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The Evidence for TAVR

« The original data (PARTNERS)
 Intermediate Risk Patients
 Durability and Safety updates
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Brief history of TAVR

Alain Cribier:
First human transcatheter valve replacement (2002)
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Brief history of TAVR
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Brief history of TAVR

Hazard ratio, 0.93 (95% Cl, 0.71-1.22)
P=0.62

Hazard ratio, 0.55 (95% Cl, 0.40-0.74)
P<0.001
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Months

No. at Risk
TAVI 179
Standard therapy 179

No. at Risk
Transcatheter
Surgical

PARTNERS Cohort B PARTNERS Cohort A
(Inoperable) (High Risk)

NEJM 2010; 363:1597-1607. NEJM 2011;364:2187-98



Brief history of TAVR

- - . P=0.04 for superiority

Death from Any Cause (%)

Months
Noass a0 No. at Risk
TAVR 390 377 353
Surgical 357 341 297
NYHAT [ NYHA N NYHAI [ NyHAIV [l Died Prior to Visit replacement
CoreValve Extreme Risk Trial CoreValve Pivotal Trial
(Inoperable) (High Surgical Risk)

JACC 2014; 63: 1972-81. NEJM 2014,;370:1790-8.



Brief history of TAVR

Low mortality and stroke rates

Patient selection, procedural techniques,

device evolution

RetroFlex 3
delivery system

Edwards Commander
delivery system

NovaFlex+
delivery system

Improved vascular access
Lower profile devices expands
treatment possibilities

. 22F

7

RetroFlex 3
introducer sheath

Edwards eSheath
introducer set

Edwards eSheath
introducer set*

Increased treatment range
Larger and smaller valves

*Only used with 20 mm,23 mm,26 mm valve sizes
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SAPIEN valve

23 mm and 26 mm

SAPIEN 3 valve
20 mm, 23 mm, 26 mm, 29 mm

SAPIEN XT valve
23 mm, 26 mm, 29 mm



Brief history of TAVR
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PARTNER II

Intention-to-Treat Population B As-Treated Population
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« 2032 patients with STS score between 4-8%.
« PCI/CABG allowed
« Sapein XT valve

NEJM 2016; 374: 1609-20.



PARTNER II

C Transfemoral-Access Cohort, Intention-to-Treat Analysis D Transfemoral-Access Cohort, As-Treated Analysis
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685 663 652 544
Surgery 636 624 600 591 73 565

236 patients (11%) were transthoracic TAVR.

NEJM 2016; 374: 1609-20.



PARTNER II

C Death from Any Cause, According to Severity of Paravalvular Aortic Regurgitation
100

Patients (%)

“Mild

15

LEAK I1s BAD

NEJM 2016; 374: 1609-20.



Study Design

Intermediate-Risk Symptomatic Severe Aortic Stenosis

Intermediate-Risk Assessment by Heart Team

Pll S3i
n=1078

Transapical /
Transaortic (TA/ TA0)

Transfemoral (TF)

TF TAVR TA /TAo TAVR
SAPIEN 3 SAPIEN 3

PlIA
n = 2032

Transapical /
Transaortic (TA/ TA0)

Transfemoral (TF)

1:1 Randomization 1:1 Randomization

v v v v

TF TAVR Surgical TA /TAo TAVR Surgical
SAPIEN XT AVR SAPIEN XT AVR




PARTNER Il S3i

m—Surgery (PIIA)
= TAVR with SAPIEN 3 Valve
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Months from Procedure
Number at Risk:

Surgery 944 836
SAPIEN 3 TAVR 1077 1017
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PARTNER Il S3i Leak

PARTNER Il S3i PARTNER IIA Trial
Trial SAPIEN 3 Surgery
Valve

30 Days
Number of Echos:
Surgery 755
SAPIEN 3 TAVR 992
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H Severe
® Moderate
Mild

m None / Trace

PARTNER Il S3i PARTNER IIA Trial
Trial SAPIEN 3 Surgery
Valve

1 Year

610
875




SURTAVI

B Primary Outcome

24-Mo Rate (%)
95% CI for

« 1746 patients 0, 3, AR Sy dfeene

» STS score 3-15% but heart -
team agreed intermediate risk
(mean STS score was 4%).

» Corevavle 84% (Evolute R
16%).

or Disabling Stroke (%5)
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No. at Risk
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Surgery

NEJM 2017; 376: 1321-31.



SURTAVI

SURTAVI 30 day Outcomes

TAVR  —em Surgery TAVR SAVR Significant
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Vascular
Complication

AY Mean Gradient ([mm Hg)

Baseline Discharge

NEJM 2017; 376: 1321-31.



PARTNER I- 5 year

AV area
I

a8 ¢ 24

A ' & n=66 n=70 n=84

AV area index

100% - _ g 3 - 3
n=69

80% - ' ' " 2 =
60%
40% -
20% —
0%

FPI 5 Years FPl 5 Years FPl 5 Years " FPI 5 Years FP 5 Years FPI 5 Years
Total AR Trans AR Para AR Total AR Trans AR Para AR

CIMone/Trace £ Mild B Modorate
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Individual TAVR Patients

Absolute Change in Mean Gradient (mm Hg)

JACC Imaging 2017. 10: 15-25.



