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Balloon-expandable yoxsa self-expandable:
Hansi transkatater qapaqg hansi xostoya?
(Meril)

Ilgar Tahiroglu MD, FESC

Markazi Gomruk hospitali




Mild AS Moderate AS Severe AS

Vinax (M/s)* 26—29 30-39 >4.0
Mean gradient (mmHg)* <20 20-39 >40
AVA (cm?) >1.5 10-15 <1.0
AVAI (cm?/m?* BSA) >0.85 0.60—0.85 <0.60
LVOT velocity/aortic >0.50 0.25-0.50 <0.25

valve velocity

AS = aortic stenosis; AVA = aortic valve area; AVAI = indexed aortic valve area;
BSA = body surface area; LVOT = left ventricular outflow tract; V5, = maximum
Doppler velocity.

At normal transvalvular flow.
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Management of patients with severe aortic stenosis*

Intervention likely to be
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Heart Team evaluation®

prognosis® and Y
low procedural risk "
)
® 1
Patients < 75 years at
low-risk for SAVR
(STS-PROM/
EuroSCORE Il < 4%)*
OR
Unsuitable for TF TAVI
and operable
} ]

Educate patient and
reassess in 6 months
(or as soon as possible
if symptoms occur)

SAVR!

‘, |
Patients = 75 years
OR
Unsuitable/High risk

for SAVR (STS-PROM/
EuroSCORE Il > 8%)®

All other patients

AND
Suitable for TF TAVI
SAVR!
or TAVI
TAVI

©ESC/EACTS 2021



SAVR yoxsa
TAVR

Surgical risk (STS)

Valve Morphology

Femoral Access

Concomitant Valve disease

<4%

Low

Asymmetnc/heavy calcification
Noncaicified valve

Honzontal aorta,

Narrow SOV,

Low coronary ostia

Extreme annular dimension

Femoral calcification / tortuosity.
Distal stenosis and occlusion

Severe AR
Severe primary MR
Severe TR

3V CAD and Syntax >22
LM and Syntax >32

Concomitant surgical need Aortic /
Septal hypertrophy / Active
endocarditis

Favors SAVR

4-8%

Intermediate

Intermediate

Severe Secondary MR
Moderate / Severe MS
Moderate AR/MR/TR

3V CAD and Syntax < 22

LM and Syntax < 32

>85
=28%
Severe

+  Symmetric valvuiar
calcification
* No LVOT calcification

Healthy and adequate-
sized femoral artery

* Mid ARMR/MS/TR

» 1-2Vessel CAD
» LM and Syntax <22

* Porcelan aorta

* Previous sternotomy

* Previous Chest
radiation

» Chest Malformation

+ Limited lfe
expectancy?

« Other comorbidities

Favors TAVR




THE DEVELOPMENT OF TAVR

From Alain Cribier’s Perspective

2010-2014

CoreValve United
States Pivoral trial

2004-2006 2007

C — CoreValve and Sapien
PR O receive CE Mark for high
use feasibility trials ’ )
risk/nonoperable patients

1999 2002

PVT is formed; first FI4 TAVR

prototypes of trans-
catheter aortic valve performed

1985

FIH BAV

2011

Sapien receives FDA
approval for high-risk,
inoperable patients

2010
Sapien XT
receives CE Mark

2004 2007-2010

Edwards Lifesciences @ PARTNER IA and
acquires PVT B trials

1994 2000

Autopsy study on 12 cases Animal experimenta-

of calcific AS implanted tion begins, > 100

with Palmaz stents transcatheter heart
valves implanted




BEV vo SEV

» Mexanizmina gora iki nov transkateter trak
gapaglari (THV) movcuddur: BEV va SEV.
BEV istifadesi zamani gapagin balonla
genislanmasi ugun radial mugavimat
istifada edilir. Bunun aksina olaraq, SEV
avtomatik olaraq anular divarin mugavimati
lle qarsilagana gadar genislanir va aort
anulusunun anatomik xususiyyatlarins,
formasina uygunlasir.




