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Decision making SAVR vs TAVI

Age

Surgical risk
Frailty

Valve morphology

Femoral access

Concomitant valve
disease

Coronary artery
disease

Other factors

65

Low

Low

Unfavourable

Unfavourable

* Severe AR
« Severe primary MR
. Severe TR

* 3-vessel disease and SYNTAX>22
* LM disease and SYNTAX>32

* Aortic disease requiring surgery

* Septal hypertrophy requiring surgery
* Active endocarditis

* 3-vessel disease and SYNTAX<22
* LM disease and SYNTAX<32

%

75 85
Intermediate High - Prohibitive
Moderate Severe
Intermediate Favourable

Intermediate Favourable

* Severe secondary MR
» Moderate/severe MS
. Moderate AR/MR/TR

Mild AR/MR/MS/TR

* 1 or 2-vessel disease
* LM disease and SYNTAX=<22

« Porcelain aorta

* Previous cardiac surgery
* Previous chest irradiation
* Chest malformation

* Multiple comorbidities

Windecker et al, 2022, https://doi.org/10.1093/eurheartj/ehac105



Bioprosthetic Valve Dysfunction

}

Structural
Valve

Nonstructural
Valve

Deterioration Deterioration
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a2 YAy )

Intrinsic permanent intrinsic to the prosthetic
changes of the prosthetic valve itself (i.e., intra- or
valve (i.e., calcification, para-prosthetic
leaflet fibrosis, tear or regurgitation, prosthesis
flail) leading to malposition, patient-
degeneration and/or prosthesis mismatch, late aneurysms, fistulae,
haemodynamic embolization) leading to vegetations, cusp rupture
dysfunction degeneration and/or

or perforation
) k dysfunction / \ /

Infection involving any
structure of the prosthetic
valve, leading to
perivalvular abscess,
dehiscence, pseudo-

Thrombus development
on any structure of the
prosthetic valve, leading
to dysfunction with or
without thrombo-
embolism

Capodanno D. et al. Eur J Cardiothorac Surg. 2017;52(3):408-417.
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Low risk patients

Younger patiens

ATCSA2023
Ho Chi Minh city, Vietnam



Low risk and young patient

Low risk patient
* Male 83 years

« 180 cm, 75 kg

* Hypertension

* SR

 AS (tricuspid valve)

* No other co-morbidities

Young patient
* Female, 60 years

* 165 cm, 80 kg

* Previous CABG
 Peripheral vessel disease
* Renal failure



Expected survival in Norway
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12-15 years in difference in expected survival
A 60 year old live longer than the valve




Review of the
Partner trials
-High risk
-Intermediate risk
-Low risk

Markham et Sharma, Intervent
Cardiol Clin 9 (2020)461-467
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PARTNER, 1057 high risk patients Cohort A)
patient with high surgical risk or B) not a
candidate for surgery. Randomized to TAVR or
current surgical or medical management

or SAVR

PARTNER 2A, 2032 intermediate risk patients randomized to TAVR

available
1011 TAVR 1021 SAVR
Cohort A) 699 Cohort B) 358 l PARTN!R >
patients with high patients not a s "
surgical risk candidate for surgery PARTNER 28, 560 1074 patients. Safety

patients. Randomised
to TAVR with Sapien
l l vs Speint XT

Randomised TAVR or Randomised TAVR or

l '

\

study. Consecutive
patients TAVR with
S3

PARTNER 3, 1328 low risk patients randomised to
TAVR or SAVR

496 TAVR 454 SAVR

|

LAR “gx\i’ge"m 0 2;’;;7'::;‘:’; S:ﬁfg:%j}ii? TAVF:O";:;}';E"” S3superiorto XT  TAVR superior to SAVR outcomes at 12 months
STS Score v2.61 STS Score v2.73 STS Score v2.81 STS Score v2.9
VARC-1 VARC-2
Sapien Sapien XT Sapien 3
Cohort A Cohort B PARTNER 2B PARTNER 2 S3i
PARTNER PARTNER 2A PARTNER 3
2o|o7 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Fig. 1. PARTNER trial design, valve type, patient characteristics, and scoring systems.



