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Percutaneous Transcatheter Implantation of

an Aortic Valve Prosthesis for Calcific Aortic
Stenosis
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The Standard therapy

for critical AS is A 4
Surgical Aortic Valve ;:T 2 \’5
Replacement . “% \
(30day Mortality 3%) g\ e /'
Options for sAVR:
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Increasing Use of Bioprostheses
Data from German Registry
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The Current (surgical) Market

(= 200°000 pts per year)
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6.2° High Risk ( STS >8%
~ N ( * TAVI STHN EAAAAA

Intermediate RIS
13.9% (STS 4-8%)

* EUROSCORE >20%
 EUROSCORE Il >8% - >5%
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How do you define debility or
fraility ? :

*Same e and pradiclod risk

*One passes the ‘eyeball test”, one doesn!

‘Fraikty Index




Patiant related factors Cardiac related factors

e 1 {years) ] 0,48 WY HA i %] 1070548
(Gandar female o) 2106434 CCS class 4 angina ® L 0

Ranal impalrment 2

Sow calcuinior below for creatinine narmal {CC =BEmlimin) ] u] LY function good (LVEF » BO%) '~ ] ]
lclearsnca

Extracardiac arteriopathy 3 yes o ERL L Recant Ml o il ~ | u

Poor mobility * no [ o Pulmonary hypertension 1° L Ko
Pravious cardiac surgery no [ 0 Operation related factors

iChronic lung diseass 3 ne [ o Urgency "' dective [ 0
IActive endocarditis ® ne o Lwlgm of the Intervention 12 single non CABG &) 082118
ICritical preoparative state T no gy o urgary on thoraclc aorta no [ 0
Diabates on insulin | o 0

EuroSCORE
1.80 %

Puthent-related factors

76

Famale 3 3304082
hrenle pulmonary disoass’ o i 0
xiracardiac nr'l:olll:u:l-athg,l:t BE58017
eurclogical rlynlli'l.ml::lil:m3 0 & 0
Pravious Cardiac Surgery
reatinine > 200 pmoll L

Active endocarditis®

ritical precperative state®

EuroSCORE

. Habe: Logalic in now defaut
e ditor

Calculata Claar

Cardine-relaied Muctors
Unstable angina®
IL\I' function
IRH:! nt MI
1Pu|mnnury hjl]]ﬂl’lﬂl"llh}l'l!' v
El‘l‘lirﬂﬁl‘lt]lj i {
lﬂthlr than isolated CABG Yos ke
:-?H.Il'ﬂl?ﬁl' o thoracic aorta Mo g

Post infaret septal rupture Ne




2UyKpion pe TAVI

Ti Oev TTPOCHETPOUV TA XEIPOUPYIKA CUCTHHATA BABHOVOUNONG KIVOUVOU
LVEF??!! (STS)

Frailty (STS , Euroscore I, logistic Euroscore)
Porcelain aorta (STS , Euroscore |l, logistic Euroscore)
Liver disease (STS , Euroscore |1, logistic Euroscore)

RV function (STS , Euroscore |l, logistic Euroscore)

PA ( STS, logistic Euroscore)
BMI (Logistic Euroscore, Euroscore ||

Poor mobility ( Logistic Euroscore, STS)



TAVI GREECE 2018
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2.Uykpion pe TAVI
TUXQIOTTOINMEVEC MEAETEC

1. PARTNER 2, CoreValve US Pivotal , NOTION, and SURTAVI

2. 2XeOOV OAEC OI WG TWPA HEAETEC EXOUV e€aipéoel aoBeveic YE TTponynBeioa KPX
ETTEMRAON, VEQPIKI) AVETTAPKEIA, TIPOCQATN VEUPOAOYIKI) CUVOPOUN K O

3. ZuphTTEPAYPONKAV O€ TTOAU HIKPO Babuod aoBeveic pe ouvodo oTe@aviaia vooo,
HEIWMEVO KAGOo A EWONONGS apIoTEPNCS, KAl KABOAOU aoBEeVEIC HE AAAEC OUVOODEC
BAGBec (trx TVR, MR, aveupuopua aviouang aoptig)

3. O 0€ OAEC TIC TUXAIOTTOINMEVEG HEAETEC €va HOVO TTOOOOTO TWV EAEYXOEVTWY
aoBevwyv ouptrepieAn@onoav. Ny 18% otnv 'all comers’ (!)NOTION, 20% oTtnv
PARTNER 1.

4. OAeg ol TuxalotroinUEVES HEAETEC £Be1EaV non-inferiority r} dev £De1Eav dilagopa oTa
TTPWINA KATAANKTIKG ONUEIa VW AIYEC EXOUV HAKPOTTPOBECUA ATTOTEAEOHATA.

5.0 péoocg 6poc nAikiag Twv RCTs rav 80+,




TAVI

|I2OAYNAMH ©ONHTOTHTA
(YNEPOXHTAVIZE AIAMHPIAIATIPOZIEAAZH)

TAXYTEPH ANAPPQZH, KAAYTEPH MNOIOTHTA
ZQH2, ANITOTEPH NO2HPOTHTA, BEATIQOMENH
AIMOAYNAMIKH 2YMMEPIDOPA

H ANATKH I'NA BHMATOAOTH2zH, KAI Ol
MAPABAABIAKH AIAQYTH (METPIOY BAOMOY KAl
ANQ) EINAI @EMATA MOY XPHZOYN BEATIQZHX
KATI MTOY HAH 2YMBAINEI ME TOYZ KAINOYPT10YZ
TYNOYZ TQN TAVI.



TAVIIN LOW - RISK PATIENTS : ONGOING TRIALS

PARTNER 3 CoreValve NOTION-2

NCT02675114 NCT02701283 NCT02825134
Low surgical risk as assessed by Heart Team
STS <4% STS <3% STS <4%
Sample Size
N=1,228 N=1,200 N=092
1:1 Randomization TAVI Vs. SAVR

SAPIEN 3 Evolut R Any CE-approved

device
Primary Endpoint
All-cause mortality, any

All-cause mortality stroke, life-threatenin ,
taty, > lfe . e All-cause mortality,

Any strokes, or bleeding, major o i
e e s myecardial infarction,
re-hospitalization vascular or any stroke at 1-vear

at 1 year complications, or AKT Y ' Ve

at 30-day



5-YEAR OUTCOMES FROMTHE
NOTION-ITRIAL: TAVRVS. SAVR IN
LOWER RISK PATIENTS

Lars Sondergaard, MD, DMSc
Professor of Cardiology
Rigshospitalet
Copenhagen, Denmark
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—==TAVR
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o 40% 4  P-value (log-rank) = 0.90
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THE STRUCTURAL HEART DISEASE SUMMIT 2018
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ALL-CAUSE MORTALITY,STROKE, OR MI: STS<4%

710% -

~=TAVR
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40% 4 P-value (log-rank) = 0.51
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1 2 3 4 5
No. at risk: Years Post-Procedure
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THE STRUCTURAL HEART DISEASE SUMMIT 2018 @ Cardiovascular

Transcatheter Valve Therapies (TVT) and LAA/PFO Closure '




AORTIC VALVE
PERFORMANCE

vy
e 1.59

- @

P <0.001 TAVR vs. SAVR at
all follow-up timepoints

Effective Orifice Area (cm?)
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THE STRUCTURAL HEART DISEASE SUMMIT 2018
Transcatheter Valve Therapies (TVT) and LAA/PFO Closure
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BIOPROSTHETIC VALVE

FAILURE

TAVI SAVR P-value
Bioprosthetic valve failure
Valve-related-deaths 5.0% 3 7% 059
Re=imtervention 22% 0:7% 062
Severe haemodynamic SVD 0.7% 3.0% 0.21
—TAVI —=SAVR
P=0.89
| gre— = 0,
s B e 6.7%
12 24 36 48 60 72

Months Post-Procedure
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(07 PARTNER 3 Background (2)

PARTNER 3 NEW ENGLAND
JOURNAL o MEDICINE

« RCT 1:1
« vs. Surgery
* N=1000 pts

NGLAND NEW ENGLAND
MEDICEN JOURNAL o MEDICINI




(;) PARTNER 3 PARTNER 3 Study Design

Symptomatic Severe Aortic Stenosis

Low Risk/TF ASSESSMENT by Heart Team
(STS < 4%)

l

1:1 Randomization

| 1000 Patients |
TAVR Surgery
(SAPIEN 3 THV) (Surgical Bioprosthetic Valve

Follow-up: 30 day, 6 mos, and annually through 10 years

PRIMARY ENDPOINT.

