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History of TAVI In Severe AS
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ACG/AHA CLINICAL PRACTICE GUIDELINE

Th e g u | d el | ne fO I Severe AS 2020 ACC/AHA Guideline for the Management

of Patients With Valvular Heart Disease
A Report of the American College of Cardiology/American Heart

3.2.4.2. Choice of SAVR Versus TAVI for Patients for Association Joint Committee on Clinical Practice Guidelines
Whom a Bioprosthetic AVR Is Appropriate
Recommendations for Choice of SAVR Versus TAVI for Patients for Favors SAVR Favors TAVI
Whom a B|gprostheﬂc AVR Is Appropriate Age/life expectancy* Younger age/longer life expectancy Older ageffewer expected remaining
. . years of life
Referenced studies that support the recommendations are — .
T AT Valve anatomy BAV Calcific AS of a trileaflet valve
Subaortic {(LV outflow tract) calcification
Rheumatic valve disease
] ] ] small or large aortic annulust
1. qu symptomatic and ag‘?rm Ptﬂr:natlc patients Prosthetic valve preference Mechanical or surgical bioprosthetic Bioprosthetic valve preferred
with severe AS and any indication for AVR who valve preferred Favorable ratio of life expectancy to
are <65 years of age or have a life expectancy Concern for patient-prosthesis valve durability
=20 years, SAVR is recommended." mismatch (annular enlargement might TAVI provides larger valve area than
be considered) same size SAVR
2. For symptomatic patients with severe AS Concurrent cardiac conditions Aortic dilation® Severe calcification of the ascending
who are 65 to 80 years of age and have no Severe primary MR aorta (“porcelain” aorta)
anatomic contraindication to transfemoral Severe CAD requiring bypass grafting
TAVI, either SAVR or transfemoral TAVI is Septal hypertrophy requiring myectormny
recommended after shared decision-making AF
about the balance between expected patient Noncardiac conditions Severe lung, liver, or renal disease
|gngeyity and valve durahi“ty"'-"fﬂ Mobility issues (high procedural risk
with sternctomy)
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 Frailty Not frail or few frailty measures Frailty likely to improve after TAVI
anatomic contraindication to transfemoral
TAVI transfemoral TAVI is recommended in Estimated procedural or surgical SAVR risk low TAVI risk low to medium
' risk of SAVR or TAVI b . L
preference to SAVR.14-10 TAVI risk high SAVR risk high to prohibitive




PARTNERS3 Trial - 2 YEAR FU Teacacathler hcrilc Valvs Reilicaark B

in Patients at Low Surgical Risk

Martin B Leon, MDD Michae! L Mack, MD," Hebwxoa T, Halin, MIL™ Vinod W, Thossram, MIL" Ra) Makkar, MD,
Susboel K. Kodal, MD,* Maris C Adg, NS Muhesh V. MadBavan, MO, Katherine M. Chau, MD, M5,

Murk Rosso, MI, MS,” Samir R Kapadia, MD.* S, Chois Malusrie, MD," Dawd 1, Coben, MD, MSc, PR3pp Blanke, MDD,
L - Jomathon A Leipsic, MD, Mathew R, Willlame, MIL" mes M. MeCabe, MDD, Davad L. Brown, MD,
. l \ I a eC e n t u b I I C at I O n Yag abaliams, MDD Scott Goldman, MIDL™ Howaed C. Herrmamn, MD," Wisan Y. Szeto, MDD,
Philippe Gessesemy, MD,7 Ashish Pershad, MD, MS. ¢ Mickae] Lu, IwD,” dohe G, Webh, MD,' Cragg K. Smath, MD,

Mailippe Mbaret, DVM, I for the PARTNER § bavesgators

(07 farrner s PARTNER 3 Study Design Anatomic

Aortic annulus diameter < 16 mm or > 28 mm (3D imaging)

- : = Bicuspid valve (CT imaging)
Symptomatic Severe Aortic Stenosis Severe AR (> 3+) or MR (> 3+)

Low Risk/TF ASSESSMENT by Heart Team Severe LV dysfunction (LVEF < 30%)
{818 <4%) Severe calcification of aortic valvular complex (esp. LVOT)
Vascular anatomy not suitable for safe femoral access
1:1 Randomization Complex CAD: ULM, Syntax score > 32, or not amenable for PCI
l_ A et _l Low coronary takeoff (high risk for obstruction)