High risk trials

* These are no longer an issue, these have been done

* The old and high risk patients become TAVI, even though an old
patient can be low risk

* The question for high risk patients are now, who should not have TAVI

* For low risk patients it is should all have TAVI?

\ O~ )
ATCSA2023
Ho Chi Minh cit
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Do we already have long-term durability data on TAVI?
No, but we shold expect some comprehensive data

Alain _ _ First
Cribier's First CE First compr. large scale

First FDA LT data LT data

first TAVI mark
procedure approval approval expected  expected



Intermediate risk: PARTNER 2

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 FEBRUARY 27, 2020 VOL. 382 NO.9

Five-Year Outcomes of Transcatheter or Surgical Aortic-Valve
Replacement

R.R. Makkar, V.H. Thourani, M.J. Mack, S.K. Kodali, S. Kapadia, J.G. Webb, S.-H. Yoon, A. Trento, L.G. Svensson,
H.C. Herrmann, W.Y. Szeto, D.C. Miller, L. Satler, D.J. Cohen, T.M. Dewey, V. Babaliaros, M.R. Williams,
D.J. Kereiakes, A. Zajarias, K.L. Greason, B.K. Whisenant, R.W. Hodson, D.L. Brown, W.F. Fearon, M.J. Russo,
P. Pibarot, R.T. Hahn, W.A. Jaber, E. Rogers, K. Xu, J. Wheeler, M.C. Alu, C.R. Smith, and M.B. Leon,
for the PARTNER 2 Investigators*




80— D Death from Any Cause, According to Severity of Paravalvular Aortic Regurgitation
Hazard ratio for none or trace vs. mild, 0.80 (95% Cl, 0.63-1.02) A NYHAClass il or IV
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Figure 1. Time-to-Event Curves for Death from Any Cause or Disabling
Stroke to 5 Years.
Shown is the incidence of death from any cause or disabling stroke among
patients assigned to transcatheter aortic-valve replacement (TAVR) and C Paravalvular Aortic Regurgitation
those assigned to surgical aortic-valve replacement. Values for incidence
were calculated with the use of Kaplan—Meier methods and were compared 100 9.4 191 Missing or
with the use of the log-rank test. The number of patients at risk at 60 months 34 . :0.4 2508 707 363 406 could not be
includes patients with early visits ahead of the follow-up window. 80 2.2 0.4 . evaluated
25 0.2 M Moderate
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. 0 0 a i
PVL @ 2years : severe 8.5% vs 0.4% TAVI vs SAVR £ ™ Mild
.% 40 2 78.2 67.7 None
H 0, *0 1 .
mild 25.2% vs 3.5*% & 186 s 5T
204 -
i 0, 0,
Concomittant CABG/PCI 14.5% vs 3.9%,
0
0, 0,
Valve SAVR vs TAVI 23.6% vs 3.9% TR Sureen TAVR surgen TAVR g
ays r r
G ra d lent a I most eq ua | No. of Patients with Echo Findings and Patients Alive
H H H TAVR
Valve related rehospitalization x3 for TAVI Echo findings 872 609 310
Alive 945 800 475
Surgery
Echo findings 757 516 272
Alive 896 727 459

=

Ho Chi Hinh city, Vietnam



Increasing Number of TAVR Procedures in Younger Lower Risk Patients

* Trends in transcatheter and surgical aortic valve replacement (TAVR and SAVR) in the U.S. show yearly increases
in the overall number of TAVR procedures and significant growth in TAVR utilization among younger adults with
aortic stenosis.!2

Commercial TAVR procedures in the U.S. TAVR and SAVR procedures by age group in the U.S.
383598504 : sao
5 100% -

100000 8256 £ voo
80000 942(7)377-‘ 2 aow

60000 51271 8 % taanpora trands
g 60%
40000 38240 2 so%
63 0%4820 2 o
20000 58946 § oo
g 20%
i 10%
5 o

TAVR <65 SAVR <65 TAVR65-80 SAVR65-80 TAVR >80 SAVR >80
Years Years Years Years Years Years

2015 2016 2017 2018 2019 [ 2020 W 2021

2Sharma T, et al., J Am Coll Cardiol. 2023;80(2):2054-2056. Republished with
permission from Elsevier Inc.

TSTS/ACC TVT Registry database.