Composite of all-cause mortality, stroke, or CV re-hospitalization
at 1 year post-procedure




@ PARTNER 3 Key Inclusion Criteria

Severe Calcific Aortic Stenosis

* AVA = 1.0 cm? or AVA index < 0.6 cm?/m?
* Jet velocity = 4.0 m/s or mean gradient 2 40 mmHg, AND
= NYHA Functional Class = 2, OR
= Abnormal exercise test with severe S0B, abnormal BP
response, or arrhythmia, OR
« Asymptomatic with LVEF < 50%

Low Surgical Risk

* Determined by multi-disciplinary heart team
* STS<4%
* Adjudicated by case review board



@ PARTNER 3 Key Exclusion Criteria

Anatomic

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

Severe AR (> 3+) or MR (> 3+)

Severe LV dysfunction (LVEF < 30%)

Severe calcification of aortic valvar complex (esp. LVOT)
Vascular anatomy not suitable for safe femoral access

Complex CAD: ULM, Syntax score > 32, or not amenable for PCI
Low coronary takeoff (high risk for obstruction)

Clinical

Acute MI within 1 month

Stroke or TIA within 90 days

Renal insufficiency (eGFR < 30 mli/min) and/or renal replacement Rx
Hemodynamic or respiratory instability

Frailty (objective assessment; > 2/4+ metrics)




@mmeag SAPIEN Valve Evolution

SAPIEN SAPIEN XT SAPIEN 3

Valve
Technology

Sheath
Compatibility

Available
Valve Sizes

- FDA Approval of Valve: 201 2014 2015



@ sartner 3 Procedural & Hospital Findings

% or mean £ SD

TAVR Surgery

Variable (N=496) (N=454) P-value
'Conscious Sedation 65.1% NA NA
Procedure Time (min) 58.6 £ 36.5 208.3 £ 62.2 <0.001
Fluoroscopy Time (min) 139+ 7.1 NA NA
Aortic Cross-Clamp Time (min) NA 743 +27.8 NA
‘Total CPB Time (min) NA 97.7 £ 33.8 NA
'Median ICU Stay (days) 2.0 3.0 <0.001

Median Total LOS (days) 3.0 7.0 <0.001

Discharge to Home/Self-care 96.0% 73.1% <0.001

Concomitant Procedures 7.9% 26.4% <0.001




@ FARTNER 3 All-Cause Mortality
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(07 FARTNER 3 All Stroke

20

— Surgery HR [95% CI] =
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@ sartner 3 Death or Disabling Stroke

* 20
< - Surgery HR [95% CI] =
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@ PARTNER 3 Rehospitalization
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Q) sartner 3 Primary Endpoint Sensitivity Analyses
. Intention-to-Treat Population

N
o

Q\i - Surgery
71 — TAVR 14.8%
(@)
I ir—
Q
2 8.8%
S 10 8.4%
g griipl—
> i HR [95% CI] =
oz 0.55 [0.37, 0.80]
® P =0.002
L 0 —m—————

0 3 6 9 12

Months after Procedure
395 382 378 374
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@ sartner 2 Paravalvular Regurgitation
2mod PVR: P=0.13 2 mod PVR: P=1.00

100% 0.8 0 . 0.6 0.5
9
T 80% - M = Moderate
'fi B Mild
9: 60% B None/Trace
()
> 40% -
L
c
8 20%
&
0%
TAVR  Surgery TAVR  Surgery
(N=487)  (N=421) (N=466) (N=381)
30 Days 1 Year

P-values are based on the Wilcoxon rank-sum test.



@ snmens  The PARTNER 3 Trial
Conclusions (1)

In a population of severe symptomatic aortic stenosis patients
who were at low surgical risk, TAVR (using the SAPIEN 3 valve)
compared to surgery:

* Significantly reduced the primary endpoint of death, stroke, or
rehospitalization by 46% at 1-year.

= Components of the primary endpoint favored TAVR, both at
30 days and 1 year

= Multiple sensitivity analyses confirmed robustness of the
primary endpoint findings




(;) saervens  The PARTNER 3 Trial
’ Conclusions (2)

* Secondary endpoints adjusted for multiple comparisons
indicated that TAVR reduced new-onset AF, index
hospitalization days, and a measure of poor treatment outcome
(death or low KCCQ score at 30 days).

* Other secondary endpoint analyses also showed reduced
bleeding after TAVR and no differences in the need for new
permanent pacemakers, major vascular complications,
coronary obstruction, and mod-severe PVR.

* Some secondary endpoints favored surgery, including reduced
new LBBB, reduced mild PVR, and lower aortic valve gradients.
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Transcatheter Aortic-Valve Replacement with a

Balloon-Expandable Valve in Low-Risk Patients

M.). Mack, M.B. Leon, V.H. Thourani, R. Makkar, S.K. Kodali, M. Russo,
S.R. Kapadia, S.C. Malaisrie, D.J. Cohen, P. Pibarot, J. Leipsic, R.T. Hahn,
P. Blanke, M.R. Williams, ).M. McCabe, D.L. Brown, V. Babaliaros, S. Goldman,
W.Y. Szeto, P. Genereux, A. Pershad, S.). Pocock, M.C. Alu, J.G. Webb,
and C.R. Smith, for the PARTNER 3 Investigators*




BACKGROUND

Among patients with aortic stenosis who are at intermediate or high risk for death
with surgery, major outcomes are similar with transcatheter aortic-valve replacement
(TAVR) and surgical aortic-valve replacement. There is insufficient evidence regard-
ing the comparison of the two procedures in patients who are at low risk.

METHODS

We randomly assigned patients with severe aortic stenosis and low surgical risk to
undergo either TAVR with transfemoral placement of a balloon-expandable valve
or surgery. The primary end point was a composite of death, stroke, or rehospitaliza-
tion at 1 year. Both noninferiority testing (with a prespecified margin of 6 percent-
age points) and superiority testing were performed in the as-treated population.

RESULTS
At 71 centers, 1000 patients underwent randomization. Yhe mean age of the patients
as 73 years, and the mean Society of Thoracic Surgetns risk score was 1.9% (with
scores ranging from 0 to 100% and higherstores indicating a greater risk of death
within 30 days after the procedure). The Kaplan—Meier estimate of the rate of the
primary composite end point at 1 year was significantly lower in the TAVE group
than in the surgery group (8.5% vs. 15.1%; absolute difference, —6.6 percentage
points; 95% confidence interval [CI], -10.8 to —-2.5; P<0.001 for noninferiority;
hazard ratio, 0.54; 95% CI, 0.37 to 0.79; P=0.001 for superiority). At 30 days, TAVR
resulted in a lower rate of stroke than surgery (P=0.02) and in lower rates of death
or stroke (P=0.01) and new-onset atrial fibrillation (P<0.001). TAVR also resulted
in a shorter index hospitalization than surgery (P<0.001) and in a lower risk of a
poor treatment outcome (death or a low Kansas City Cardiomyopathy Questionnaire
score) at 30 days (P<0.001). There were no significant between-group differences
in major vascular complications, new permanent pacemaker insertions, or moderate
or severe paravalvular regurgitation.