TVT Registry
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42,998 implants from 2011-2015
62% had STS <8% (intermediate)

JACC 2017. 70: 29-41.



TVT Reqgistry

P-Value ) P-Value
Unadjusted Adjusted djusted Adjusted

P-Value P-Value
Unadjusted Adjusted 2.5 i Adjus
R K : 2E A

T
200

Sequence Numbe i equence |

JACC 2017. 70: 29-41.



JACC 2017. 70: 29-41.

Mortality

b Value for Associati
Unadjusted < 0.0001
Adjusted = 0.1494

TVT Registry
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P Value for Association
Unadjusted < 0.0001
Adjusted < 0.0001
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The TAVR Evaluation

Understanding risk and STS score
TAVR diagnostic testing

“Cohort C”

The heart team



The TAVR Evaluation

1. Does the patient have Severe AS?
2. Is the patient having symptoms of severe

aortic stenosis?
3. What Is the best treatment?




calc.sts.org/stswebriskcalc
. Home Calculate Support

Procedure Type

CAB Only
AV Replacement
MV Replacement Only
MV Repair
AV Replacement + CAB
MV Replacement + CAB

MV Repair + CAB

The TAVR Evaluation

Risk Model and Variables - STS Adult Cardiac Surgery Database

Version 2.81

RISK

Procedure: N/A

Risk of Mortality: N/A
Morbidity or Mortality: N/A
Long Length of Stay: N/A
Short Length of Stay: N/A
Permanent Stroke: N/A
Prolonged Ventilation: N/A
DSW Infection: N/A

Renal Failure: N/A

Reoperation: N/A

SCOR

. Home Calculate Support

Prior M

Cardiac Arrhythmia

Yes

RF-Chronic Lung Disease

Mild

Severe

RF-Cerebrovascular Dis

Yes

RF-Peripheral Arterial Disease

Yes

RF-Diabetes

Yes

http://riskcalc.sts.org

Unknown

Unknown

Moderate

Lung disease documented, severty
unknown

Unknown

Unknown

Unknown

Risk Model and Variables dult Cardiac Surgery Database|
Version 2.81

RISK SCORES

Procedure: AV Replacement

Risk of Mortality: 3.398%
Morbidity or Mortality: 18.976%
Long Length of Stay: 7.245%
Short Length of Stay: 29.85%
Permanent Stroke: 1.821%
Prolonged Ventilation: 10.535%
DSW Infection: 0.213%

Renal Failure: 5.029%

Reoperation: 8.657%




The TAVR Evaluation

RISK LEVEL  STS Risk of
RF-Chronic Lung Disease Mortality

ac Surgery Database

Indicate whether the patient has chronic lung disease, and the severity level according to the following classification” No;
Mild: FEV1 60% to 75% of predicted, and/or on chronic inhaled or oral bronchodilator therapy. Moderate: FEV1 50% to
59% of predicted, and/or on chronic steroid therapy aimed at lung disease Severe FEV1 < 50 or Room Air pCO
CLD present, severity not documented Unknown A history of chronic inhalation reactive disease (asbestosis,
mesothelioma, black lung disease or pneumoconiosis) may qualify as chronic lung disease. Radiation induce:
Cardiac Arrli  pneumonitis or radiation fibrosis also qualifies as chronic lung disease. (if above criteria is met) A history of atelectasis is a
transient condition and does not gualify. Chronic lung disease can include patients with chronic obstructive pulmonary
disease, chronic bronchitis, or emphysema. It can also include a patient who is currently being chronically treated with
nhaled or oral pharmacological therapy (e.g., beta-adrenergic agonist, anti-inflammatory agent, leukotriene receptor
antagonist, or steroid). Patients with asthma or seasonal allergies are not considered to have chronic lung disease

RF-Chronic

Intermediate

Severe Lung disease documented, severity
unknown

Prolonged Ventilation: 10.535%
e ] oo .
High

DSW Infection: 0.213%

Permanent Stroke: 1.821%

RF-Cerebrovascular Dis Renal Failure: 5.029%

Ye Unk
= “ S Reoperation: 8.657%
RF-Peripheral Arterial Disease

RF-Diabetes

Extreme




The TAVR Evaluation

Consultation with 1 cardiologist and 2 cardiac
surgeons

Echocardiogram

Coronary angiogram
Pulmonary function testing
Carotid Dopplers

TAVR protocol CT (gated CT with 1mm slices of
the heart, chest, abdomen and pelvis)

Fraility Evaluation
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JACC Invent 2014. 7:707-16.