SAPIEN 3 THV Surgical Bloprosthetic Valve « Acute Ml within 1 month

Follow-up: 30 days, 6 mos, and annually through 10 years * Stroke or TIA within 90 days
PRIMARY ENDPOINT: * Renal msufﬁqency (eQFR < 30 ml/mln) and/or renal replacement Rx
Composite of all-cause mortality, stroke, or CV re-hospitalization - Hemodynamlc or resplratory mstablllty
* Frailty (objective assessment; > 2/4+ metrics)

Key exclusion criteria

MB Leon et al. J Am Coll Cardiol. 2021, 77 (9) 1149-1161



Outcomes 2 Years After "
Transcatheter Aortic Valve Replacement
in Patients at Low Surgical Risk

PARTNERS3 Trial - 2 YEAR FU

g 204 2201 e o ot s e o R
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= / st £ 1-yoar HR [95% CI] = 2-year HR [35% Cl] =
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g [ 9% 0.63 (0.45.0.88) 2 p=0.02 p=0.
4 o = 0.007
m- ,/ 1-year HR [95% 1) = P & 311% e — 3 8%
S f 0.52 [0.35-0.76] = % e 3,0%
3 J p<0.001 o ’ e p—
(=] 0 T T T T a 0 T T L T
0 6 12 18 24 0 6 12 18 24
Months from Procedure Months from Procedure
Number at risk: Number at risk:
— Surgery 454 379 N 357 345 — Surgery 454 431 424 410 400
- TAVR 496 462 453 444 431 - TAVR 496 493 490 483 472
100 4
TABLE 2 Key Secondary Endpoints 80
KM Rate at 1 Year KM Rate at 2 Years -
£ 604
TAVR SAVR TAVR SAVR 2
(n = 4986) (n = 454) p Value (n = 496) (n = 454) p Value ;
s 40 4
MI 6 (1.2) 10 (2.2) 0.23 9 (1.8) 12 (2.7) 0.36 &
MNew-onset atrial fibrillation 30 (7.2) 150 (40.9) <0.001 33(7.9) 153 (41.8) <0.001 20 -
New PPM (excluding baseline) 38 (/.9) 25 (5.8) 0.18 44 (9.1) 30 (/.0) 0.21
New PPM (including baseline) 38 (7.7) 25 (5.6) 0.8 44 (8.9) 30 (6.8) 0.20 0 o — —_—
AY urgery TAV A Qr f urgery
New LBBB (excluding baseline) 98 (20.4) 35 (8.0) =<0.001 100 (20.8) 42 (9.7) <0.001 Ne487 | N=42 N=470 | N« ,m: N=431 | N=354
New LBBB (including baseline) 98 (19.8) 35(7.7) =0.001 100 (20.2) 42 (9.4) =0.001 9 L 0 L o 0
Coronary obstruction 1(0.2) 3(0.7) 0.28 1(0.2) 3(0.7) 0.28 “( - 31 ‘,Or -
AV re-intervention 3(0.8) 2 (0.5) 0.76 4(0.8) 4(0.9) 0.85 17 o 51 03 6.0 03
Endocarditis 1(0.2) 2 (0.5) 0.49 1(0.2) 4 (0.9) 0.13 251 29 243 1.8 20.0 20
Valve thrombosis* 5 (1j0) 1(0.2) 0.13 13 (2.6) 3(0.7) 0.02 L. L e L. as 2
30 Days
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PARTNERS3 Trial - 2 YEAR FU
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Points to Iimprove