CONCLUSIONS

Among patients with severe aortic stenosis who were at low surgical risk, the rate of
the composite of death, stroke, or rehospitalization at 1 year was significantly
lower with TAVR than with surgery. (Funded by Edwards Lifesciences; PARTNER. 3
ClinicalTrials.gov number, NCT02675114.)




We estimated that a sample of 864 patients would
provide the trial with 90% power to show the non-
inferiority of TAVR to surgery with regard to the
primary end point at 1 year, assuming a Kaplan—
Meier estimate of the rate of 14.6% in the TAVR
group and 16.6% in the surgery group. A sample

The median time from randomization to the in-
dex procedure was 11 days. One TAVR procedure
was converted to surgery, and one surgical pro-
cedure was aborted. Concomitant procedures were

performed in 7.9% of the patients in the TAVR

group and in 26.4% of the patients in the sur-
gery group. Concomitant coronary revascular-
ization was performed in 6.5% and 12.8%, re-
spectively. In the TAVR group, conscious sedation
was used in 65.1% of the patients. In the surgery

5.08). The percentage of patients with life-threat-
ening or major bleeding was 3.6% in the TAVR

group as compared with 24.5% in the surgery
group (hazard ratio, 0.12; 95% CI, 0.07 to 0.21).
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Figure 2. Subgroup Analyses of the Primary Composite End Point of Death from Any Cause, Stroke, or Rehospitalization.

All percentages are Kaplan—Meier estimates. Society of Thoracic Surgeons Predicted Risk of Mortality (STS-PROM) scores range from
0 to 100%, with higher scores indicating a greater risk of death within 30 days after the procedure. Kansas City Cardiomyopathy Ques-
tionnaire (KCCQ) overall summary scores range from O to 100, with higher scores indicating fewer physical limitations and a greater

feeling of well-being. NYHA denotes New York Heart Association.




0.6% and 0.5% at 1 year). The percentage of
patients with mild paravalvular regurgitation at
1 year was higher with TAVR than with surgery
(29.4% vs. 2.1%). There were no episodes of valve
thrombosis associated with clinical events. Six

asymptomatic patients (five in the TAVR group
and one in the surgery group) had findings sug-
gestive of valve thrombosis, including increased
valve gradients and evidence on imaging of re-
stricted leaflet motion. Details regarding echo-




The most important limitation of this trial is
that our current results reflect only 1-year out-
comes and do not address the problem of long-
term structural valve deterioration.**>** Definitive
conclusions regarding the advantages and disad-

vantages of TAVR as compared with surgery (with
either bioprosthetic or mechanical valves) depend
on long-term follow-up. In this trial involving
younger, low-risk patients, the protocol requires
clinical and echocardiographic follow-up to con-
tinue for at least 10 years.




This trial has several other limitations. First,
in this trial, as in previous TAVR trials, adjudica-
tion of end points was not blinded, which could
have resulted in bias in outcome assessment.
Second, the results apply only to the defined
trial population, which excluded patients with
poor transfemoral access, bicuspid aortic valves,

or other anatomical or clinical factors that in-
creased the risk of complications associated with
either TAVR or surgery. Third, the findings can-
not be extrapolated to TAVR performed with
other systems or by less experienced operators.**

Fourth, more patients in the surgery group than
in the TAVR group withdrew from the trial (both
early and late). Fifth, missing data regarding

NYHA class, 6-minute walk-test distance, KCCQ

score, and follow-up echocardiograms were not
fully accounted for with multiple imputation.
Sixth, this analysis did not examine the rate and
relevance of asymptomatic valve thrombosis.*”*

This issue is being examined in a randomized
subtrial, in which 435 patients are undergoing
serial computed tomographic angiography for the
detection of abnormalities in valve-leaflet function,
with investigators unaware of imaging findings.
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BACKGROUND

Transcatheter aortic-valve replacement (TAVR) 1s an alternative to surgery in pa-
tients with severe aortic stenosis who are at increased risk for death from surgery;
less is known about TAVR in low-risk patients.

METHODS

We performed a randomized noninferiority trial in which TAVR with a self-expand-
ing supraannular bioprosthesis was compared with surgical aortic-valve replacement
1n patients who had severe aortic stenosis and were at low surgical nsk. When 850
patients had reached 12-month follow-up, we analyzed data regarding the primary
end point, a composite of death or disabling stroke at 24 months, using Bayesian
methods.

RESULTS
Of the 1468 patients who underwent randomization, an attempted TAVR or surgical
procedure was performed in 1403. The patients’ mean age was 74 years. The 24-month

estimated incidence of the primary end point was 5.3% in the TAVR group and 6.7%
in the surgery group (difference, —1.4 percentage points; 95% Bayesian credible in-
terval for difference, —4.9 to 2.1; posterior probability of noninferiority >0.999). At
30 days, patients who had undergone TAVR, as compared with surgery, had a lower
incidence of disabling stroke (0.5% vs. 1.7%), bleeding complications (2.4% vs. 7.5%),
acute kidney injury (0.9% vs. 2.8%), and atrial fibrillation (7.7% vs. 35.4%) and a
higher incidence of moderate or severe aortic regurgitation (3.5% vs. 0.5%) and
pacemaker implantation (17.4% vs. 6.1%). At 12 months, patients in the TAVR group
had lower aorticvalve gradients than those in the surgery group (8.6 mm Hg vs.
11.2 mm Hg) and larger effective orifice areas (2.3 cm? vs. 2.0 cm?).

CONCLUSIONS

In patients with severe aortic stenosis who were at low surgical risk, TAVR with a
self-expanding supraannular bioprosthesis was noninferior to surgery with respect
to the composite end point of death or disabling stroke at 24 months. (Funded by
Medtronic; ClinicalTrals.gov number, NCT02701283.)







Use of TAVR in patients at low surgical risk
requires compelling evidence of safety and ef
fectiveness, given the low mortality and stroke
incidence with aorticvalve surgery in relatively
young, healthy patients.” Other outcomes, such
as aortic-valve reintervention, coronary-artery ob-
struction, permanent pacemaker use, and lon-
ger-term valve durability, are metrics that also
require scrutiny in this population. One small
randomized study of TAVR with a self-expanding
bioprosthesis as compared with surgery provides
support for the safety of TAVR with a self-expand-
ing bioprosthesis in low-risk patients up to 5 years
after the procedure. '™

From March 28, 2016, to November 27, 201, a
total of 1468 patients underwent randomization;
734 were assigned to TAVR and 734 were assigned
to surgery. Atter randomization, the assigned pro-
cedure was not attempted in 12 patients assigned
to TAVR and 53 patients assigned to surgery; in
3 patients assigned to surgery, TAVR was at
tempted instead (Fig. S2 and Results section in
the Supplementary Appendix). The as-treated co-
hort included 1403 patients: 725 in the TAVR group
and 6/8 in the surgery group.

Demographic and baseline characteristics and
cardiac risk factors are shown in Table 1. The
mean age of the patients was 74 years, 34.9% were
women, and all the patients were at low surgical
risk. There were no significant differences between
the two treatment groups. Among patients who
were assigned to the surgery group, the baseline

the Declaration of Helsinki. Patients were enrolled
at 86 centers in Australia, Canada, France, Japan,
the Netherlands, New Zealand, and the United

characteristics of those who actually underwent
surgery were similar to the characteristics of
those who did not undergo surgery (Table S5 in
the Supplementary Appendix). A detailed descrip-
tion of procedural end points is provided in the
Results section n the Supplementary Appendix.
At this prespecified interim analysis, 12-month
follow-up was available for 432 patients in the
TAVR group and 352 in the surgery group;
24-month follow-up was available for 72 patients
in the TAVR group and 65 patients 1n the sur-
gery group. The median follow-up time in each

group was 12.2 months.

that TAVR would be noninferior to surgery with
respect to the primary end point with a noninfe-
riority margin of 6%. The primary end point was
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Figure 1. Posterior Distribution and Time-to-Event Curves for the Primary End Point.