“Cohort C”

High Risk Patients in the PARTNER Trial - 1 Year Outcomes
Survival & NYHA Survival & QoL
Alive and Alive and
[ Alive 100 D NYHA Il 100 1'd QoL
Il Dead 80 Dead or 80 . Dead or

NYHA IV No 1'd QoL
60 60

2 S
40 40
20 20

0 0

Prohibitive Risk Patients in the PARTNER Trial - 1 Year Outcomes

Survival Survival & NYHA Survival & QoL

. 100 Alive and 100 Alive and
[ Alive NYHA I/l = Moderately 1'd QoL

Il Dead 80 Dead or 80 Dead or
NYHA IV < Moderately 1'd QoL

60
R
40
20

0



JACC Invent 2014. 7:707-16.

“Cohort C”

TAVR
Beneficial

Clinical Risk
Stratification

Multidisciplinary
Heart Valve - — — @ —> | Uncertain
Team

Geriatric Risk

Stratification
TAVR

Futile

TAVR
Beneficial

Severe AS What is most Severe AS

Clinical and influencing Clinical and

Geriatric health status Geriatric
Comorbidities (symptoms, QoL)? Comorbidities

Proceed
- with
TAVR

Clinical
—> Judgment

Alternative
—>» care plan

without TAVR

Uncertain

TAVR
Futile




RISK

The Heart Team Concept

Cardiology

TAVR HEART TEAM

. Cardiologist

. Cardiac Surgeon

. Interventional Cardiologist Cardiothoracic
. Non-invasive imaging

specialist Surgery

. Cardiac Anesthesia
. Cardiac Rehab Specialist
. Nursing

Specialist/Coordinator

PATIENT

ANATOMY



The Unique “TAVR”

 Valve in Valve
e Pulmonic valve



Valve In Valve

Perimount Magna Mosaic Hancock I
(Edwards) (Edwards) (Medtronic) (Medtronic)

A

Mitroflow Trifecta Epic
(Sorin) (St. Jude Meqical) (St. Jude Medical)

Common Surgical Valves

Endocarditis Thrombus

Valve Failure

JACC 2011. 4:721-32.
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60 ' : 23-mm device in stented

A ) 23-mm device in stentless

o 26-mm device in stented

e ! ' S
: : 26-mm device in stentless
Post procedural 40 Edwards SAPIEN : : -
gradients (mmHg) "

Global V1V reqistry
202 patients
93% Success rate

26-mm device in stented
26-mm device in stentless
29-mm device in stented

40 - CoreValve : 29-mm device in stentless

Post procedural
gradients (mmHg)

0
14 16

Bioprosthesis size small intermediate large
internal diameter (mm) <20 2208&<23 223

Surgical valve internal diameter(mm)

Circulation. 2012; Online.
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Total Aortic Regurgitation

Mean Gradient (mm Hg)

Viean Gradient

p=0.1135

KCCQ Overall Score
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Webb, J.G. et al. J Am Coll Cardiol. 2017;69(18):2253-62.

JACC 2017. 69:2253-62



Valve in Mitral

CASE



Pulmonic Valve Replacement

CASE



Future of TAVR

Low Risk Trial PARTNER 3 (Corevalve low
Risk) currently enrolling.

Bicuspid Valve disease.
PCI/TAVR versus AVR/CABG.

Moderate AS iIn setting of LV dysfunction
(TAVR-UNLOAD).



Transcatheter Mitral Valve Therapies

« Mitral Clip
» New valve replacement technologies

 New valve “repair” technologies
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Carpentier Classification of mitral regurgitation



Mitraclip

« FDA approved for treatment of
“degenerative” mitral valve disease in
those at high surgical risk

« High risk: >6% mirtal valve repair or
>8% for replacement

« COAPT trial: treatment of functional
MR In patients with LV dysfunction

« Continued Access COAPT registry




Mitraclip

CASE



TMVR

Apical Tether Annular Winglets

 Mitral valve position
 Valve sealing

. 0 ) %‘, \/\ />/\& i
e Obstruction of the LV outflow tract

° De I ive ry System Native Leaflet Engejgement Radial Force
- Anchoring and retention < T

e Complex mitral valve anatomy

External Anchor

JACC 2017. 69:2175-92.



TMVR

Tendyne Valve Intrepid TMVR

Main body with
bioprosthesis

(A) \
TMVR - 3 er metra nt. Aw winte rexiith 4], primted with

Publighing. B and C are countesy of Dr. Vinayak Bapot, Guys and St. Thomas® NHS Foundation Trust, London, United Kngdom

Intrepid

JACC 2017. 69:2175-92.



FIGURE = Tiara Valve Caisson Valve

(A) Valve o 3.1 Fluoroscopy o -chier nal tra ¢ = dography vas provided by Casson Interventional
(A) Valve prosthess 1 ¢ nal tra ged e B and C a= courtesy of Dr
Cheung et al

FIGURE 7 Mighlife Valve

A

diography frm the surgeon’s pant of view. Courtesy of Dr. Ridiger Lange,

JACC 2017. 69:2175-92.



ANCORA/ACCUCINCH

JACC 2013. 4:1-13.



Case XX



Conclusion

 Transcatheter aortic valve replacement has been

transformative for the care of patients with Severe
AS.

» Refinements in technology has improved care.

« Mitral Valve disease I1s the new frontier In
structural heart disease.
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