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In the past decade, the U.S. has seen a 25-fold increase
in the use of TAVR, with more than 100,000 performed
annually. This technique is now employed in
approximately 85% of all isolated aortic valve
replacements.

Around 10% of TAVR procedures are performed on
patients with bicuspid aortic valves.

The younger the patient with severe aortic stenosis
(AS), the more likely it is that they'll have a bicuspid
aortic valve.

In the low-risk trials of TAVR vs. SAVR, no patients were
under the age of 65, and only about 9% were below 70.
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Figure 1

Morphological classification of bicuspid aortic valve. Bicuspid aortic valve (BAV) morphological classification systems

as adapted from Sievers (top headings) and Jilahaiwi (bottom headings).



AORTIC STENOSIS-TAVI /ACC/AHA
RECOMMENDATIONS-2020

Favors SAVR

Favors TAVI

Age/life expectancy®

Younger age/longer life expectancy

Older age/fewer expected remaining
years of life

Valve anatomy

BAV

Subaortic (LV outflow tract) calcification
Rheumatic valve disease

Small or large aortic annulust

Calcific AS of a trileaflet valve

Prosthetic valve preference

Mechanical or surgical bioprosthetic
valve preferred

Concern for patient—prosthesis
mismatch (annular enlargement might
be considered)

Bioprosthetic valve preferred

Favorable ratio of life expectancy to
valve durability

TAVI provides larger valve area than
same size SAVR

Concurrent cardiac conditions

Aortic dilation

Severe primary MR

Severe CAD requiring bypass grafting
Septal hypertrophy requiring myectomy
AF

Severe calcification of the ascending
aorta ("porcelain” aorta)

Noncardiac conditions

Severe lung, liver, or renal disease

Mobility issues (high procedural risk
with sternotomy)




AORTIC STENOSIS/ESC/RECOMMENDATIONS 2021

Anatomical and procedural factors
TAVI feasible via transfemoral approach + -

Transfemoral access challenging or impossible

and SAVR feasible
Transfermoral 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 (eg.
high risk of coronary obstruction due to low
coronary ostia or heavy leaflet/LVOT
calcification)

Thrombus in aorta or LV - +



TeXVIKEC MPOKANOELG TNC dimtuxng avatopiog otnv TAVI

1. T mBavotnta peyaAou aoptikol dakTtuliou (+ awouoaq aoptnc) EKTOC TWV
oplwv ou KaAUTTTOVTOL OO TLC SLABECLUEC

I'Isptoxn UL TS
ovtiotaong oTLg

2. NeplocoOTtePO EAAEUTTIKA N YEWUETPLA OTO € KOMLGGOUPEC

TwV aoBevwv pn KUAWVOPLKO oxnua (tapere
AV 23

Type 1 LR : Tapered anatomy Tygl 1 LR : Flared anatomy

" Ymogkmtuén tng
npoBsong

= Kivduvog yia prién tou
daktuliov oe emBetikn
MHETadLATOON BS

1 Shibayama et al, J Am Soc Echocardiogr 2014 Vincent et al, Circulation 2021
2 Tchetche et al, Circ Cardiovasc Interv 2019
3 Kim et al, Eurolntervention 2019



TeXVIKEC MPOKANOELG TNC dimtuxng avatopiog otnv TAVI
3. MeyaAUtepo popTio 0loBECTIOU, KATAVEUNUEVO TILO EKKEVTPA KOl LOULUETpa2

4.'Yn

Costa et al, Cardiovasc Med 2022 | (KOVTa oto 5 HIS)

1 Roberts et al, Am J Cardiol 2012
2 Tchetche et al, Circ Cardiovasc Interv 2019



TeXVIKEC MPOKANOELG TNC dimtuxng avatopiog otnv TAVI

5. ZUXVOTEPEC OL aAVWMAALEC Twv otedavialwy ayyeiwv-23
(6lakpiteg ekpuoelc LAD kot LCx, ekpUOELC KOVTA OTLC KOULOGOUPEC)

Koppel et al, Eur Heart J
Cardiovasc Imaging 2022

Lvan Rosendael et al, Am J Cardiol 2016
2 Philip et al, Catheter Cardiovasc Interv 2015
3 Kong et al, Circ Cardiovasc Imaging 2017

Kivéuvoc anodppaéng

(...woTto00, To UYoc Ekpuanc = TAV)



TeXVIKEC MPOKANOELG TNC dimtuxng avatopiog otnv TAVI

6. Neploootepo oplloviia n O€on NG aoptnC =2 SuoxepEotepn N AKPLBAC
TomoBEtnon tng mpoBeoncg .

7. Zuxvn ouvuTapén aoptomadslag, mou dev aviipetwrniletal pe TAVI.
AwadopeTtikoi tuTtol BAVouoyetifovtal pe dtadopeTikd B puoAoyika
XOPOALKTNPLOTLKA Kol SloidhopeTLO shear stress oTo Tolywpo TG aopTnC.