The posterior distribution for the difference between the treatment groups in the incidence of death from any cause or disabling stroke
at 24 months (the primary end point), shown in Panel A, confirmed that the noninferiority criterion for the primary end point was met.
BCl denotes Bayesian credible interval, and TAVR transcatheter aortic-valve replacement. Panel B shows Kaplan—Meier time-to-event

curves for the primary end point. The inset shows the same data on an enlarged y axis.




Table 2. Clinical End Points at 30 Days and at 12 Months.*

End Point

Death from any cause or disabling stroke

Death from any cause

Death from cardiovascular cause
All stroke

Disabling

MNondisabling
Transient ischemic attack
30-Day composite safety end pointf
Life-threatening or disabling bleeding
Major vascular complication
Acute kidney injury stage 2 or 3
Atrial fibrillation
Permanent pacemaker implantation
Myocardial infarction
Coronary-artery obstruction
Endocarditis
Valve thrombosis
Aortic reintervention

Hospitalization for heart failure

30 Days
Difference, TAVR-Surgery
TAVR Surgery (95% BCI)

% of patients percentage points
08 26 ~18 (-3.2t0-05)
0.5 1.3 0.8 (1910 0.2)
0.5 1.3 0.8 (1910 0.2)
34 34 0.0 (-1.9to 1.9)
05 17 ~12 (-241t0-02)
3.0 1.7 1.2 (-0.3t0 2.9)
06 08 02 (-1.2t00.7)
5.3 10.7 -54 (-8.3 to-2.6)
24 75 5.1 (-7.5t0-2.9)
318 32 0.6 (-1.4 to 2.5)
09 28 ~18 (-3.4t0-05)
1.7 354 -27.7 (-31.8 to -23.6)
17.4 6.1 11.3 (8.0 to 14.7)
09 13 0.4 (-1.5t00.7)
09 04 0.5 (0.3 to 1.4)
0.1 0.2 -0.1 (-0.7 t0 0.3)
01 01 0.0 (-0.4 to 0.4)
04 04 0.0 (-0.8 to 0.7)
1.2 2.5 -13 (-2.8t00.1)

TAVR  Surgery
% of patients
2.9 4.6
2.4 3.0
1.7 2.6
4.1 4.3
0.8 2.4
34 2.2
1.7 1.8
MNA NA
3.2 8.9
3.8 3.5
0.9 2.8
9.8 383

19.4 6.7
1.7 1.6
0.9 0.4
0.2 0.4
0.2 0.3
0.7 0.6
3.2 6.5

12 Months

Difference, TAVR-Surgery

(95% BCI)

percentage points

~1.8 (-4.0to 0.4)
0.6 (-2.6to 1.3)
0.9 (-2.7 10 0.7)
0.2 (-2.4t0 1.9)
-1.6 (-3.1t0 -0.3)

1.1 (-0.6 to 2.9)
0.2 (-1.6to 1.3)
NA
5.7 (-84 1t0-3.1)
0.3 (-1.7 to 2.3)
1.8 (-3.4to -0.5)
~28.5 (-32.8 to-24.1)
12.6 (9.2 t0 16.2)
0.1 (-13to 1.5)
0.5 (-0.3 to 1.4)
-0.2 (-0.9to 0.5)
-0.1 (-0.9 to 0.5)
0.0 (-1.0to 0.9)
-3.4 (-5.9t0-10)




than in the surgery group (Table 3). Moderate or
severe total aortic regurgitation was present at
30 days in 3.5% of the patients in the TAVR group
and mn 0.5% in the surgery group. Severe patient-

rosthesis mismatch occurred at 12 months in
1.8% of the patients in the TAVR group and in
8.29% In the surgery group (Table S11 in the Sup-
plementary Appendix).

death or disabling stroke at 24 months. TAVR
with a selfexpanding supraannular bioprosthesis
was associated with a lower incidence of dis-
abling stroke, acute kidney injury, bleeding events,
and atrial fibrillation than surgery but with a
higher incidence of aortic regurgitation and per-
manent pacemaker use. Both TAVR and surgery
provided functional improvement at 12 months,
but the TAVR group had better recovery at 30 days,
as indicated by the KCCQ score.
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Figure 2. Aortic-Vale Orifice Area and Mean Gradient to 24 Months.

Shown are the aorticorake (AV) mean gradient [dashed lines) and the effectsre AV orifios area (solid lines) for the
TAVE group and the surgery group at all time points after the procedure.




regurgitation were higher in the TAVR group.
Longer-term follow-up will be necessary to un-
derstand the implications of these various valve
characteristics on structural valve deterioration
and long-term outcomes. We found a low inci-
dence (<1%) of bioprosthetic-valve thrombosis,
endocarditis, or need for aortic-valve reinterven-
tion with both selfexpanding and surgical bio-
prostheses.

QOur study has several limitations. The most
important limitation is that this prespecified
interim analysis occurred when 850 patients had
reached 12 months of follow-up, and complete
24-month follow-up of the entire cohort has not
been reached. Definitive conclusions regarding
the advantages and disadvantages of TAVR as
compared with surgery await long-term clinical
and echocardiographic follow-up, which is planned
to continue through 10 years for all patients.
Second, although the amount of missing data in
the trial was small, some patients did not have
complete follow-up data on NYHA functional
class, KCCQ scores, and echocardiography. Third,
end-point adjudication could not be performed

in a blinded manner for all end points, which may
have resulted in bias in end-point assessment.
Fourth, we excluded patients with bicuspid aortic
valves and those who were candidates for me-

chanical valves. Finally, the latest-generation Evo-
lut PRO bioprosthesis was used in only 22.3% of

the patients who received TAVR.

In conclusion, in a randomized trial involving
patients with severe aortic stenosis who were at
low risk for death from surgery, TAVR with a
self-expanding supraannular bioprosthesis was
noninferior to surgical aortic-valve replacement
with respect to death from any cause or disabling
stroke at 24 months.
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2) OPIZMOZ EAAXIZTA ENMEMBATIKHZ AVR

STS database: KaBe avtikataoctoon oaoOpPTLKAC
Ttov 8ev eKteAeital pe MARPN oTEPVOTOMA N/Kal

ME TN XpNnon tn¢ €EwowpaTiKNG KUukAodoplog
(+TAVI)

Schmitto JD, Mokashi SA, Cohn LH. Minimally-invasive valve surgery. J Am Coll Cardiol
2010;56:455-62.

STS National Database Spring 2008, Executive Summary. Duke Clinical Research
Institute, Durham, NC (2008).



O®EAH THX MISAVR VS AVR

Tayxutepn avavnln

MKPOTEPN EVOOVOGOKOUELOLKA VOO AELN
AlcOntika BeATiwUEvn TOUN.

Meiwon TocooToU AOUWEEWY TPAVUATOG,
BEATUWVEL TNV TTEPLEYXELPNTIKI] ALVATIVEVGTIKA AELTOLPYIQ
AOYyw oTAOEPATNTOG OTEPVOL.

EAQTTWON LETEYXELPNTIKOL TTOVOU.