 Rhythm abnormality

« New onset LBBB and PM implantation

 Valve thrombosis

* Need of Adequate antithrombotic strategy

« Paravalvular leakage



POINTS TO IMPROVE
: RHYTHM ABNORMALITY




Points to improve: PM implantation

Predictors of Permanent Pacemaker Development of a Risk Score to Predict )
Implantation After Transcatheter Aortic New Pacemaker Implantation After
Valve Replacement With the SAPIEN 3 Transcatheter Aortic Valve Replacement
Victor Maurl, MD,* Andreas Relmann, Daniel Stern, MD,* Maximilian Schemer, MD," Elmar Kuhn, MD," Sarcosh Riand, MD,* Norihiko Kamioka, MD," George B. Black, MD," Marvin Louis Roy Lu, MD," John C, Lisko, MD,"
Volker Rudolph, MD,” Stephan Rosenkranz, MD,” Kaveh Eghbalzadeh, MD," Kai Friedrichs, MD," Birju Rao, MD," Andenet Mengistu, BS.” Patrick T, Gleasoa, MD," James P. Stewart, BS," Hope Caughron, MD,
Tharsten Wahlers, MD," Swphan Baldus, MID,* Navid Madershahian, MD," Tanja K. Redolph, MD* Andy Dong, BS,” Hima Patel, BS,” Kendra 1, Grubb, MD, Adam B, Greenbaum, MD," Chandan M. Devireddy, MD,
Rabert A, Guyton, MD," Bradley Leshnower, MD,” Faisal M. Merchant, MD," Mikhael £1-Chami, MD,
Stacy B, Westerman, MD," Michael §. Lioyd, MD," Vasilis C, Babaliaros, MD," Michael H. Hosking, MDY
TABLE & Univariate and Multivariate Regression Analysis to Identify Predictors of
Permanent Pacemaker Implantation
) CENTRAL ILLUSTRATION The Emory Risk Score to Predict the Need for Pacemaker Implantation After
Univariate Analysis Multivariate Analysis Transcatheter Aortic Valve Replacement
OR 95% CI p Value OR 95% C p Value
Age (yrs) 11 099113 0.094 Elements of the Emory Risk Score Rate of PMI Stratified by Risk Score
Female 19 089398  0.096 Characteristic Points 50 1
LVEF 1.0 0.98-1.04 0618 45 4
Logestic EuroSCORE | 1.0 0.56-1.03 0.619 ’\. History of 1 40 -
Atrial fibrillation 0.8 0.40-1.92 0.749 b Syncope
AVB grade | 0.8 018-374 0.787 § 35
LBBB 18 0221442 0588 Vi S 304
: ]
RBEB 83 21-32.98 0.003 169 3.0-955 0.001 Right Bundle 2 25 4
Incomplete RBBB 20 0.38-10.26 0.417 Branch Block g 20
NCC calcification ~790.8 mm® 30 0.97-8.29  0.056 g I
RCC calcification 2038 mm* 0.6 0.29-1.30 0.200 B s 15 4
LCC calcification >131.4 mm’® 22 0.93-5.02 0.075 / \ QRS Duration 1 10 4
LVOTyc calcification >3.2mm° 29 1.20-7.01 0018 08 0229 0.736 — NS 2140 ms 5
LVOTje calcification 4.8 mm® 4.0 183858 <0001 47 16141  0.005 e
LVOT ¢ calcification >13.7 mm® 4.4 202-970 <0.001 37 13-1086 0.016 X | 0 "? 1 2 3 44
e N Valve
Pre-dilation 1.9 0.90-4.2 0.094 A s
Post-dilation 27 066-1096 0169 h i Ovenizing - s
° o ' ! 216% W PMI — Average Rate
Out-of-range oversizing 04 0.09170 0.210 3 !
Oversizing >20% 06 0J7-210 0424 Kiani, 5. et al. J Am Coll Cardiol Intv. 2019:12021):2133-42.
Implantation depth >25.5% 9.7 4322190 <0.001 157 57-435 <0.001
ventricular part of the
stent frame (Left) Elements included in the risk score and ponts assigned for each when positive, (Right) The rate of pacemaker implantation (PME) at each level of the Emory risk
score. The solid line denotes the average rate of PMI across the entire cobort (8.2%). Because there was only 1 patient with a risk score 4 (this patient was in the P
group), these scores were combined into the “4.+~ categary. On Toway analyss of variance between groups, p < 0.001. TAVR ~ transcatheter aortic valve replacesment
QO ~ confidence interval; OR ~ odds ratio; other abbreviations as n Table 1.




POINTS TO IMPROVE
: VALVULAR THROMBOSIS
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Indication for OAC

Therapeutic strategy

Single antiplatelet therapy

Antiplatelet vS.
Dual antiplatelet therapy

Anticoagulation * Antiplatelet
Anticoagulation vs.
Dual antiplatelet therapy

Anticoagulation alone
Anticoagulation vs.

alone Anticoagulation + Antiplatelet

Anticoagulant Anticoagulation (NOAC) £ Antiplatelet

VS.
agent

Anticoagulation (VKA) £ Antiplatelet

Randomized controlled trials

POPular-TAVI (NCT02247128) —
DAPT vs. SAPT (clopidogrel)
CLOE (Funding under review)

DAPT vs. SAPT (clopidogrel)