| Commercially available THVs

Self-expanding THVs Balloon-expandable THVs
Evolute PRO+ | Acurate Neo2 Navitor Myval Sapien Ultra 3
:l" \ | :\ ‘//T AANACAY if oA,
N X \{ \Y.¢. YL
Yo ot ; W) Al 1
,}' ", \»/A\ ¥ f( LX 1 %_-a@
1 .!",I w w
Frame Nitinol Nitinol Nitinol Cobalt-Nickel Cobalt-Chromium
Valve tissue Porcine Porcine Bovine Bovine Bovine pericardial
Pericardial Pericardial pericardial pericardial
Valve sizes 23, 26,29, 34 23, 25,27 23, 25,27, 29 20,21.5, 23, 24.5, 20, 23, 26, 29
(mm) 26, 27.5, 29, 30.5, 32
Sheath sizes | 14 (23, 26,29 mm) 14 14 (23, 25 mm) 14 14 (20, 23, 26 mm)
18 (34 mm) 15(27, 29 mm) 16 (29 mm)
(Fr)
Design Supra-annular | Supra-annular | Intra-annular Intra-annular Intra-annular
Repositioning Yes No Yes No No




TABLE 1. CONTEMPORARY VALVE TYPES AND DESIGN FEATURES

AR AN Evolut family | - Self-expanding, supra-annular valve

A - Wide range of annular sizes

i{ﬂ A - Ability to recapture and reposition when < 80% deployed
: - Good durability data; extensive evidence base

- FDA approved
- CE Mark approved

Sapien family | - Balloon-expandable, intra-annular vaive

- Low frame height and outer skirt to limit paravalvular leak
- No ability to recapture

- Good durability data; extensive evidence base

- FDA approved
- CE Mark approved

Acurateneo | - Self-expanding, supra-annular valve

L3¢ ¢ - Top-down deployment provides hemodynamic stability

- Upper crown that caps native leaflets below coronary ostia
Ja/ \ A - Low pacemaker rates

WA Mﬁ - Flexible delivery system

: : - Moderate evidence base

- CE Mark approved

Allegra - Self-expanding, supra-annular valve

(NVT AG) - Early valve functionality minimizes outflow obstruction during deployment
- Leaflet stress reduction through flexible commissures

- Flexible delivery system

- Limited evidence base

- CE Mark approved




Ciddi LVOT va anulus kalsifikasiyasi

« LVOT va anulusda ciddi kalsifikasiya paravalvular gacaq va anulus rupturu
riskini artirir.

« Ciddi kalsifik gapagi olan xastalarda anulyar riiptir riskini minimuma endirmak
ucun ideal gapaq secimi SEV-dir

« Bu timsalda an uygun gapaq Lotusdur. SEV-da paravalvular gagaq ehtimali
yuksakdir.

« 1-illik orta va ciddi paravalvular gacaq(PVL) rastgalma tezliyi
CoreValve/Evolut-da 6.8% , Lotusda isa 0.9% taskil edir.



Bicuspid aort gapagi

« Paravalvular gacaq(ekssentrik, kalsifikasiya baximindan) anular
ruptur ve malpozisiya riski yuksakdir.

« SEV gapaqlar asimmetrik qapaqg sahasini daha yaxsi ahata edir,
daha az anulyar rupturas sabab olur.

» Geri alina bilan va repoziyasi oluna bilan gapaqglar migrasiya v
embolizasiya riskini azaldir.




TAVI-da Valve-in Valve

» Valve-in valve TAVi zamani asas problemimiz bioprotez qapaq leafletlarinin
koronar obstruksiya yaratmasi riski va carrahi icra edilmis qapagq ila transkatater
yerlasdirilmis qapaglar arasinda olan uygunsuzlug- mismatchdir.

» Koronar obstruksiya 3.5% hallarda gorulur. Koronar obstruksiya baximindan
CoreValve va Sapien gapaglar arasinda farq gorulmamisdir.