EAQTTWON ATTWAELOLG ALLATOG KOl LETAYYICEWV.
EukoAdtepo REDO Adyw UEPIKNG TTEPIKAPSLOTOUNG.
Atyotepn vrtoothpén yla avavnpn acOevwv.
MIKPOTEPO KOGTOG.
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“Hybrid” bioprosthetic valves

* Sutureless AVR * Rapid deployment AVR

* Perceval - S (sorin, Italy) * Edwards Intuity Elite
(Edwards, USA).



















THE COMBINATION OF MIAVR USING SUTURELESS/FAST

DEPLOYMENT VALVES HAS IMPROVED
POSTOPERATIVE MORTALITY

Black line: in-hospital mortality reduction from 3.4%int997Z.to 2.6%
in 2006 for isolated AVR according to STS data (2).
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Minimally invasive aortic valve replacement with a sutureless valve
through a right anterior mini-thoracotomy versus transcatheter aortic
valve implantation in high-risk patients

Antonio Miceli”, Daniyar Gilmanov, Michele Murzi, Federica Marchi, Matteo Ferrarini, Alfredo G. Cerillo,
Eugenio Quaini, Marco Solinas, Sergio Berti and Mattia Glauber’

OBJECTIVES: The aim of this study was to compare early outcomes and mid-term survival of high-risk patients undergoing minimally inva-
sive aortic valve replacement through right anterior mini-thoracotomy (RT) with sutureless valves versus patients undergoing transcatheter
aortic valve implantation (TAVI) for severe aortic stenosis.

METHODS: From October 2008 to March 2013, 269 patients with severe aortic stenosis underwent either RT with perceval S sutureless
valves (n =178 patients, 66.2%) or TAVI (n =91, 33.8%: 44 transapical and 47 trans-femoral). Of these, 37 patients undergoing RT with the
perceval S valve were matched to a TAVI group by the propensity score.

RESULTS: Baseline characteristics were similar in both groups (mean age 79 + 6 years) and the median logistic EuroSCORE was 14% (range
9-20%). In the matched group, the in-hospital mortality rate was 8.1% (n = 3) in the TAVI group and 0% in the RT group (P =0.25). The inci-
dence rate of stroke was 5.4% (n = 2) versus 0% in the TAVI and RT groups (P = 0.3). In the TAVI group, 37.8% (n = 14) had mild paravalvular
leakage (PVL) and 27% (n = 10) had moderate PVL, whereas 2.7% (n = 1) had mild PVL in the RT group (P < 0.001). One- and 2-year survival
rates were 91.6 vs 78.6% and 91.6 vs 66.2% in patients undergoing RT with the perceval S sutureless valve compared with those undergoing
TAVI, respectively (P=0.1).

CONCLUSIONS: Minimally invasive aortic valve replacement with perceval S sutureless valves through an RT is associated with a trend of
better early outcomes and mid-term survival compared with TAVI.




Minimally invasive aortic valve replacement with a sutureless valve
through a right anterior mini-thoracotomy versus transcatheter aortic
valve implantation in high-risk patients
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Figure 1: Survival between two matched groups. TAVL: transcatheter aortic
valve implantation; RT: right anterior minithoracomy.




SUTURELESS VALVE VS TAVI

SANTARPINO ET AL 2014; J D’ONOFRIO ET AL 2013; J
THORAC CARDIOVASC THORAC CARDIOVASC SURG

SURG

Multicenter analysis

High risk pt 349 conventional

No difference in: 38 sutureless

in-hospital mortality 566 TAVI

Permanent pacemaker _?_m:ar results between sutureless and

Neurological events

Higher paravalvular leak in TAVI
(13.5% vs 0% p=0.027)

At 19 manths follow up: higher * TAVI:Higher pacemaker (25.5%vs2%)

survival (97.3% vs86.5%) : ..
_ * Peripheral vascular complications (14.5
Conclusion: sutureless valves may be vs 0%)

the ideal treatment for pt in ”gray _
zone”” between conventional AVR and * 24 months survival: 91.6% vs 70.5%)
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Volume 67, Issue 6, June 2016, Pages 504-512

Sutureless aortic valve replacement may improve early
mortality compared with transcatheter aortic valve
implantation: A meta-analysis of comparative studies

Hisato Takagi MD, PhD A &, Takuya Umemoto MD, PhD, for the ALICE (All-Literature Investigation

of Cardiovascular Evidence) Group

Sutureless AVR TAVI Odds Ratlo Odds Ratlo

Study or Subgroup Events  Total Events Total Weight [V, Random, 95% CI IV, Random, 95% CI
Biancari 2015* (7] 2 144 10 144  22.4% 0.19 [0.04, 0.88) ey e—
D'Onofrio 2012 (8] 0 38 2 38 5.6% 0.19 (0.01, 4.08) v
Doss 2012 (9] 3 27 5 29 22.4% 0.60 [0.13, 2.80]
Kamperidis 2015 [6) | 48 10 221 12.3% 0.45 [0.06, 3.59)

0

3

Micell 2015* [5) 37 3 37 5.9% 0.13 (0.01, 2.64)
Muneretto 2015 [10) 53 6 S5  25.5% 0.490.12, 2.07)
Santarpino 2014 [11) 0 37 3 37 5.9% 0.13 [0.01, 2.64)

Total (95% CI) 384 561 100.0% 0.33 [0.16, 0.69) P
Total events a9
Heterogeneity: Tau® = 0.00; Chi* = 2.31, df = = 0.89), I = 0% ——

0.005 0.1 10
Test for overall effect: Z = 2.97 (P = 0.003) Favors sutureless AVR Favors TAVI
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CORONARY ARTERY DISEASE IN TAVR PATIENTS

Incidence

In pts. undergoing TAVR the prevalence of significant CAD is reported between 44% - 75%
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The prognostic impact of concomitant coronary artery bypass

grafting during aortic valve surgery: Implications for
revascularization in the transcatheter era

1308 consecutive pts. with significant CAD (>50% stenosis) undergoing AVR with or with out CABG between 2001 and 2010

Simultaneous CABG and SAVR reduces risk late mortality

All Patients

Survival (%6)

J Thorac Cardiovasc Surg2015;149:451-60
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THE PRESENT AND FUTURE

STATE-OF-THE-ART REVIEW

Coronary Angiography and
Percutaneous Coronary Intervention
After Transcatheter Aortic Valve Replacement

Matias B. Yudi, MBBS,” Samin K. Sharma, MD,? Gilbert H.L. Tang, MD, MSc, MBA,” Annapoorna Kini, MD?



CENTRAL ILLUSTRATION Coronary Reaccess After TAVR

1. Sinotubular junction
dimensions

2. Sinus height

3. Leaflet length and
bulkiness

4. Sinus of Valsalva width
5. Coronary height

1. Commissural tab
orientation

2. Sealing skirt height

3. Valve implant depth

Yudi, M.B. et al. J Am Coll Cardiol. 2018;71(12):1360-78.

Summary of factors impacting coronary access and imaging evaluation after TAVR. MDCT = multidetector computed tomography; TAVR = transcatheter aortic valve

replacement.