GALILEO (NCT02556203)

y N
T— Rivaroxaban+ASA vs. DAPT — @ -
ATLANTIS (NCT02664649) —
— Apixaban vs. standard of care
— ADAPT-TAVR (NCT03284827) —
Edoxaban vs. DAPT
AUREA (NCT01642134) —
S— DAPT vs. VKA
— POPular-TAVI (NCT02247128) —
VKA vs. VKA+clopidogrel
N (T )
Apixaban vs. standard of care
— AVATAR (NCT02735902)

——

VKA vs. VKA+ASA

CLOE (Funding under review)
DAPT vs. SAPT (clopidogrel)

— ENVISAGE TAVI AF(NCT02735902) —
EdoxabantAntiplatelet vs. VKA tAntiplatelet

Completion date

2020

2019

(results)

2020

2020

2019

2020

2020

2020

2020




Points to improve: Antithrombotic medication

Document Year Recommendations Duration
ESC/EACTS 2017 No OAC DAPT should be considered, followed by SAPT  lla 3-6 months DAPT, then SAPT lifelong
guidelines
SAPT may be considered after TAVR in the b No specific recommendation
case of high bleeding risk “ ORIGINAL ARTICLE ]
OAC Oral anticoagulation is recommended Lifelong
ACC/AHA guidelines 2017 No OAC Clopidogrel 75 mg daily may be reasonable in b 6 month DAPT, then aspirin lifelong Anticoagul ation with or without ClOpldOgI’Cl

addition to aspirin 75-100 mg daily
Anticoagulation with VKA (INR 2.5) may be llb
reasonable in patients at low risk of bleeding

" after Transcatheter Aortic-Valve Implantation
t least 3 months

OAC No specific recommendations No specific recommendations '
Normal Leaflet “ Subclinical Leaflet Thrombosis Clinical Leaflet & Ot o ot o e St o 8 et .
Morphology HALT/HAM Thrombosis m
i
i
3
¥
;
3 —— = -

4 * 1" 150 1 1 518 60

Days since TAVY Procedure




ISSUE OF PARAVALVULAR LEAKAGE

With a case presentation




ne NEW ENGLAND

Paravalvular leakage

Foe-Year Outcomes of Transcamheter or Surgicil Aartse-Yahe
Replacement

 PVL is associated with increased mortality. Directly or indirectly? Still unknown.

« Factors associated with PVL
« Anatomical, clinical risk factors
« AV, aortic annulus calcification, anatomy of the aortic annulus, LVOT-ascending aorta angle
« Valvular, Procedural factors
« Generation of valve, size of valves, depth of implantation, pre/post balloon angioplasty, etc.

i6c C Paravalvular Aortic Regurgitation D Death from Any Cause, According to Severity of Paravalvular Aortic Regurgitation
100- Hazard ratio for none or trace vs. mild, 0.80 (95% CI, 0.63-1.02)
. 70 !.-i—& 191 350 Missing or Hazard ratio for none or trace vs. moderate or severe
¥ Hazard ratio, 1.09 {95% CI, 0.95-1.25) , i 04 V0294 63 | gg couldnotbe 100 041(95%C1, 0.26-065)
o 604 P=021 80+ 204 A 762 | 0.4 ; evaluated Hazard ratio for mild vs. moderate or severe, 0.52 (95% CI, 0.32-0.84)
'§ 23 02 ™ Moderate
A  50- 4 ® &0 02 41T s or savere 75
» TAVR ~—" 43 4 2 7o Mild 3 ; 64.3
3 40 //’/ 3 40 78.2 None g ol
[+ - s 66.5 677 PRI € 0 Moderiate or severe ¢ 437
3 304 Surgery o o 55.7 R Loy g il .
= " i 425 = z
: 20 ’//’/ o o 2 =4 g Mild )
= = 254 o
i //J/'l 0-- : -
5 10- - - TAVR  Surgery TAVR  Surgery TAVR Surgery ; r None or trace
30 Days 2Yr SYr O gl T 1 T T 1
0 i i L = - 0 12 24 16 48 60
0 12 24 36 48 60 No. of Patients with Echo Findings and Patients Alive Months since Procedure
. TAVR
Months since Procedure Echo findings 872 &9 310 No. at Risk
No. at Risk Alive 945 300 475 Moderate or severe 33 25 20 16 11 5
v . a X Surgery Mild 196 178 170 143 120 6
TAVE ey Gk {83 657 sk 74 Echo findings 757 516 2m2 Noneortrace 643 592 557 495 427 225
Surgery 1021 771 704 625 547 440 Alrve 896 727 459