« Supra-annular qapagqglar Valve in valve TAVI -da daha asagi qradiyent sababi
daha effektivdir. (CoreValve\ Evolut)




Aort stenozu olmadan aort catmamazligi

 Aort stenoz olmadan aort catmamazligi-nin miialicesinds asas
catinliklar odur ki, kalsifikasiya yoxdur, va bu gapagin
Implantasiyasinda ¢atinlik yaradir, hatta gapaqlarin embolizasiya va
miqrasiya riskinin artmasina sabab olur. Bu risk hiperdinamik sol
madaciyin va regurgitan axin ila birlasir ki, bu da gapagin
yerlasdirilmasini daha da ¢atinlasdirir.
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« Saf aort catmamazLliginin miialicesinda ideal transkateter qa[})]aq
kalsifikasiyadan asili olm%yan Kerlegdlrllma mexanizmina sahib va
racain_lture ola bilan gapaqdir. The JenaValve (JenaValve Technololgy
GmbH) aktiv kliplanma mexanizmi sayasinda nativ aortal leaftletlars
birlasarak ozu-o0zuna genislanan cihazdir. Recapture edila bilir.

 Saf aort %atmamazllﬁl zamani SEV-das secila bilan cihazlardir. «De
Backer et al» arasdirmasinda daha cox istifada olunan qapagq
CoreValve/Evolut olmusdur.
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Locator
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Three Locators Under Fluoroscopy

Investizational Use Only — Not for Sale
US: CAUTION —investigatonal Device. Limited by Federal {or United States | lnw to imesstigational use.



Il Koronar obstruksiya

 TAVI zamani koronar obstruksiya aort qapaq leafletlarinin yerdayismasi va koronar
ostiumlari okkluziya etmasi sababindan yaranir.

« Koronar obstruksiya tezliyi sksaran xastanin anatomiyasi, koronar damar va STJ
hundurlayu, sinus valsalva ve STJ diametri, az hallarda isa yerdayisan leafletlarin
uzunlugudan asilidir. Buna baxmayaragq, gapaq secimi ciddi agirlasmanin
fasadlarinin azaldilmasinda rol oynaya bilar.

« JenaValve-nin yerlasdirilmasi zamani qapaq nativ leafletlara kliplandiyi ugun onlari
koronar ostiumlardan uzaqlasdirir. Naticads, aorta catismazligi olan xastalardas
JenaValve istifadasi zamani koronar obstruksiya riski asagidir.




Koronar girisin gorunmasi

TAVI-dan sonra koronar girisds problem ola bilar.

Buna xususils, movcud koronar xastaliyi olanlarda va ganc xastalards
diggat yetirilmalidir.

Koronar girisim qeyri-TAVI markazlarda bels al¢atan olmalidir.

Koronar girisi alcatan etmak ucun qisa frame-li olan va boyuk cell-a
sahib olan gapagqlar secilmalidir.




WHAT MATTERS MOST INTAVI DEVICE SELECTION?

I‘ DURABILITY I‘
e HEMO.DYNAMICS|‘
T STROKE |
1(* CORONARY ACCEtS il
1(* CONDUCTION DISTURBANCE (PPI) Iy
I‘ MINIMAL PVL I‘
I‘ DELIVERY PROFILE |
|‘ANNULAR RUPTURE 11+

|‘ EASY OF USE |‘




ADDRESSING BALLOON EXPANDABLE THV ISSUES WITH MYVAL

Hemodynamics

. Myval shows good gradients for 20mm and 21.5 mm due
DURABILITY l‘ different crown structures.

* Edwards recall of small size in X4

HEMODYNAMICS
. Stroke
STROKE * Myval has very few stroke patients. Occurrence of Stroke B A A b
Wil with balloon expandable is generally associated with f R %
CORONARY ACCESS .‘ Predilatation as per studies. -\; L ‘ H . /j
Delivery Profile } \t-~" o
CONDUCTION DISTURBANCE (PPI) Ib * Myval and Myval Octacor both work with 14fr Expandable "\f’_‘)
‘ Python sheath.
MINIMAL PVL § Myval THV
Annular Rupture
DELIVERY PROFILE || * Inthe past physicians used conventional sizing which may
3 have caused a lot of procedures of annular rupture.
ANNULAR RUPTURE || 3 * With Myval Series, we also have option of intermediate

sizing to match the annulus size and showed very good

EASY OF USE |‘ resylts




Myval THV | Design Philosophy

Myval THV has been indigenously developed by Meril Life Sciences, Vapi, India

R

[ Nickel Cobalt alloy frame for
- Open cells on - high radial strength & RO
S upper half to o E
—g o | ensureun-jailing i i
. (o}
§ § of coronary ostia & AntiCa* treated Bovine
@ gé__< ,1(‘ ( — pericardium Tri-leaflet
2 o o e g valve
<A Closed cells on 5,3 v
e . =+ £
= low.er half for high | 3 B External PET skirt to plug
radial strength micro-channels & further
— reduce PVLs