Studies for low risk

Surgical risk Asymptomatic
severe AS, moderate
Inoperable and high risk Intermed‘iate risk ‘ Low risk ‘ ?eSV\;erI;F':Eand . Age (years) [I STS score (%)
7 First TAVI in 83.1
human®’
12 PARTNER 1A?
PARTNER 1B!
CoreValve
<107 US High Risk®
=X (demonstrated
L superiority of
S s TAVI for the
g, first time)
2
S 64 PARTNER 23
c
]
2 SURTAVI*
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First TAVI in 2.9 A A
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4 PARTNER CoreValve PARTNER CoreValve PARTNER SURTAVI NOTION Evolut PARTNER
2010 2011 2014 2016 2017 2019 1B US Extreme 1A High 2A Low Risk
Year of publication Risk RISk
Fig. 1| Evolution of TAVI indications. Over time, the indications for transcatheter aortic valve implantation (TAVI) have Fig. 2 | Studies on TAVI versus SAVR in patients at different surgical risk and of similar age. As shown in the graph,
expanded toinclude patients at alower operative risk (that is, a lower Society of Thoracic Surgeons (STS) score) and with the decrease in the surgical risk of death, as assessed by the Society of Thoracic Surgeons (STS) risk score, in the successive
less frailty. Several ongoing studies are exploring the indications for TAVI in asymptomatic severe aortic stenosis (AS), . . . . . . . .
trials on transcatheter aortic valve implantation (TAVI) versus surgical aortic valve replacement (SAVR) is driven by fewer

moderate AS with heart failure (HF), and severe aortic regurgitation (AR). The graph shows the STS and frailty score and

the surgical risk classification of the patient cohort in each study plotted according to the year of study publication®®*’. comorbidities in the study cohort rather than by younger age.
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Transcatheter Aortic-Valve Replacement with a Ealloon-
Expandable Valve in Low-Risk Patients
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a Self-Expanding Valve in Low-Risk Patients
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Case Selection

3 = Deferred for more information
facluded from randomizaton (5+5201* 231-Disapproved®
o Anatomic exchusion criterta (n=308) 15 -~ Withdrawn before randomization

o Medical exciumon criterta (n=89) 4 - Did not met inclusion/exclusion
o (Other exclusion criteria (n=38) criteria

¢ Incomplete screening (n=8S) 1 - Died
1~ Lost to follow-up

Randomized
N=1468




Age —yr
Female sex — no. (%)
NYHA class — no. (%)

STS-PROM — %1

Diabetes mellitus — no. (%)

Serum creatinine >2 mg/dl — no. (%)

Dialysis — no. (%)

Hypertension — no, /total no. (%)

Peripheral anerial disease — no. ftotal no, (%)

Cerebrovascular disease — no. (%)

Chronic obstructive pulmonary disease — no. ftotal no. (%)

Cardiac risk factors
SYNTAX scoref
Previous coronary-artery bypass surgery — no. (%)
Previous percutaneolus Coronary intervention — no. (%)
Preexisting pacemaker or defibsillator — no. (%)
Previous myocardial infarction — no. (%)

Previous atrial fibeillation or atrial Sutter — no.ftotal no.
(%)

Aorticvalve gradient — mm Hg§
Aorticvalve area — cm?§
Left ventricudar ejection fraction — 56§

As-Treated Analysis

TAVR
{N=725)

741258
261 (36.0)

76 (10.5)
457 (64.4)
181 (25.0)

1(0)
1.9:0.7
228 (31.4)
1(04)

0
614/724 (84 8)
54/718 (7.5)
74 (10.2)
104/695 (15.0)

1.923.7
18 (2.9)
103 (14.2)
23(32)

43 (6.6)
111/722 (15.4)

47.0212.1
0.820.2
61.747.9

Surgery
(N=678)

73.625.9
229 (31.8)

€3 (9.3)
422 (62.2)
190 (28.0)

3[04)
1.9:0.7
207 (30.5)
1(0.2)
1(0.0)
$59/677 (82.6)
$6/678 (3.3)
30 (118)
117/649 (18.0)

21239
14 (2))
87 (128)
% (38)

33 (4.9)
98678 (14.5)

46.6212.2
0.820.2
61,9277

Intention-To-Treat Analysis

TAVR
(N=734)

