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TAVI for moderate risk
patients?
Yes, data is favourable.
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Severe Aortic Stenosis is Under
diagnosed and Under-treated
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Studies show at least 40% of severe aortic stenosis
patients are not treated with an AVR
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(Risk stratification)

Surgical risk is most commonly estimated by the Society
of Thoracic Surgery Predicted Risk of Mortality (STS-
PROM) and the European System for Cardiac Operative
Risk Evaluation (Euro SCORE).

Euro SCORE - validated in patients undergoing valve
surgery.

Logistic Euro SCORE - Persistently overestimate the
mortality rate. the risk score divided by 3 — accepted true
risk comparable to STS score.

STS PROM score

Derived from the STS database.

Voluntary registry of practice outcomes, which estimates
the risks of mortality, morbidity, renal failure, and length
of stay after valvular and nonvalvular cardiac surgeries.

Underestimates the true mortality rate after the cardiac
surgery.
Truly reflects the operative and 30 day mortality for the

highest risk patients undergoing aortic valve
replacement.

2011 updated score - is especially for TAVR - includes
liver disease assessed by MELD score, previous
radiation therapy, porcelain aorta, oxygen dependence.

http://riskcalc.sts.org/stswebriskcalc/#/calculate
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Limitations of Euro SCORE

include certain characteristics that would complicate
surgery and increase operative mortality, such as

Previous mediastinal irradiation

Presence of severe calcification in the thoracic aorta(porcelain
aorta)

Anatomic abnormality of the chest wall
History of mediastinitis
Liver cirrhosis
Patient’s frailty
Algorithms were calculated from patients
Applicability to patients who were not surgical candidates ?

Complexities of
Measuring Risk

some patients may have low scores, certain condit)
preclude them from being suitable
andidates for surgery, for example:

* Extensively calcified (porcelain) aorta
* Chest wall deformity

* Oxygen-dependent respiratory
insufficiency

¢ Frailty

Porcelainaortain TAVR
LeonM etal. New EnglandJournabf Medicine20100ctober21;363(17):15971607. candidate
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SAVR Observed: Expected30d mortality STSdatabasez0022010
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Thourani, et al., AnnThoracSurg2015; 99: 55-61

Surgery is Scary
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SurgicalAortic Valve Replacement

A Generalanesthesia

A Sternotomy

A cCardiopulmonanpypass
A Bloodloss

A Postopventilation/ICUstay

A Significantrecoveryperiod

Canadian In Hospital Mortality for sAVR
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Aortic valve surgery: Marked increases in volume and significant
decrenses in mechanicnl valve usee—un analysis of 41,227 paticnts over
S years from the Society for Cardiothoracic Surgery in Great Britain
and Ireluand National database
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In-hospitalmortality
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Transcatheter Aortic Valve Implantation
(TAVI)

TAVR: A Breakthrough
Technology

EstimatedGlobal TAVR Procedures

An Explosive
Growth
Trajectory

20122013201420152016201720182019202020212022202320242025

In the Next 10 Years,
TAVR Will Increase 4X




1/22/2017

Is TAVRSuperiorto Surgery

In PARTNER Jtranscatheter aortic valve replacement (TAVR) was

Equivalentto Surgeryin High-Risk Patients

ALL CAUSE MORTALITY
At 5 Years

100% ErrorBarsRepresent
95% ConfidenceLimits 67.8%

80% | : At 5 Years [
A ~d ‘ Patientsthat

60% — had TAVR with the

m EdwardsSAPIEN

40% - valve showed

7 o HR [95%ClI] = 1.04[0.86,1.24] SUrV|VaI
p (log rank) =0.76 equValent

to SAVR

All -CauseMortality (%)

20%

006 T T
0 24 36
MonthsPostRandomization

No. atRisk
TAVR 348 228 191
SAVR 351 236 210 174

PerACC / AHA Guidelines,TAVR is a reasonablealternative to surgery in patients
who meetanindicationfor AVR andwho havehigh surgicalrisk for surgicalAVRs

9. NishimuraRA etal. JACC.2014.doi: 10.1016/}jacc.2014.02.537.




1/22/2017

TAVR was superioto standard therapy in patients with
symptomaticsevere aortic stenosis who were not candidates
for surger

4
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ALL-CAUSE MORTALITY
Inoperable Cohort

T = standardRx (n = 179) 93.6%

s==TAVR (n=179)

Withouttreatment—,
94% of patients
in thestandard

50.7% 71.8% therapygroup
died within
S5years

All-CauseMortality (%)

30.7% HR [95%Cl] = 0.50[0.39,0.65] 21.8% absolute
: p (log rank) < 0.0001 g g
reduction in
mortality at

24 36 48 ' 5 years
Months

TAVI vsAVR in High-risk Patients

A Lower 30-daymortality with transfemoral TAVI

A Quickerrecoveryof functionalstatusgxercise
capacityandquality of life

A Costeffective

A TAVI is thetreatmenbf choicein the high-risk
population

The Leeds Teaching Hospitals Wle ]
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Why TAVI in
Low andIntermediateRisk?

