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STRUCTURAL HEART UPDATES
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UPDATES IN STRUCTURAL HEART DISEASE

 TAVR — Proven and Tested

e Mitral Clip and Role in Functional MR

« PFO Closure for Cryptogenic Stroke
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Etiology: Calcific Aortic Stenosis (AS)

Mechanism of Stenosis is Similar to Atherosclerosis?

Healthy Aortic Valve Stenotic Aortic Valve

e Mainly solid calcium deposits =
within the valve cusps | “

* Similar risk factors to Coronary/ ’
Artery Disease (CAD)

* High coincidence of CAD and A
in same individual?

e 6th, 7th, and 8th decades of life
e C(Calcific AS is leading cause of aortic valve replacement

1. Otto. Circulation. 1994;90:844-853.
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Aortic Stenosis iIs Life-Threatening

and Progresses Rapidly
Treatment Options and Timing Matter

Sarvivel “Survival after onset
4 Onset ) o
) severe (0] § Eymptﬂ'mﬁ Is 50%
1001
"ymetoms at two years and
- —
80 Latent Period Angina 20% at five years.”"
60- (Increasing yncope » : : .
Obstruction, Failure Surgical intervention
40 Myocardial [for severe AS] should
Overload) E Avi- ;wiv'il be performed promptly
20+ Years once even ... minor
T symptoms occur.’2
0 40 50 60 70 8o Years
__-9——_ wﬁi&m&z' mﬂﬂﬂﬁ?ﬁ:ﬂﬂmﬁmmm s Corvsieia UniveErsity

RONOVISCULAR RESEARCH  Chart: Ross J Jr, Braunwald E. Aorfic stenosis. Circulafion. 1968;38 (Suppl 1):61-7.
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A SOBERING PERSPECTIVE

5-YEAR SURVIVAL
(Distant Metastasis)

Survival (%)

severe Iung cancer colorectal breast cancer ovarian cancer prostate cancer

inoperable AS* cancer

5-year survival of breast cancer, lung cancer, prostate cancer,
ovarian cancer and severe inoperable aortic stenosis

*Using constant hazard ratio. Data on file, Edwards Lifesciences LLC. Analysis courtesy of Murat Tuczu, MD, Cleveland Clinic 6


Presenter
Presentation Notes
Data shows a sobering perspective for inoperable patients: 5 year survival of breast cancer, lung cancer, prostate cancer, ovarian cancer and severe inoperable aortic stenosis
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Types of Transcatheter Aortic Valves

a- Direct Flow Medical, b- Heart Leaflet Technologies, c- Innovare,
d- Jena Valve, e- Portico, f- Sadra, g- Symetis, h- Engager


Presenter
Presentation Notes
There are several companies making trancatheter valves and I cannot go into the merits of each design in this short talk. Most are in trials and are not FDA approved as yet.
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TAVR MARKET
o LEADERS

N Anrtic valve annulus

Lt Werdricle

1. Sapien — Edwards

2. Corevalve — Medtronic

R — 3. Lotus — Bos Sci

Fig 3. CoreValve
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Presentation Notes
The Core valve won FDA approval a few weeks ago. 


TAVR — ACCESS STRATEGIES

Multiple Options for Vascular Access

carotid - :
j \Js b subclavian/
direct . V) i axillary
y —>
aortic __ =
Transeptal — ’_ ‘
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®
Femoral Access: Lower Profile — Lesser Complications

distal = 16.5 mm
7
S
o 16.4 mm
9.2 mm
o«

10.2 mm

8.8 mm
v
L

8.4 mm
8.6 mm

7.9 mm

minimal / cla 8.0 mm
lumen .
diameters

— 28 mm for a 26 mm valve (24F RetroFlex 3 sheath) — SAPIEN

— 26 mm for a 23-29 mm valve (16-20F NovaFlex sheath) — SAPIEN XT

— 26 mm for a 23-31 mm valve (18F Gore Dryseal sheath) — COREVALVE

— 25.5mm for a 23-29 mm valve (14-16F e-sheath Edwards) — SAPIEN 3

— 25.5mm for a 23-31 mm valve (14F InLine sheath) — COREVALVE EvolutR
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Presentation Notes
In order to deliver the 23 mm and 26 mm Edwards SAPIEN Transcatheter Heart valves, minimum vessel diameters are required to accommodate the compatible sheath sizes. A 22 French sheath is required to deliver the 23 mm valve and a 24 French sheath is required to deliver a 26 mm valve. Outer diameters of these sheaths are 8.4 mm and 9.2 mm, respectively, therefore, it is important that patients have a minimum vessel diameter  of ≥ 7 mm for a 23 mm valve procedure and ≥ 8 mm for a 26 mm valve procedure. 