740259
266 (36.2)

77 (10.5)
476 (64.9)
180 (24.5)

1(0.1)
1.9:0.7
228 (31.1)
3 (0.4)

0
622/733 (24.9)
55/727 (7.6)
74 (10.1)
106/703 (15.1)

1.943.7
18 (2.5)
102 (13.9)
25 (3.4)
49 (6.7)
113/731 (15.5)

47.21123
08102
61.727.9

Surgery
(N=734)

73.8:6.0
246 (31.5)

73(99)
456 (62.1)
202 (27.5)

3 (0.4)
1.9:0.7
224 (30.5)
1{0.1)
1{0.)
608/733 (82.9)
62/733 (8.5)
84 (11.4)
121/703 (17.2)

21238

17 (2.3)

93 (12.7)

2838)

39 (5.3)
109/734 (14.9)

4672122
08202
61.927.7
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TAVR (N=496) Surgery (N=454)
Age Group
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Low risk trials at TCT 2023
PARTNER 3 and Low risk Evolut

Transcatheter Aortic-Valve Replacement in
Low-Risk Patients at Five Years

Michael J. Mack, M.D., Martin B. Leon, M.D., Vinod H. Thourani, M.D.,
Philippe Pibarot, D.V.M., Ph.D., Rebecca T. Hahn, M.D.,

Philippe Genereux, M.D., Susheel K. Kodali, M.D., Samir R. Kapadia, M.D.,
David J. Cohen, M.D., Stuart J. Pocock, Ph.D., Michael Lu, Ph.D.,
Roseann White, Ph.D., Molly Szerlip, M.D., Julien Ternacle, M.D.,

S. Chris Malaisrie, M.D., Howard C. Herrmann, M.D., Wilson Y. Szeto, M.D.,
Mark J. Russo, M.D., Vasilis Babaliaros, M.D., Craig R. Smith, M.D.,
Philipp Blanke, M.D., John G. Webb, M.D., and Raj Makkar, M.D.,
for the PARTNER 3 Investigators*

Letters

RESEARCH LETTER
4-Year Outcomes of
Patients With Aortic
Stenosis in the Evolut
Low Risk Trial

A recent Yyear analyss of the Medtronic Evolut
Transcathete:

1 Aortic Valve Replicement in Low R¥
Patients trial (NCT02701283) demonstrated sust

valve performance and durable benefits cor
allcause mortality or disabling stroke b’b’
expanding transcatheter compared

sric e rpacement Tak v KO
surgical-risk patients with seve

Close follow-up of the low-+' e
ranted given the Emited ir (%) sterm
data currently avaibb’ aent de-
cisions in these patie '\\6 cemain good
surgical candidat Q we teport the
4-year outcam 0 aized Evalut Low
Risk trial.

Comp’ Q £volut Low Risk study
desig ity have been described.”
B> serwent sortic valve replace-

anding supra-annular CareValve/

«dtronic) or a surgical bioprosthesis

416 to May 2019 and are being folowed

4 The primary endpoint of the Evolut Low

4l is the composite of all-cause martality or

ding stroke through 2 years,” with annual
porting of this cutcome prespecified in the study
protocal. Additional endpaints in this 4-year analysis

What is the ciinical question being addressed?
What are the 4-year outcomes of patients ran-
domized to TAVR vs SAVR in the Evolut Low
Risk Trial?

What is the main finding?

There was 3 26% reduction (P = 0.05) in all-cause
martality or disabling stroke with TAVR vs SAVR,
3nd the difference expanded over time.

Ve mono. WL aem
5w 07121001

include mfety events and + as
determined by echocardior omes
were reported s Kaphi- snumber
of patients withan ev _ompared by
log-rank test. B atcomes were

based on echo abontary aswss
ment. The 4 approved by the
Institutio 0 at cach site, and all
paticr O informed consent.

’ .ents G30 TAVR, 634 SAVR)
3 _mpted implantation. Four-year
aable for 94.7% of TAVR patients

R\ #ithdrew, 7 were last to fallow-up, 1

4 83.2% of SAVR mtients 610/684; 60

w, U were lost to follow-up). At baseline,

ats had 3 mean age of 74 yews in both

satment arms and mean Society of Tharacic Sur-

geons Predicted Risk of Martality scores of 20 in

the TAVR group and 1.9 in the SAVR group. There

were no significant mwline differences between
goups.’

