jude Medical Standard 1.

St Jude Medical Regent 1. 2.00
MCRI On-X 1. 1.70
Carbomedics 1. 1.54
Sorin Bicarbon N 1.66

1.34
1.38

*Expressed as mean values available in the literature.

Pibarot and Dumesnil, Heart. 2006; 92(8):1022-9.



Example of Chart Used to Avoid PPM at

Time of Operation

_ EOMAi by Prosthesis size (mm)
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Considerations

* Age
 Valve/annular/aortic anatomy

 Procedural considerations
— Risk (TAVR and SAVR)
— Access (TAVR and SAVR)

e Likelihood of severe PPM

» Life expectancy/ QOL

* Local/regional expertise

W
Medical Center

e Patient nreference



Surgical CAD, MVD, need for surgical
myectomy, endocarditis efc.




Considerations

* Age
 Valve/annular/aortic anatomy

 Procedural considerations
— Risk (TAVR and SAVR)
— Access (TAVR and SAVR)

e Likelihood of severe PPM
« Concomitant disease

» Local/regional expertise
» Patient preference

Morrist own
Medical Center
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Role for palliation

 Life expectance <12 years
* No reasonable expectation of improved QOL

Morrist own
Medical Center
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Considerations

* Age
 Valve/annular/aortic anatomy

 Procedural considerations
— Risk (TAVR and SAVR)
— Access (TAVR and SAVR)

e Likelihood of severe PPM
« Concomitant disease
» Life expectancy/ QOL

Morrist own
Medical Center
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« Patient preference



17 Y:18 L0 Structure of Primary and Comprehensive Valve Centers

Comprehensive (Level 1) Valve Center Primary (Level Il) Valve Center
Interventional procedures®

TAVI-transfemoral TAVI-transfemoral

Percutaneous aortic valve balloon dilation Percutaneous aortic valve balloon dilation

TAVI-alternative access, including transthoracic (transaortic, transapical) and
extrathoracic (eg, subclavian, carotid, caval) approaches

Valve-in-valve procedures
TEER
Prosthetic valve paravalvular leak closure
Percutaneous mitral balloon commissurotomy
Surgical procedures*
SAVR
Valve-sparing aortic root procedures
Aortic root procedures for aneurysmal disease
Concomitant septal myectomy with AVR
Root enlargement with AVR
Mitral repair for primary MR Mitral repair for posterior leaflet primary MRt
Mitral valve replacementt Mitral valve replacementt
Multivalve operations
Reoperative valve surgery

Isolated or concomitant tricuspid valve repair or replacement Concomitant tricuspid valve repair or replacement with mitral surgery

Morrist own
Medical Center

‘ ATLANTIC HEALTH S5¥YSTEM




Considerations

* Age
 Valve/annular/aortic anatomy

 Procedural considerations
— Risk (TAVR and SAVR)
— Access (TAVR and SAVR)

 Likelihood of severe PPM
« Concomitant disease

» Life expectancy/ QOL

» Local/regional expertise

Morrist own
Medical Center
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Shared decision making

* Harder than it sounds
— Inconsistent family position
— Hard to say we have nothing to offer
— Hard to educate

* Life long “strategy” with missing information
« Patients virtually always opt for TAVR




Patient preference

 TAVR preferred but have to consider valve longevity
and life long strategy

Morrist own
Medical Center
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Valve Thrombosis to 2 Years

CEC adjudicated valve thrombosis per VARC 2 (all patients received anticoagulation).

TAVR Surgery
Outcomes (N=496) (N=454) P-value
Valve Thrombosis 2.6% (13) 0.7% (3) 0.02
S Tommrg O 838% (1) 0% (0
o ComMHGENS 30.7% (4)  100.0% (3)
nange m meangrdiont . T7% (1) 0% (0)
CT findings with no change in 7.7% (1) 0% (0)

hemodynamics
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Heart Team Discussion is Key

O
g

@ Referring O
\ Cardiologist a
9. §

Cardiothoracic Interventional
Surgeon ' Cardiologist

| g

Valve Clinic Imaging

Coordinator E\@’J Specialist

Anesthesiologist
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Summary

 Because of robust evidence base, the choice between
TAVR and SAVR is frequently clear cut

* Choices in the 70-80 year group are more nuanced

* The most difficult choice may be intervention vs.
medical management




Thank you

Morrist own
Medical Center
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