—

20mm  23mm 26 mm 29 mm

o i ol _ 215mMm 24.5mm  27.5mm

minimizing PVL & puncture
resistance Bxten Largs (N0 30.5mm  32mm 5

Approved in India Oct 2018

CE Marked April 2019 17,000% Implants GlOba”yl 8o+ Countries

* AntiCa — Meril’s proprietary tissue anti-calcification technology
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Identification

Eligibility

Included

PRISMA FLOW CHART

Records identified through
database searching
(n =2207)

Additional records identified
through other sources
(n=0)

Records after duplicates removed-641

(n =807)

A 4

Records screened
(n = 1400)

Records excluded
(n=1378)

h 4

Full-text articles assessed
for eligibility
(n=22)

A 4

Studies included in
qualitative synthesis
(n=6)

Full-text articles excluded, with

reasons
(n=16)

9 Wrong study design

5 duplicates
1 wrong comparator
1 Wrong outcomes
1

A 4

Studies included in
quantitative synthesis
(meta-analysis)
(n=6)




Characteristics Study 1 Study 2 Study 3 Study 4 Study 5 Study 6

Study (year)  Abdel-Wahab Kooistra 2020 Lanz 2019 Linke 2017 Makkar 2020 Thiele 2020
2014

Study design ~ RCT parallel ~ RCT parallel group RCT parallel RCT with prespecified  RCT with post-hoc RCT parallel
group group analysis analysis group

Study period  March 2012  January 2014 and February 8, 2017, October 2012 and May May 2014 to October April 2016 t

and December May 2016 and February 2, 2015 2017 April 2018
2013 2019,
N 241 56 731 782 692 438
Clinical risk High risk High or inoperable Increased or High High or extreme High
inoperable

TAVR valve BEV (Sapien  BEV (Sapien 3) vs. BEV (Sapien 3) vs. BEV (Sapien XT, Sapien BEV (Sapien 3) vs. SEV  BEV (Sapi
type XT) vs.SEV  SEV (Corevalve) Acurate neo (SEV) 3) vs. SEV (Corevalve (Evolut R/Pro/Portico)  3) vs. SEV
(Corevalve) (83%), Evolut R (17%), (Evolut R)

Other non BEV was used



|| Biitiin sabablardan 6lim

 Biitlin sabablardan 6limls baghh malumatlar
alt1 tedgiqatdan alds edilmisdir. BEV olunan
1439 xastadan 32 xasta (2,2%) 30 glinlik
togibdo vafat etdi. SEV qrupunda 1496
xastodan 67 xasta (4,5%) vofat etmisdir. SEV
ilo muiqayisada BEV olunan xastalorda 30
ginda shomiyyatli doracads daha asagi 6lim
riski goruldu.

BEV SEV Risk Ratio
subgroup  Events Total Events Total Weight M.H, Random, 95% CI

had 2014 5 1 6 117 159% 0.81[0.25, 257
1020 0 2 3 2T 27% 013[001,247) ¢
3 3 364 9 387 129% 0.34(0.09,123

7 19 500 20 282 490% 054029, 09%
120 0 206 22 486 29% 005000, 086 ¢
20 5 219 T 7 167% 071023, 220)
«Cn 1439 1496 100.0% 0.5110.31, 0.82]
s 32 87

neity. Taw*= 002, Ch*=531, =5 (P=038), F=5%

retall effect Z= 277 (P = 0.006) o.m

Balloon expanding valves
Versus
Self-expanding valves

All cause mortality favors BEV
RR=0.51 ;95% C1[0.31, 0.82]; P=0.006::;1"=6%



Kardiovaskulyar olum

30 giin arzinda kardiovaskulyar olum riski
SEV ila muigayisada BEV olunanlarda daha
asagidir.