The primary endpoint of allcause mortality or
dimbling stroke at 4 years was 10.7% (76) in the TAVR
Foup and U.1% ©O) in the SAVR group GIR: 0.74;
95% Cl: 0.54-L.00; P = 0.0%), representing 3 26%
relative reduction in the hazard for death or disabling
stroke with TAVR compared with SAVR. The abwlute
difference between treatment arms for the primary
endpoint continued to increase over time: -18% at
1year, -2.0%at 2years, ~2.9% at Jycars, and -34%
at 4 years (Figure 1). Rates of the primary endpoint
components were 9.0% (64) vs 12.1%(76) (P = 0.07)for
allQuse martality and 2.9% (20) vs 38% €O
(P = 0.32) for disabling stroke with TAVR vs SAVR,
respectively. The composite of all-cause martality,
dimbling stroke, or 30rtic valve rehospitalization was
significantly lower with TAVR compared with SAVR
(18.0% [128] vs 22.4% [144); HR: 0.78; 95% C1 0 61-
0.98; P = 0.04). Aartic valve rehospitalization was
03% (71) with TAVR v 121% (75 with SAVR
(P = 0.27). New permanent pacemaker implantation
was significantly higher in the TAVR group (24.6%
0710 vs 99% (62 P < 0.000. Indictors of valve
performance including ortic valve reintervention
(3% [9ITAVR vs1.7% [10] SAVR; P = 0.63), clinical or
subdinical valve thrombosis (0.7% [S] TAVR vs 0.6%
[41SAVR; P = 0.84), and valve endocarditis (0.9% [6]

OB ELATTIN @ LML mant 13 Atnbae WL ALY e




Ho Chi Hinh city, Vietnam

@ EACTS

European Association For Cardio-Thoracic Surgery

EVENTS CALENDAR > ANNUAL MEETING > MEMBERSHIP >

Joint Statement from STS and EACTS regarding
Aortic Valve Replacement in Low-Risk Patients

In collaboration with the Society of Thoracic Surgeons, EACTS has published a joint
statement in response to new TAVI/SAVR research on low-risk patients.

Statement

The Society of Thoracic Surgeons (STS) and the European Association for Cardio-
Thoracic Surgery (EACTS) embrace Transcatheter Aortic Valve Implantation (TAVI) and
Surgical Aortic Valve Replacement (SAVR) as outstanding therapeutic options for patients
with aortic stenosis. TAVI has proven to be an excellent innovation, particularly for patients
of advanced age or risk, that all surgeons and cardiologists unequivocally support through
proper functioning multi-disciplinary heart teams.
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Clinical Implications

The 5-year follow-up findings from the PARTNER 3
trial reaffirm the clinical and echocardiographic
benefits of SAPIEN 3 TAVR as a meaningful
alternative to surgical therapy for low-risk
severe, symptomatic AS patients!




EVOLUT LOW RISK TRIAL | 4 YEAR RESULTS

OBJECTIVE
4 )
* To evaluate 4-year clinical and hemodynamic outcomes with
TAVR vs SAVR in patients from the Evolut Low Risk trial
\_ /
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EVOLUT LOW RISK TRIAL

4 YEAR RESULTS IN JACC
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Letters

RESEARCH LETTER

4-Year Outcomes of
Patients With Aortic
Stenosis in the Evolut
Low Risk Trial

A recent 3-year analysis of the Medtronic Evolut

Aortic Valve Reph in Low R¥
Patients trial (NCT02701283) demonstrated sust”
valve performance and durable benefits cor
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What is the clinial question being addressed?
What are the 4-year outcomes of patients ran-
domized to TAVR vs SAVR in the Evolut Low
Risk Trial?
What is the main finding?