Foe-Year Outcomes of Transcatheter or Surgicil Aartse-Yahe

llu A Replacement
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Case

« 72/F

#. Severe AS
#. h/o cerebral aneurysm rupture ('98) [*"Sequelae: Rt side weakness]

#. h/o ESWL for Renal stone
#. TAVI with Sapien3 (+1.5cc, 11.7% oversizing)




Case

 How can we assess PVL

Angiography

Echocardiography

Hemodynamic index

80—

Reproducible
Peri-procedural assessment

Most accurate

Reproducible

AHAHGB A
Quantitative

Investigator independent

Highly subjective
lodine contrast use

Investigator dependent
Sedation is necessary for TEE

False positive and false
negative




Case

 How can we assess PVL

« AR index: A simple, reproducible, and point-of-care assessment of

periAR during TAVI

« Patients (N=146) who underwent TAVI with CoreValve Prosthesis

 Primary End point: 1 year all-cause mortality

A

-

110 4=

p<0.001 p=0 006

8
o

W

AR Index
-

0

Mocerats

Severw

Periprosthetic aortic regurgitation

AR Index According to Degree of PeriAR

ging to the degree of penAR as assessed by echocardiogrs

A
0.8
_ 79.8%
[
2
z
5 0.6
®
®
S
s
3 0.4
5 36.4%
[5) moderate/severe perlAR
0.2
p (log rank-test) < 0.001
HR (95% CI) = 3.89 (2.02-7.49)
0.0
T T T T
o 120 240 360
Follow-up (days)
No. at risk
none/mild 124 120 7 49
moderate/severe 22 17 9 7
Total 146 137 86 56
B .
0.8 83.3%
®
2z
2
5 0.6
@
S 54.0%
= AR index <25
=
3 0.4
E
3
Qo
0.2
p (log rank-test) < 0.001
HR (95% Cl) = 2.97 (1.57-5.63)
0.0+
T T T T
o 120 240 360
Follow-up (days)
No. at risk
AR index 225 96 92 62 35
AR index <25 50 45 24 21
Total 146 137 86 56

Freedom From All-Cause Mortality

KaplanMeier estimates of cumulative sunvival according to the degree of periAR as
assessed by echocardiography (A) and according to the AR index (B). Ci = confidence
interval; HR = hazard ratio; other abbreviations as in Figure 1.

Sinning, J.M., et al., J Am Coll Cardiol, 2012



Case

« How can we assess PVL: Proposal of a new AR index
« During the cardiac cycle, AR occurs after the dicrotic notch (RED arrow)
* The relative pressure drop, compensated by the aortic pressure gradient may be associated

with AR
i AoDBP—-LVEDP . AoSBP—-LVEDP
AR index= x 100 New AR index= ———
AoSBP Dicrotic—AoDBP
mmHg mmHg
160 =~ 160 =y~ T

120 =~ A‘ 120 ==~

Kang J, Kim HS et al. JACC Cardiovasc Interv. 2020



Case

« How can we assess PVL: Proposal of a new AR index

« Analysis of 287 patients who underwent TAVI and SNUH, with a accurate hemodynamic
record, with 1-year follow-up EchoCG..

v Cut of value of 3.3 for the “new AR index”
AoSBP—-LVEDP

New AR index= ———
Dicrotic—AoDBP

100
= New AR index < 3.3

Sensitivity 81.2% Specificity 75.3%

60
40 PPV 31.7% NPV 96.6%
2 . = AR index <25
|J Sensitivity 62.5% Specificity 52.0%

New AR index < 3.3 AR index <25
. PPV 15.5% NPV 90.7%
uNo PVL &Mild PVL & Moderate PVL

80

o

o

Kang J, Kim HS et al. JACC Cardiovasc Interv. 2020



Case

#. TAVI with Sapien3 (+1.5cc, 11.7% oversizing)
- Post TAVI Ao/LV pressure double tracing

- SBP 150 mmHg, DBP 48mmHg

- Dicrotic notch 73mmHg, LVEDP 22mmHg

-AR index 17.3, new AR index: 5.1
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Take home message and Summary

#. TAVI Is expanding its indication for Severe AS treatment
Treating more low risk patients requires more clinical excellency.

#. Compared to the traditional treatment, there are still points to improve.
Rhythm abnormality
Optimal Antithrombotic agent
Paravalvular leakage

#. The ‘New AR index’ may be a simple, reproducible and quantitative index to
predict PVL during TAVI.



Thank you for your attention