A BEV VS SEV - CARDIOVASCULAR MORTALITY

BEV SEV Risk Ratio Risk Ratio
Study or Subgroup _ Events Tolal Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abdel Yahab 2014 5 11 5 117 181% 0.97 [0.29, 3.25)
Kooistra 2020 0 29 3 27 31% 0.13[0.01,247) ¢
Lanz 2019 3 364 8 367 153% 0.38(0.10, 1.41)
Linke 2017 17 500 18 282 636% 0.5310.28,1.02) ——
Total (95% CI) 1014 793 100.0% 0.54 [0.32, 0.90] e
Total events 25 34
Heterogeneity, Tau®*= 0,00, Chi*= 2.07, df= 3 (P = 0.56), P= 0% 0 3 052 035 ‘ é i
Testfor overall effect Z=2.35 (P = 0.02) ¢ ’ Favou}s BEV Favours SEV
BEV VS SEV -STROKE
BEV SEV Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C|
Abdel Wahab 2014 7 11 3 117 209% 2.26(0.60, 8.52) e
Kooistra 2020 0 29 3 27 T0% 0.13[0.01,247) ¢
Lanz 2019 11 364 7 367 283% 158062, 4.04) .
Linke 2017 15 500 10 282 315% 0.85(0.39, 1.86) ——
Thiele 2020 10 214 1T 210 122% 981 [1.27,75.98) et
Total (95% CI) 1228 1003 100.0% 1.47 [0.63, 3.43] ’
Total events 43 24
Heterogensity: Tau*= 0.43, Ch*= 814, df= 4 (P = 0.09), F=51% 0 .55 032 3‘ 250
Test for overall effect Z=089 (P=0.37) . Févours BEV Favours SEV
BEV VS SEV -EARLY SAFETY
BEV SEV Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abdel YWahab 2014 22 11 27 17 302% 0.7910.48,1.30) -
Kooistra 2020 1] 29 8 27 26% 0.05(0.00,091] ¢
Lanz 2019 42 364 55 367 358% 0.771053,1.12) —
Thiele 2020 335 219 26 219 315% 1.35]|0.84, 2.16) SR
Total (95% CI) 733 730 100.0% 0.86 [0.54, 1.37) -
Tolal events 99 116
Heterogeneity; Tau®= 0.12; Chi*= 7.68, df= 3 (P = 0.05), F=61% 0 1 0=2 035 5 é m

Testfor overall effect Z=0.62 (P=0.53)

Favours BEV Favours SEV




Myval vo Evolute

valve stenosis u TAVR from March 2019 to

244 patients affected by severe symptomatic aortic
March 2021 at /s Clinico Sant'Ambrogio

78 patients excluded:

» - 66 pts excluded because
implanted with another SE
THV (Acurate NEO/NEO 2)

- 10 pts excluded because
procedure '

- 2 pts excluded because
undergoing TAVR for AR

166 enrolied

58 patients received TAVR with the balloon-expandable 108 patients received TAVR with the seif-expanding Evolut R
Myval THV (Meril Life Sciences Pvt. Ltd., Vapi, India ) l THV (ER-, Medtronic) l

Myval THV
E"'""WE"”"M" Evolut R - ER - THV
20 mm, 21.5 mm, 23 Self-Expanding THV
mm, 24.5 mm, 26 23 mm, 26 mm, 29 mm,
mm, 27.5 mm, 29 34 mm




Naticalar

* Peri va postprosedural keciricilik pozulmalar1 BE Myval gqrupunda
SE THV grupu ile muigayiseda daha az rast galindi. (BE Myval
27.6% vo SE ER 44.4%)

 BE Myval qrupunda daimi pacemaker implantasiyasi (PPI) nisbati
ds homcinin az olmusdur. (BE Myval 11% vs. SE ER 24.2)