In order to confirm appropriate vessel access for the transfemoral procedure, the TAVR Heart Team will perform a CT. Evaluation using CT is typically not done unless the Heart Team confirms that patient is a candidate for TAVR.




Alain Cribier: First human TAVR (2002)

11


Presenter
Presentation Notes
UPDATE WITH A NICER LOOKING IMAGE OF SAPIEN

Mirroring the fruitful collaborative efforts that produced the Starr-Edwards mechanical and Carpentier-Edwards bioprosthetic valves, the achievement of the first clinically successful percutaneous aortic heart valve replacement involved several individuals. Dr. Alain Cribier first recognized the need for a percutaneous solution to severe aortic stenosis after his pioneering efforts in developing balloon aortic valvuloplasty were met with mid-term outcomes that were less than satisfactory.

Many reasons were given to argue why transcatheter heart valve implantation for severe aortic stenosis should not be attempted. These included bulky leaflet calcification predisposing to coronary artery obstruction or liberating a lethal dose of cerebral embolic debris; noncompliant leaflets and annulus promoting irregular valve expansion with poor leaflet coaptation; and, asymmetric calcium deposits exacerbating paravalvular leakage.

Hence, the cardiology and cardiac surgery community took a keen interest when Dr. Alain Cribier, Rouen, France, performed the first successful TAVR on April 16, 2002, in a 57-year-old man with severe calcific AS. The presence of cardiogenic shock (systolic blood pressure 80 mm Hg and ejection fraction 14%) and subacute leg ischemia (status post aorto-bifemoral bypass) excluded the patient from conventional AVR.

The valved stent was a tri-leaflet bovine pericardial valve mounted on a balloon-expandable stainless steel frame (length 14 mm, o.d. 21-23 mm), and was the archetype of the Edwards SAPIEN transcatheter heart valve.

A percutaneous, antegrade transseptal approach was employed through the right femoral vein using a 24 Fr sheath. Dr. Cribier used BAV as an integral step in the TAVR procedure to achieve pre-dilation of the stenotic aortic valve and facilitate accurate transcatheter valve position. Immediate valve assessment demonstrated a mean gradient of 9 mm hg, and a valve area of 1.6 cm2.

Two years later, Dr. Cribier published a series of six patients with severe aortic stenosis treated between April 2002 and August 2003. The bovine pericardial valve was successfully implanted in five of six patients, with no residual gradient, a mean valve area of 1.7 cm2, and no cases of coronary artery obstruction. With Dr. Cribier’s successful clinical series, a new era of TAVR was born.



TAVR Global Timeline

Figure 2: Timeline of the Landmark TAVR Clinical Trials and Commercial Approval by the FDA

Publication of the PARTNER-2 | FDA expands indication for FDA expands
(Cohort A) Trial 2014 y Sapien XT/3 THV for intermediate indication for
L risk patients 8/2016 low risk, Aug 2019
Publication of the PARTNER-1 Publication of the PARTMNER-1 FD}?\ exp.lands inldication_for
(Cohort A) Trial 2010 {Cohort B) Trial 2011 Sapien E\L&E‘;frztgﬁnd mitral

Publication of the
SURTAVI Trial 2017

First-in-man TAVI performed FDA approves Sapien THV for FDA expands indication for CoreValve,
by Dr. Alain Cribier 2002 inoperable patients 11/2011 Evolut R/Pro for intermediate
and high risk patients /2012 risk patients 7/2017

PARTNER 3 and EVOLUT

Publication of the US Pivotal Trial | " FDA approves CoreValve THV . 3 a d Ot

(Extreme and High Surgical Risk for extreme risk patients 1/2014 low risk patients,
Cohorts) 2014 r 5 and high risk patients 4/2014 March 2019

FDA = Food and Drug Administration; PARTNER = Placement Of Aortic Transcatheter Valves trial; TAW = transcatheter aortic valve implantation; TAVR = transcatheter aortic valve replacement;
THV = transcatheter heart valve.