A Mortality will belower thanAVR
A Morbidity will beless
A Recoverywill bequicker

A Patientswill wantit

The Leeds Teaching Hospitals W)

The PARTNER 2A Trial
NEJM On-line

™ NEW ENGLAND
JOURNAL of MEDICINE

Transcatheter or Surgical Aortic-Valve

Replacement in Intermediate-Risk Patients

1/22/2017
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Purpose

ATo evaluate the 1 -year clinical and echo
outcomes of SAPIEN 3 TAVR in intermediate -risk
patients.

ATo compare these intermediate  -risk patient
outcomes using SAPIEN 3 TAVR with surgery results
in similar intermediate -risk patients from the
PARTNER 2A trial using a rigorous pre -specified
propensity score analysis

Unadjusted Time -to-Event Analysis

— P2A Surgery
— SAPIEN 3 TAVR

All-Cause Mortality (%)

] Months from Procedure
Number at risk:

P2A Surgery 944 836
S3 TAVR 1077 1017
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Unadjusted Time -to-Event Analysis

— P2A Surgery
— SAPIEN 3 TAVR

All Stroke (%)

6.1%

s
2.7%

T T T T T
0 6 12
Months from Procedure

Number at risk:

P2A Surgery 944 786
S3 TAVR 1077 987

Paravalvular Regurgitation (V1)
3-Class Grading Scheme

P <0.001 P <0.001
O Moderate 0.6%

F r - O Mode E Mild 3.5%
8.0%

Mild
26.8%

Severe
= Moderate

Mild

None/Trace

Surgery

Surgery
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The PARTNER 2A and S3i Trials
Conclusions

Aln intermediate-risk patients, SAPIEN 3 TAVR
resulted in low 1-year rates of all-cause mortality
(7.4%), all stroke (4.6%), and moderate or severe
aortic regurgitation (1.5%)

Is TAVR Superior to Surgery?

Primary Endpoint (ITT)
All-Cause Mortality or Disabling Stroke

a1
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= Surgery HR [95% CI] = 0.89 [0.73, 1.09]
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Number at risk: Months from Procedure
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Primary Endpoint (ITT)
All-cause Mortality or Disabling Stroke

Relative Risk Ratio 0.92 m
- = NOon NIeriority

Favors TAVR  Risk ratio (test/control)  Favors Surgery

Is TAVR Superior to Surgery?

Primary Endpoint - Superiority

Weighted Difference -

Favors TAVR Favors Surgery




NYHA Class (ITT)
All Patients

All p <0.001 for change from baseline to each time point

p = 0.90 p = 0.0013

TAVR Surgery TAVR Surgery
Number at risk: 1011 1020 875 977

Percentage %

0%

Baseline 30 Days

Echocardiography Findings (VI)

=+=Surgery

-=-TAVR

p =0.97

TAVR Surgery
817 899

2 Years

Valve Area (em?)
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Severity of PVR at 30 Days and
All-cause Mortality at 2 Years (VI)

50 |
— Modeiatc SRSy Overall Log-Rank p = 0.001

None/Trace Mod/Sev (reference = None/Trace)
p (Log-Rank) < 0.001

34.0%

Mild (reference = None/Trace)
p (Log-Rank) = 0.82

14.1%

All-Cause Mortality (%)

7\ T T T
0 12 15 18

Months from Procedure
Number at risk:
Moderate/Sev 36 22

None/Trace 701 56: 5: &} 5! 612

The PARTNER 2A Trial
Conclusions

In intermediate-risk patients with symptomatic severe
aortic stenosis, results from the PARTNER 2A trial
demonstrated that...

ATAVR using SAPIEN XT and surgery were similar
(non-inferior) for the primary endpoint (all-cause mortality
or disabling stroke) at 2 years.

AThe SAPIEN XT valve significantly increased echo AVA
compared to surgery.




The PARTNER 2A Trial
Conclusions

AOther clinical outcomes:
I TAVR reduced severe bleeding and new AF
I Surgery reduced vascular complications and PV

Aln the SAPIEN XT TAVR cohort, moderate or severe
PVR, but not mild PVR, was associated with
increased mortality at 2 years.

The PARTNER 2A Trial
Clinical Implications

AThe results from PARTNER 2A support the use of
TAVR as an alternative to surgery in intermediate risk
patients, similar to those included in this trial.

Aln patients who are candidates for transfemoral
access, TAVR may result in additional clinical
advantages.