TABLE7 Summary of the Largest Published Studies (N > § Patients) on Coronary Angiography and PCI After TAVR

No. of Patients
(Valve Used)
169 (CoreValve
[Medtronic, Galway,
ireland)

First Author (Ref. #),
Year Published

Chetauti ecal. (18),
2016

Zivelonghi et al. 66
(19), 207 41 (Sapien 3 [Edwards
Lifesciences, Irvine,
Californial)
25 (Evolut R [Mectronic])

Bumensteinetal 35
2015 19 (Sapien XT)
10 (CoreValve)

4 (Symetis Acurate

Massachusetts)

1 (Portico [Abbot, Lake
B, Illinois])

1 (Jenavalve [irvine,
California])

28 (CoreValve)

17 (CoreValve)

Boukantar et al. 16 (CoreValve)

2017

‘Study Summary on Feasiblity of Coronary Anglography and PCI

190 coronary angiography or PCl; PCl attempted in 113 cases
75 cases in 72 patients with both catheterization reports and
angiography reviews
Successful coronary angiography:
« 97.9% (186 of 190) possible in overall group
« 96.0% (72 of 75) possible from catheterization reports and
angiography reviewed
Successful PC:
% (103 of 113) possible in overall group
« 81.6% (31 of 38) possible among the 75 cases reviewed

Angiogram and FFR assessed pre- and post-TAVR

Successful coronary angiography:

~ 98.0% (65 of 66) successful diagnostic angiogram
performed (6 semiselective angiograms requiring wiring
[2 cases with Sapien 3 and 4 cases with Evolut R)

« 1 nondiagnostic angiogram with Evolut R (presumed due to
high valve implantation)

Successful PCl:

« 100% (17 of 17 [5 Evolut R, 12 Sapien 3) with 5 cases
requiring rotational atherectomy (3 Evolut R, 2 Sapien 3)

« 3.5% (35 0f 1,000) patients required angiography and/or PCI
post-TAVR

« 33.0% (0 of 35 had angiography during index
hospitalization

« 76.0% (23 of 30) with delayed angiography had known CAD
pre-TAVR.
80.0% femoral access

Successful coronary angiography:
Sapien XT: 100% (19 of 19) selective angiograms

« Jena Valve: 100% (1 of 1) selective angiograms

« CoreValve: 90.0% (9 of 10): 3 selective angingrams (1 used usual
catheters, 2 required different cathheter); 6 were nonselective
angiograms; 1 nondiagnostic angiogram post-valve-in-valve.

cedure

« Portico: 100% (1 of 1) nonselective due to interference
batween catheter and stent mesh. Needed microcathater to
stabilize system for PCI

« Symetis Acurate: 100% (4 of 4): 2 selective angiograms;
2 nonselective angiograms due to prosthesis being 00 high

Successful PCI:

« 100% (10 of 10 [8 Sapien XT, 1 Portico, 1 Symetis Acurate]);
no self-expanding valve patient required PCI

43 coronary angiographies in 28 patients:

Successful coronary angiography:

97.0% selective engagement of LCA
= 90.0% selective engagement of RCA
Successful PCl:
29 of 29 (100%) lesions
4. PCI procedures to 29 lesions
Indication: STEMI 8.3%; NSTEMI 20.8%.
Median time: TAVR to PCI = 17.7 months (range: 1-72 months)

Successful PCl:

« Procedural success 95.8% (1 periprocedural death)

« 90f 15 cases required different guides to pre-TAVR PCI

o 4 cases: suboptimal support

« 1 casa: rotational atherectomy

Indications:

Angina: 3

NSTEMI: 7

Silent ischem

Worsening laft ventricular function: 3

Succassful coronary angiography:

« 9 0f 16 successful angiograms (no patient had selective
engagement of both coronary arteries; only 2 had selective
RCA engagement)

Successful PCI:

6 of 7, one failed PCI due to poor backup support ralated to
nanselective LM cannulation

LCA (N = 74):
Judkins 59.5%
Fl4 41%

EBU 4.1%
Amplatz 14%
Other 6.8
Unknown 24.3%

RCA (N =70):
Judkins 42.9%
Amplatz 5.7%

4%
Unknown 47.1%
Initial strategy was to use EBU and JR
catheters

Sapien 3:

o standard catheters used

Evolut R:

» 6 of 25 cases needed a change of
catheter (from EBU to JL)
Generally, a smaller catheter was used
(113 5 instead of JL4 and £BU3.0
instead of EBU3.5)

« For horizontal aorta: JL3.5 and 30R(

Sapien XT:

« Standard catheters used

CoreValve:

. 35

CA: AR 1
Symetis Acurate:
o LCA:AL2
+ RCA: ARI

, EBU, AL2, GuideLiner

+ R4 (93.0%), 3DRC, IM

RCA:
o JR4.0/JR45 (67.0%)
 AR2(33.0%)

Lo
o EBU3.5/3.75 for all

No RCA PCI performed

TABLE1 Continued

First Author (Ref. #),
Year Published

No. of Patients
(Valve Used) Study Summary on Feasibility of Coronary Anglography and PCI
Left main POl post-TAVR

Indication:

Chakravarty et al. 9 No details
2016 4 (CoreValve)

5 (Sapien)

3-dmensional right coronary; AL = Amplatz left; AR
intemal mammary; JL = Judkins left; LCA = left coranary artery; LM
coranary artery, STEMI = ST-segment elevation myocardialinfarction; TA!

coranary artery disease; EBU = extra backup; FFR = fractional flow reserve; FL = femoral left; FR = femoral right;
= non-ST-segment elevation myocardial infarction; PCl= perartanenus caronary intervention
ranscatheter aoitic valve replacement.

CONCLUSIONS

Coronary angiography and PCI in patients after TAVR

can be challenging. Intricate knowledge of the valve

design and its relationship with the coronary ostia,
sinus of Valsalva, and STJ anatomies can help predict
the difficulty in coronary reaccess and identify a
strategy to manage these patients. Proposed algo-
rithms on cardiac catheterization and PCI may aid
troubleshooting in the management of these complex
clinical scenarios.
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Valvular performance and aortic regurgitation following transcatheter
aortic valve replacement using Edwards valve versus CoreValve for
severe aortic stenosis: A Meta—analysis*'**

Samit Bhatheja ?, Hemang B. Panchal ?, Neil Barry °, Debabrata Mukherjee €, Barry F. Uretsky ¢, Timir Paul **

< Division of Cardiology, Department of Internal Medicine, East Tennessee State University, 329 N State of Franklin Rd, Johnson City, TN, 37604
b Department of Internal Medicine, East Tennessee State University, VA Building #1, Johnson City, TN

¢ Division of Cardiology, Department of Internal Medicine, Texas Tech University, 4800 Alberta, El Paso, TX, 79905

4 Division of Cardiovascular Medicine, University of Arkansas for Medical Sciences, 4301 West Markham Street, Little Rock, AR, 72205




ABSTRACT

Objectives: To compare incidence of aortic regurgitation (AR), paravalvular AR and valvular performance with
Doppler hemodynamic parameters following transcatheter aortic valve replacement (TAVR) with Edwards
valve (EV) versus CoreValve (CV). Currently, there are scarce data on post-TAVR echocardiographic outcomes
comparing EV and CV.

Methods: PubMed and the Cochrane Center Register of Controlled Trials were searched through May 2015. Twenty
studies (n = 11,244) comparing TAVR procedure that used EV (n = 6445) and CV (n = 4799) were included. End
points were post-TAVR moderate to severe AR and paravalvular AR, effective orifice area (EOA), mean trans-aortic
pressure gradient (MPG), peak trans-aortic pressure gradient (PPG) and left ventricular ejection fraction (LVEF).
The mean difference (MD) or relative risk (RR) with 95% confidence interval (CI) was computed and p < 0.05
was considered as a level of significance.

Results: Moderate to severe AR and paravalvular AR were significantly lower in EV group (RR: 0.57, CI: 0.52-0.63,
p <0.00001 and RR: 0.40, CI: 0.25-0.63, p < 0.0001 respectively) compared to CV group. EOA and PPG were not
sngmﬁcantly different between EV and CV groups. lV[PG was sngmﬁcantly lowel among patients in CV group

C in EV group (MD: 2.26, CI:

Conclus:ons ThlS study showed CV is associated with higher incidence of post-TAVR moderate to severe
paravalvular AR. Echocardiographic valvular performance measures (MPG, LVEF) showed minimal but significant
difference, which may not be clinically significant.