(ouoyxEtion tng mepLoxne TN tpooBeBANUEVNC AOPTHC LE TOV TUTIO TNC BAV)

1 Jilaihawi et al, Catheter Cardiovasc Interv 2015
2 Shen et al, Eur Heart J Cardiovasc Imaging 2020
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Primary Results From the Evolut Low Risk
Bicuspid Study

Basel Ramlawi, MD, FACC
Valley Health System, Winchester, Virginia
For the Evolut Low Risk Bicuspid Investigators
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Low Risk

Key Exclusion Criteria b

* Age <60 years

* Multivessel coronary artery disease (SYNTAX score >22)

* Ascending aorta diameter > 4.5 cm

* Aortopathy requiring surgical intervention

* Prohibitive LVOT calcification

* Anatomic dimensions outside recommended range
—SOV (2 25 mm)

—Annulus (18 to 30 mm)
—Trileaflet aortic valve on MSCT




Summary L

Study

* TAVR with Evolut supra-annular self-expanding valve in

low-risk bicuspid patients achieved excellent early
results:

— Annular sizing achieved 95.3% device success
— Low mortality and stroke at 30 days (1.3%)

— Low rates of PVL (no moderate/severe)

— Consistent hemodynamics across Sievers Classification

Patients will be followed for 10 years

20

Evolut

Clinical Implications Tl

Study

* In low-risk AS patients with bicuspid morphology, TAVR with Evolut
can be considered a viable alternative to SAVR... after considering
anatomic, clinical and patient social factors.

* Datais based on short-term results and needs to be confirmed
long-term in this low-risk cohort.




Partner 3 bicuspid cohort

CENTRAL ILLUSTRATION: Time-to Event Curves for Propensity-Matched
Tricuspid and Bicuspid Patients Through 1 Year
Outcomes of 148 Bicuspid Versus Tricuspid Aortic Valve Matched Pairs Undergoing TAVR
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Williams, M.R. et al. J Am Coll Cardiol Intv. 2022;15(5):523-532.

Among highly select bicuspid aortic stenosis low-surgical-risk patients without
extensive raphe or subannular calcification, TAVR with the SAPIEN 3 valve
demonstrated similar outcomes to a matched cohort of patients with tricuspid
aortic stenosis.



TAVI o€ BAV:
emloyn acBevwyv

Vincent et al, Circulation 2021

Tricommissural bicuspid aortic valve
with incomplete raphe (Incomplete
or acquired Type 1 Sievers)

Sievers type 1 with heavily calcified
raphe and excess leaflet calcification

Sievers type 1 with noncalcified ra-
phe or incomplete raphe

Sievers type 2

Sievers type O (if circularity pre-
served)

Extreme elliptic shape

Annulus dimensions within trans-
catheter heart valve sizing range

highly calcified leaflet

Homogenous and moderate calcified
leaflets

Circumferential calcifications

Absence of aortopathy or aorta
dimension <45 mm (50 mm in high-
risk patients)

Highly calcified left ventricular out-
flow tract

Low calcium burden and large an-
nulus (mixed aortic regurgitation
and aortic stenosis)

Shallow/effaced sinus and long cal-
cified leaflet or low coronary takeoff

Anomaly of coronary implantation




TAVR in Bicuspid Aortic Valve

A f

What we know Warning Remaining questions

* Feasible and safe

Low but higher risk of stroke than TAV ~ * Anatomical features

* One-year mortality similar to surgery * Higher risk of pacemaker implantation favorable/unfavorable for TAVR
and TAV than surgery * Optimal CT scan sizing methods for
* Better results with newest generation  « Low but higher risk of annulus rupture THV selection
of THV than TAV (BE-valve) * Type of valve based on anatomy
* A CT Scan is mandatory for procedure « Higher risk of >mild PVR than TAV or * Prosthetic valve durability
planning surgery * Prosthetic valve thrombosis

* Calcified raphe + highly calcified
leaflets associated with poor
outcomes

Evolution of the aortopathy after TAVR

> Need for randomized trial of TAVR vs. SAVR and larger cohorts with long-term follow-up in patients with BAV after TAVR>

Vincent et al, Circulation 2021



Favours SAVR !

Large volume

e

Aortopathy

Calcium volume
Calcium nodules

Calcified raphe

)



Valve Selection

* Retrospective data in BAV-TAVI have shown BEV to be
associated with a small numerical increase in the risk
of annular rupture (1.7% vs. 0.0%, p = 0.173), whereas
SEVs are associated with a significantly increased rate
of moderate or severe PVR (10.8% vs. 0.8%, p < 0.001).

* The balloon-expandable (Sapien 3™, Edwards
Lifesciences, CA, USA) and self-expandable (Evolut
R/PRO™, Medtronic, MN, USA) THV have received US
Food and Drug Administration and European
Conformity approval for all categories of surgical risk
regardless of anatomy



BAV Randomized Trials in the Works

The NAVIGATE trial (chaired by Windecker and Matthias
Siepe, MD).

The BELIEVERS trial (chaired by Raj R. Makkar, MD, FACC,
and Vinod H. Thourani, MD, FACC).

The YOUNG TAVR (chaired by Mayra E. Guerrero, MD,
FACC, and Thourani).

These trials will assess the primary safety endpoint of
death, stroke and moderate or more paravalvular
regurgitation at one year, as well as the primary efficacy
endpoint of death, stroke and procedure- and valve-related
hospitalizations at five years, with pre-specified follow-up
at 10 years. Patients will be asked for lifelong follow-up.



‘ BAV Randomized Trials in the Works

e 7 scenarios.

1)People who are on the higher end of the
surgical risk spectrum where they're likely to
get TAVR.

2)Patients who are lower risk and have
anatomy not suitable for TAVR who are sent

for surgery.



Ross procedure.

* The Ross procedure is emerging as the optimal
surgical treatment for younger adults with
aortic valve disease, with a growing number of
studies now showing it is the only surgical

option that restores normal life expectancy to
a patient



* Observational studies to date indicate that
TAVR in selected patients with bicuspid valve
disease performs very well perhaps better
than SAVR, but validation in a randomized
clinical trial against the current gold standard
SAVR is missing.

* Mainly SEV. Be careful the coronaries for
future TAVI in TAVI for young patients.
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