ALong-term durability assessments of transcatheter
bioprosthetic valves are still lacking and extrapolation
of these findings to low-risk patients requires further
clinical trial validation.
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TAVR — Current Landscape and
Limitations

A Paravalvular leak

A Pacemaker

AVascular complications
A Minimalist Approach

New cerebral lesions are found in the vast
majority of patients following TAVI

% of TAVR patients with new cerebral lesions on

~

Ghanem, et. al, JACC 2010

A 68-100% of TAVR patients affected
A Most patients have multiple infarcts
A “silent” infarcts associated with1,23

A 2-a-fold risk of future stroke

A >3-fold risk of mortality

A >2-fold risk of dementia

A Cognitive decline

Cabau 2011
Arnold 2010
Kahlert 2010
CLEAN-TAVI
control arm
PROTAVI-C

Astarci 2011
DEFLECT Il
Bijuklic 2015

A Dementia
1. Sacceetal., Stroke2013
2. Vermeeretal., Stroke2003
3.Vermeeretal.,New EnglJ Med 2009
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Stroke Reduction

1. Lower Profile Devices

2. Technical Adjustments ???

3. Anticoagulant & Antiplatelet Therapies

4. Embolic Protection Devices ?7?7?

CLEAN-TAVI shows Claret filters
significantly reduce lesion number and \\ q
volume

Lesion Number per Patient Total Lesion Volume per Patient

0% Reduction 7% RNeduction

Claret Montage Cerebral Protection System significantly reduces new cerebral lesion
number and volume at 7 days, as measured by DW-MRI
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TAVR — Current Landscape and
Limitations

A Stroke

A Pacemaker
AVascular complications
A Minimalist Approach

DesignChangesEnable Low Delivery Profile

A Designed to minimize paravalvular (PV)
leak
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Paravalvular Leak Drops with CT Sizing
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TAVR — Current Landscape and
Limitations

A Stroke
A Paravalvular leak

AVascular complications
A Minimalist Approach
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Relationship of the Aortic Valve Complex
and the Cardiac Conduction System

U Conduction disturbances are
not limited to TAVR (PPM
incidence after SAVR was
6.9% in PIIA*)

U PPM incidence after TAVR is
device specific (ESV — 6%,

s MCV 28%s )

{8 U Changes to device design
- and procedural technique
(higher implantation, less
oversizing, no BAV) may
reduce PPM rate going

forward

1) y . S
Ferreira et al. PACE 2010;33:1364-72

PermanentPacemakerRate

40% -+

35% 33.7%

30%

25%

20%

15% -

% Patientswith PPM at 30 Days

10% -

5% -

0% —+—

LOTUS LOTUS Corevalve CoreValve Direct Flow SAPIEN 3 Direct Flow  Evolut R SAPIEN 3 PDrtICO SAPIEN XT SAPIEN SAPIEN 3

RESPOND REPRISEIl  Extreme  High Risk DISCOVER PARTNER Il DISCOVER CEStudy PARTNER Il CEStudy PARTNER PARTNER CEIR

N=250 +Ext Risk N=390 N=100 S3HR Registry N=60 S3i N=103 1]} {1l:] N=101
N=249 N=583 N=250 N=1076 N=284 N=276

28.9%
21.6%
19.8%
17.0%
13.0%
12.0% 11.7%
10.1% 9. 7%
6 4% g%
4.0%

1/22/2017
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TAVR — Current Landscape and
Limitations

A Stroke

A Paravalvular leak
A Pacemaker

A Minimalist Approach

Dramatically DecreasingSheathProfiles

J 1% Generation 41 2" Generation L_ _‘ 31 Generation |>

~28.5 FR OD ~22 FROD 14FR OD
9Imm 7mm =5mm
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Major Vascular Complications

= SAPIEN
= SAPIEN XT
B S3IR

TAVR — Current Landscape and
Limitations

A Stroke

A Paravalvular leak

A Pacemaker

AVascular complications

1/22/2017
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vwnat Is_the Minimalist
TAVR?

What’s Next?
Efficiency and Economics: Minimalist TF TAVR

-~

Courtesy Emory
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Comparisomn of Tranmnsfermaoral Tranmnscatheaeter <C»
Aortic Valve Replacement Perforrmedc

im the Catheterization Laboratory

CMiniMmalist Apperaoach) Versus Hylborid
Operatinag Room (Standard Approach)

Outaomoas anad Cost Analysis
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T=0.0001
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Take Home Messages
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TAVI outcomes in high-risk patients in experienced centers are already
better than AVR outcomes in all-comers.

Technological advances in TAVI have already and will continue to lead to
better results.

TAVI outcomes in intermediate and low-risk patients will inevitably be
even better.

Current long-term data show excellent durability of TAVI valves and good
clinical outcomes.

Just like PCl vs CABG, reduced morbidity, accelerated recovery, and
patient preference make TAVI the preferred treatment option.

The envelope for TAVI should be extended to all patients with aortic
stenosis.
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