There was 3 26% reduction (P = 0.05) in all-cause
/ mortality or disibling stroke with TAVR vs SAVR,
| and the difference expanded over time.
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The primary endpoint of allcause mortality or
dimbling stroke at 4 years was 10.7% (76) in the TAVR
Foup and 14.1% ©0) in the SAVR group (IR: 0.74;
95% CI: 0.54-L.00; P = 0.05), representing 3 26%
reltive reduction in the hazard for death or disablng
stroke with TAVR compared with SAVR. The absolute
difference between treatment arms for the primary
endpoint continued to increase over time: -L8% at
1year, -2.0%3t 2years, -2.9%at Jyears, and -34%
at 4 years (Figure 1). Rates of the primary endpoint
components were 9.0% (64) v 12.1%(76) (P = 0.07) for
adlause martality and 2.9% (20) vs 38% QO
(P = 0.32) for disabling stroke with TAVR vs SAVR,
respectively. The composite of all-cause martality,
dimbling stroke, or 3ortic valve rehospitalization was
significantly Jower with TAVR compared with SAVR
(18.0% [128] vs 22.4% [144); HR: 0.78; 95% CI 0.61-
0.98; P = 0.04). Aartic valve rehospitalization was
103% (71) with TAVR ws 121% (75 with SAVR
(P = 0.27). New permanent pacemaker implntation
was significantly higher in the TAVR group (24.6%
(171 vs 9.9% [62); P < 0.00)). Indiators of valve

E Jortic valve rei i
(L3% [9]TAVR v31.7% [10] SAVR; P = 0.63), clinical or
subdinical valve thrombosis (0.7% [S] TAVR vs 0.6%
[4]SAVR; P = 0.84), and valve endocarditis (0.9% [6]
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o difforent?
) PARTNER 3 and Evolut Low Risk trials presented
so different?

Highly selected cohorts in industry sponsored trials

LOW rIS k trla |S PARTNER 3 : non-inferiority of TAVI, published in NEJ
at TCT 2023

Evolut Low Risk Trial : Superiority of TAVI, published as a
Research letter in JACC

The two trials are not comparable, anatomcal screening
exclusion higher in PARTNER, hence mortality 14.1% vs
8.2 % in Evolut vs PARTNER trial for SAVR

In additon concomittant procedures in 26% of procedures
in SAVR group in both trials




Real world analysis in STS Database: isolated
AVR

* 92.9% survival @ 5 years, TAVI in Partner Trial 90%

* 90.0% survival @ 8 years

 Better survival of patients < 75 years and STS-PROM < 1%
* 42000 patients, 19000 at risk at 5 years

* 26% of surgical patients in the two low risk trials underwent
concomittant procedures (CABG, MV surg, ablation), patients with
ischemic disease are different than those with isolated arotic valve
disease, results are accordingly

Ho Chi Minh city, Vietnam



SURGICAL EXPLANT DATA
Associated with high 30-day operative mortality 10-13%

CENTRAL ILLUSTRATION: Summary of Key Findings of This Study

Incidence, Characteristics, Predictors, and Outcomes of Surgical Explantation After
Transcatheter Aortic Valve Replacement - A Population-Based, Nationally Representative Analysis

Median Time:
212 days (10R 69-398)

Chronic Kidney Disease (aHR 2.02)

*NOT Contributory

« Indication (I.e. endocarditis)
+ Year of Explantation

» Time to Surgical Explantation

Hirji, S.A. et al. J Am Coll Cardiol. 2020;76(16):1848-59.

CENTRAL ILLUSTRATION: Summary of the EXPLANT-TAVR
International Registry

Surgical EXPLANTation After TAVR Failure: The EXPLANT-TAVR International Registry
42 Centers, 269 Patients
Overall Survival
|
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Hirji et al. J Am Coll Cardiol. 2020 Oct, 76 (16) 18481859

Ho Chi Hinh city, Vietnam

In-Hospital 30 Day 1Year
N=269 N=259 N=186
W Stroke W Mortality

Bapat, V.N. et al. J Am Coll Cardiol Intv. 2021;14(18):1978-19

Bapat et al. J Am Coll Cardiol Intv. 2021;14(18):1978-1991



Summary

* |t is now >20 years since first TAVI

* First there were trials for high risk patients, now trials are in low risk
patients

* Though, the patients were quite old in all the low risk studies

* For now we should focus more on the age of the patient for lifetime
management and risk

* Still we need long term follow up, especially regarding durability

ATCSA2023
Ho Chi Minh city, Vietnam