* Eynils, 30. giinda orta darace va ¢ox paravalvular gacaq olan
xastalorin tezliyi do BE Myval THV qrupunda daha az
rastlanmisdir. (BE Myval 3.45% vs. SE ER 14.8%)

e ki qrupda orta transvalvular qradiyenti giymatlondirarken hec
bir shamiyyotli farq misahids edilmamisdir (SE ER: 9.3 + 4.9
mmHg vo BE Myval: 8 + 2.7 mmHg)



n/total (%)

Paravalvular qacaq (PVL) tezliyi

B
30-day follow-up 6-month follow-up

P =0.01 p<0.01

. W >moderate PVL Ly No PVL
0 Mild PVL 0 Mild PVL

100 -

8 =2moderate PVL
50+

nitotal (%)
3

5% 79% 46% 74%

1 I I 1
Evolut R Myval Evolut R Myval



* 6 ayliq exokardiografik THV performansina galinco, iki qrup
arasinda orta aorta qradiyenti (SE ER: 10 + 5 mmHg vo BE Myval:
9,2 + 3 mmHg) baximindan hec bir forq geyds alinmayib .



6-month follow-up

p=0.02
30 014 275% p= 004
p
< 20- p= 0 18 19.8%
l,; 15%
g - 12.3% p 0.9 1%
= 6.9% 6.9%
5%
3% 3%
0 | 1
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Myval THV | Real-World Clinical Feedback

o Myval THV is consistently associated with acceptable clinical
performance characterized by —

v clinically non-significant PVL,

v low rates of new PP,

v low rates of vascular complications &
v low rates of MACCRE

o Longest follow-up of MyVal-1 FiM Pt. is >8 years with sustained
gradients and zero AE. Pt. doing well.”

Myval 32 mm in Tricuspid Aortic

Myval 23 mm Tricuspid Aortic, Myval 27.5 mm in Tricuspid VIV Myval 32 mm in Pulmonic - Direct *
Myval 32 mm in MAC

Myval 23 mm in Aortic VIV

*Myval-1 FiM 29-June-2017

* * Bicuspid aortic valve anatomy accounts for 36% of Myval THV implanted in India
* # Extra large aortic annulus > 760mm accounts for 10% of Myval THV globally



Major Late-Breaking Trial of EuroPCR 2024
Published in THE LANCET

Non-inferiority of Myval THV series (p<0.0001) was achieved
for primary composite endpoints with an absolute risk
difference of -2.3% when compared to the contemporary
THV series.

The primary composite endpoints at 30 days.

D

Myval THV series Sapien THV series + Evolut THV series




EOA of Myval vs Sapien vs Evolut (THV Series) (/LANDMARK

Randomised Controlled Trial

. Myval THV series Sapien THV series Evolut THV series
3.30

P=0.02

3.00 1 (ANOVA)

1

P=0.01
275 1+ (ANOVA)

2.42

L]

2.90 1

2,22 QV o
225 1 % L |
L

2.00 -

1

Mean EOA mm2

—

~

o
L]

1.50 T

1.38

L

1.25 1

1.00 ; t t t t } t } t i
20 mm 21.5 mm 23 mm 24.5 mm 26 mm 27.5 mm 29 mm 30.5 mm 34 mm
Sizes
- The EOA of conventional sizes 23, 26, 29 mm of Myval THV series are significantly better than Sapien series with a p-value of 0.01.

The EOA of intermediate size 21.5, 24.5, 27.5 mm of Myval THV series are equivalent or better as compared to conventional size (23, 26, 29 mm) of Sapien series respectively

No significant difference was seen in post-procedural EOA of Myval THV series compared to Evolut THV series (26 and 29 mm)



LANDMARK trial

* TAVI ile mualica olunan simptomatik agir aorta stenozu olan
saxslar arasinda randomiza edilmis LANDMARK calismasinin 30
glinlik asas tapintilari bunlardir: Ilk 30 guin arzinde Myval THV-nin
tohlukasizlik ve effektivlik caehatdan garsi grupdaki iki muasir THV-
dan asagl olmadigi subut edilmisdir (25% -8 garsi 27%).



Natica

BEV TAVI gapaglarinin biitiin sabablardan va kardiovaskular
mortalitoni SEV ilo miigayisada daha da azaltdigi goriilsa da bu
sahadoa daha genis calismalara gorak vardir.
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