© 2016 Elsevier




EV cv Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Chieffo 20132 340 453 0.8% 0.89(0.32, 2.47)
DiMaro 2012 1472 1050 16.4% 0.54 [0.42, 0.69]
Dworakowski 2014 1287 1153 17.9%  0.55[0.43, 0.70)
Gilard 2012 2107 1042 19.9% 0.62 [0.51, 0.77)
Hayashida 2012 347 53 3.9% 0.58 [0.40, 0.85)
Hernandez-Antolin 2011 37 21 0.1% 1.74[0.07, 40.83]
Kasel 2014 50 50 0.9% 0.38[0.11, 1.33)
Nombela-Franco 2013 41 41 1.7% 0.56[0.28, 1.12]
Spargias 2013 59 67 2.8% 0.41(0.22, 0.76)
Spethmann 2012 48 98 1.9% 0.38 [0.16, 0.92]
Tchetche 2010 24 21 0.3%  0.29(0.03, 2.60)
Van Belle 2014 1872 897 28.2% 0.60[0.51, 0.72]
Wantabe 2013 170 150 5.1%  0.52[0.34, 0.80)

Total (95% CI) 7854 5097 100.0% 0.57 [0.52, 0.63)
Total events 752 774
Heterogeneity: Chi? = 5.53, df = 12 (P = 0.94); I? = 0%

Test for overall effect: Z = 11.42 (P < 0.00001) i

Favours EV Favours CV

Fig. 2. Meta-analysis comparison of incidence of post-TAVR poderate to severe AR between EV and CV. AR = aortic regurgitation, CV = CoreValve, EV = Edwards Valve, TAVR = trans-
catheter aortic valve replacement.




(Post-TAVR paravalvular AR)

EV cv
Study or Subgrou Events Total Events Total
Abdel-Wahab 2014 3 118 351%
Abdel-Wahab Choice 2014 2 121 11.8%
Attias 2010 14 72 5.8%
Nombela-Franco 2013 9 41 26.8%
Tarsia 2014 8 56 53 20.6%

Total (95% Cl) 408 501 100.0%
Total events 33 72
Heterogeneity: Chi* = 4.59, df =4 (P = 0.33); 1?7 = 13%

Test for overall effect: Z = 3.93 (P < 0.0001)

Fig. 3. Meta-analysis comparison of incidence of post-TAVR paravalvular AR between EV and CV. AR = aortic regurgitation, CV = CoreValve, EV = Edwards Valve, TAVR = transcatheter
. I
aortic valve replacement.

Risk Ratio

M-H, Fixed, 95% CI|
0.20 [0.06, 0.64]
0.28 [0.06, 1.34]
1.07 [0.28, 4.08]
0.56 [0.28, 1.12]
0.39 [0.15, 1.04]

0.40 [0.25, 0.63]

Risk Ratio
M-H, Fixed, 95% CI

0.1 1 10
Favours EV Favours CV
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Acquired Cardiovascular Di Crouch et al

Early effects of transcatheter aortic valve implantation and aortic
valve replacement on myocardial function and aortic valve
hemodynamics: Insights from cardiovascular magnetic

resonance imaging

Gareth Crouch, MBBS,™" Jayme Bennetts, MBBS,"" Ajay Sinhal, MD," Phillip J. Tully, PhD,'
Darryl P. Leong, PhD," Craig Bradbrook, MRS,” Amy L. Penhall, BSc,” Carmine G. De Pasquale, PhD,"
Adhiraj Chakrabarty, MBBS, " Robert A. Ba PhD,"" and Joseph B. Selvanayagam, DPhil"“
s: There remains a paucity of mechani data on the effect of transcatheter aortic valve implantation
(TAVI) on early left and t ventricular function and quantitative aortic valve itation. We sought
to assess and compare the early effects on myocardial function and aortic valve hemodynamics of TAVI
and aortic valve replacement (AVR) using serial cardiovascular magnetic resonance (CMR) imaging and

comparison study of 47 patients with sev
26) or high-risk R (n = 21). CMR (for left ven ght ventricle function, left ventricular mass,
left atrial volume, and aortic reg
(<14 days).

rgeons score (TAVI, 7.7 vs AVR. 5.9:
11). Preoperative left ventricular (TAVL, 69% /R, 73 10%: P = .10) and right ventricul
's AVR. 59% =+ 8%: P = .5) ejection fractions were similar. Postoperative left ventricular
t, decline in right ventricu i iction was more
itant fraction was
size (110 vs 84 mL; P = .02
Further analysis revealed a significant relationship between the increased aortic re, itant fraction and greater
size (P = .006), and a trend toward association between the decline in right ventricle dysfunction and
increased postprocedure aortic regurgitation (P = .08).

Conclusions: There was no s| cant difference in early left ventricular systolic function between techniques.

Whereas right ventricle systolic function was preserved in the AVR group, it was si

after TAVI, possibly refle a clinically important pathophysiologic consequence of paravalvular aortic regur-
tion. (J Thorac Cardiovasc Surg 2015;149:462-70)

50 Patients Screened

3 Declined

47 Underwent CMR and
TTE

26 TAVI

21 Post-procedure 26 Post-procedure
CMR & TTE CMR & TTE




Our results demonstrate for the first time that TAVI is
associated with early RV dysfunction. This may reflect
the higher incidence of AR with TAVI and explain the

recent observation of increased long-term mortality in this
setting.
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First look at long-term durability of

transcatheter heart valves:
Assessment of valve function up to
10-years after implantation

Danny Dvir, St. Paul’s Hospital, Vancouver, Canada.

On behalf of coauthors: Helene Eltchaninoff, Jian Ye, Arohumam Kan, Eric Durand, Anna
Bizios, Anson Cheung, Mina Aziz, Matheus Simonato, Christophe Tron, Yaron Arbel, Robert
Moss, Jonathon Leipsic, Hadas Ofek, Gidon Perlman, Marco Barbanti, Michael A. Seidman,
Philippe Blanke, Robert Yao, Robert Boone, Sandra Lauck, Sam Lichtenstein, David Wood,
Alain Cribier, John Webb
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PCR Freedom from THV degeneration

100% S e—

u%-\l
\"
80% N
-
L
60% 1@
-
40% -
20%
0%
0 2 4 6 8
Time (years)
# at risk 378 199 116 43 7

THV degeneration was defined as at least moderate regurgitation AND/OR mean gradient = 20mmHg, which did not appear
within 30 days of the procedure and is not related to endocarditis.
KM estimate of THV degeneration included censoring of patients at their date of last known THV functioning well without evidence for

degeneration per study definition
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Mecchanical aortie valves for the treatment of AVS: the first option up to 2000

SIM Carbomedic Oon-X

= 7
| MEDTRONIC

Comparison of FDA Submission Data

EOAs for Mechanical Aortic Prosthetic Heart Valves*

Valve Size On-X' CMmI? ATS? SJM Regent*

On NP Prosthetic Hewrt Valve. Summmary of Sulety emd Effectiveness Duls submitied to the United Stutes Food end Drug Administretion
PMA POD0OIT. Approval date May 30, 2001 and October 11, 2002

CarboMeadicx® Prosthetic Haart Valve. Summary of Safety and Ef Data d to the United States food and Drug
Administrution. PMA PO00S0. Approvel dete April 13, 1993

ATS Opon Pivot® Gileaflet Hoart Voo, Summary of Safety and Efoctivencss Date swbmitted to the United States Food and Dvug
Administration. PMA 1990046, Appeaval date October!d, 2000

LM Damamsls Valie (hnrad Chade Gimmmman markane cnensil




Bioprosthetic aortic valves — differences

* Hemodynamic performance

* Long — term durability

* Facility for future ViV TAVI




The INSPIRIS RESILIA Aortic Valve

The first offering in ajnew class of resilient bovine pericardial valves

RESILIA tissue

« Improved anti-calcification
properties'*
Improved sustained Leverages the features of the

hemodynamic performance’* ] trusted Carpentier-Edwards
PERIMOUNT Magna Ease

valve

Stored dry and ready lo useT

0 .VFit technology

Incorporates two novel
features designed for potential
future valve-in-valve (ViV) procedures *

* Fluoroscopically visible size markers — . Valve leaflets: Bovine pericardium

* Expansion zone Stent: Cobalt-chromium alloy, polyester

Fabric covering stent: Polyester cloth
Valve sewing ring: Silicone rubber

1 RESILIA tissue tested against commercially-available bovine pencardial tissue from Edwards in a juvenile sheep model Flameng W, et al CVS 2015149 340-5
[ No clinical data are available that evaluate the long-term mpact of RESILIA bssue in patents. |
I No nnse re¢ quired




Multiple factors influence tissue calcification, some of which are |
inherent to the current technology (e.g. free aldehydes)

The primary mode of failure for bovine

pericardial valves is calcification,

Tissue ks exposed to free
aldehydes during tissue
fixation and storage

Tissue exposure to free aldehydes during glutaraldehyde fixation and storage is a major cause of calcification.

Schoen FJ, Levy RJ. Ann Thorac Surg. 2005, 79:1072-80

RESILIA tissue:
Rationale and pre-clinical data

Bart Meuris, MD, PhD




Glycerolization

The valves undergo treatment with a glycerol and ethanol mix, which displaces
most of the water present in the pericardial tissue and replaces it with glycerol.

As a result of glycerolization, the valves can be packaged and stored dry, without
the need for any liquid-based storage solution such as glutaraldehyde.

RESILIA tissue is bovine pericardial tissue transformed
by the addition of a novel integrity preservation
technology

* |ntegrity preservation technology incorporates two proprictary features with a new way to virtually eliminate free

aldehydes while praserving and protecting the ussue

integrity preservation technology

I

Free aldehydes Stable-capping Glycerolization Glycerolized tissue
Permanently blocks free Glycerol desplaces waler
aldehydes the bssue and preserves
hssua ntegnty, which
enables dry storage

RESIUA tissue:
Rationale and pre-clinical data

Bt Mewrn. MU, I'ND
Untivarnty Hospetain | suven, Baighen




Bioprosthetic aortic valves — differences

* Facility for future ViV TAVI

\ 4

Residual stenosis (PPM) —— ring fracture
Coronary artery obstruction — stent protection/Basilica
Valve thrombosis

Unknown durability




Medtronic (Minneapolis, Mosaic Tissue valve Porcine

Minnesota)
- h

SL Jude Medical Epic (Biocor) valve

i -
(St. Paul, Minnesota)
{ )

Epic Supra Porcine Insiche
(Biocor Supea)
valve

Trifecta Bovine
Pericardium

Porcine Inside

Sorin (Milan, Italy) Mitroflow Bovine
Pericardium

Soprano Armonia Bovine
Pericardium

Vascutek (Inchinnan, Aspire Porcine
United Kingdom)

Transcatheter Valve-in-Valve and Valve-in-Ring for Treating Aortic and Mitral Surgical Prosthetic Dysfunction. Paradis et al,
JACC (66), 2015




Manufacturer/ Bard TRU Balloon Bard Atlas Gold Balloon  Appearance
Brand Fracture/Pressure Fracture/Pressure After Fracture

St. Jude Trifecta
NO NO
’ 5 £
St. Jude Biocor Epic

w YES /8 ATM YES / 8 ATM
\

Medtronic Mosaic

YES /10 ATM YES/10ATM

YES /10 ATM YES/10 ATM

Medtronic Hancock Il
u

<

YES/12ATM YES/12ATM

™
YES /12 ATM YES /12 ATM
Edwards MagnaEase

-

-
-

- YES /18 ATM YES/ 18 ATM

L, YES / 18 ATM YES /18 ATM
Edwards Magna

} g 19 mm YES /24 ATM YES /24 ATM
N .
21 mm YES /24 ATM YES /24 ATM

1. Balloons sized 1 mm larger than valve size,
2. Medtronic Mosaic and Sorin Mitroflow have no metal in ring

Fg 3. Swmmary of bendr testing of high presaure balloon inflation o fracture the valve frame of commercial US swgical Hssue valves.
ATM = atmospheress TRU = Tru Dilation.)




The maximum gain in diameter that can be achieved
with ring fracture (BVF) is between 3 and 4 mm:

Stented AV No 21

BVF @

internal valve dimension 24-25 mm




CT reconstruction VIV:
23-mm CoreValve Evolut R
in a 19-mm Edwards
Magna, followed by
bioprosthetic valve fracture
(BVF).

Bioprosthetic Valve Fracture Improves the Hemodynamic
Results of Valve-in-Valve Transcatheter Aortic
Valve Replacement
Cire Cardiovasc Interv. 2017:10:¢005216

Fractured Magna (A) and Magna Ease (B)
bioprosthetic valves




Edwards Inspiris Resilia Valve Expansion zone




Edwards Inspiris Resilia Valve

. Significant Swgical
Valve e xpans ion

Initial Surgical Valve
EOA preserved alter
TAVR Valve-in-Valve
T
| uvn,\

V' Yalw -”
'\’\*/\/

—g Size marker

—ae EXpansion zone
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Key question

Which type of prosthesis performs better
in patients between 50 and 65 years after
aortic valve replacement: mechanical or biological?

|

Key finding(s)

Similar 15-year survival rates in patients older than 55
years. More bleeding with mechanical prostheses.
More reoperations with biological prostheses.

]

Take-home message

Biological prostheses in patients
older than 55 years are a reasonable choice.

Cumulative Survival

§

1

h

=
.
i

Q.0

Survival function. Matched Cohort patients 55-65 years
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527 NS,
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TAV ell informed patient preference

4 =5 e
Younger patients
Bicuspid valve

AR

Ao aneurysm
Endocardtis
Concomitant
Rheumatic valve
Intermediate - low risk

Porcelain aorta

High surgical risk

Liver failure

Re-do with patent grafts
Severe COPD

Serious chest deformities
Intermediate-high risk

.




Factors Influencing TAVR Adoption in Europe

Volume Index GDP per capita and Implants per Million
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Transcatheter aortic valve replacement in Europe: adoption trends and factors influencing device utilization. JACC 2013
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[epieTeuBaTtikn BvnroTNTa voonpoTnTa

H ‘povrépva’ TAVI iowg va pnv £xer onuavrikn diagopa otny empBiwon 30 nuepwy OE
peoaiou KIvouvou aoBeveic ( >80 eTwv) oe oxéon e Tnv SAVR pe Baon
UXQIOTTOINMEVEG MEAETEC

H TAVI gival katwtepn TNG SAVR oTn pecotrpoBeopn emiBiwon o€ aoBeveic Jeoaiou
Ivduvou >80 eTwyv PE BAon avadpouIKa TUXAIOTTOINHEVES MEAETEC ATTO BACEIC
DedONEVWY TOU ‘aAnBivou kéouou'

H transfemoral TAVI mmAcovekTei Evavti Tng SAVR oTnv TTepIETTEURATIKA XPAON
apaywywyv aigarog, oTtov Kivouvo ETOEIiVWONG TNG VEPPIKAGS AEITOUpYiag Kal oTnv
TTTTTWON KOATTIKAG HAPHAPUYNG

H TAVI votepei Tng SAVR oTnv avaykn egeuTeVonS BnUarodoTn Kal OTnV UTTOAEITTOUEVN
apapBaABidikn diaguyn.
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Mick Jagger Undergoes
Successful Heart Valve
Procedure

mages

Mick Jagger
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