AS Clinical Trials

Extreme or High Surgical Risk Trials Surgical Risk

PARTNER-1 U.S. Pivotal CoreValve
Published New England Journal of Medicina 2010, 2011, puniishad Journal of tha American Collage of Cardiology and New Assessment

England Joumnal of Madicing 2014,

STS Score
(30 day Mortality)

Intermediate Risk Trials

"

Low <4
PARTHNER-2 SURTAWI

Published Mew England Joumal of Medicine 2018, Fuhlishad Mew England Journal of Medicine 2017, .
Intermediate 4-8

High 8-15

Extreme >15

Low Risk Trials

PARTNER-3 Low Risk with CoreValve® Evolut® R System
FDA& approved expanded indication trial January 2016, FDA approved expanded indication tral February 2016.

Low risk trial results were published in the New England Journal of Medicine March 2019.
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Presentation Notes
aSociety of Thoracic Surgeons or (Logistic) EuroSCORE. bFor example, frailty or pending urgent major non-cardiac surgery. Lower panel: subcategorization based on the operative risk as estimated by the heart team and resultant treatment strategy. CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention; SAVR, surgical aortic valve replacement; TAVI, transcatheter aortic valve implantation.


Summary of TAVR Clinical Trials

BALLOON-EXPANDABLE VALVES
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Presentation Notes
Despite frequent BAV (78.8%), standard therapy failed to alter the dismal natural course of the disease.
The Edwards SAPIEN transcatheter heart valve demonstrated an absolute reduction in mortality of 25% at two years.


Mortality rates continue to decline

Inoperable M High-risk or greater M Intermediate-risk
10

Surgical Mortality
Intermediate Risk

6.3
5.2 4%
5 4.5%
3.6 3.4
2.2
- =
. =

All-cause mortality (%)

PARTNER IB trial PARTNER IA trial PARTNER IIB trial PARTNER IIB trial PARTNER IIA trial PARTNER Il HR trial PARTNER Il S3i trial
(transfemoral) (overall) (transfemoral) (transfemoral) (overall) (overall) (overall)
175 344 271 282 167 583 1,011
\ . J A\ J - J
_ W _ Y — g
SAPIEN valve SAPIEN XT valve SAPIEN 3 valve

15
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Chart1
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ACM

		All-Cause Mortality

				30 Days

		PARTNER IB trial
(transfemoral)		6.3

		PARTNER IA trial
(overall)		5.2

		PARTNER IIB trial 
(transfemoral)		4.5

		PARTNER IIB trial
(transfemoral)		3.6

		PARTNER IIA trial
(overall)		3.4

		PARTNER II HR trial
(overall)		2.2

		PARTNER II S3i trial
(overall)		1.1






Stroke rates continue to decline

20 -
Surgical Stroke Rate
Intermediate Risk
6%
15 -
Neurologist evaluations
S (pre and post)
2 N
S 10
5 a ™
< 7.3
5 .
14
D .
PARTNERI B (TF) PARTNER Il B (TF) PARTNER Il B (TF) PARTNER Il HR (TF)
179 271 282 491
N )\ J J
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valve valve valve 16
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All-stroke (%)

30 Days

7.3

4.4

7.3

4.1
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Stroke

		Stroke

						30 Days

		179		PARTNER I B (TF)		7.3		All		ITT

		271		PARTNER II B (TF)		4.1		All		AT

		282		PARTNER II B (TF)		4.3		All		ITT

		491		PARTNER II HR (TF)		1.4		All		AT






_Zefore TAVR

k 3
= e |

Low risk

[ Medical therapy ] [ SAVR

In 2011

Low risk

In 2018

T k4
I . )|

Low risk

- |

SAVR

Aug 16, 2019

T

Low risk

AS Management —
Aug 16, 2019

[ TAVR

Indications for SAVR
In Operable Patients

1. Young patient requiring a
mechanical valve

2. Bicuspid aortic stenosis with
dilation of the ascending aorta

3. Very large aortic annulus

4. Patients ineligible for
transfemoral access

5. Aortic stenosis with multivessel
coronary artery disease

Rogers T, Thourani VH, Waksman RJ
Am Heart Assoc. 2018 May 12;7(10). pii: e007147,


Presenter
Presentation Notes
aSociety of Thoracic Surgeons or (Logistic) EuroSCORE. bFor example, frailty or pending urgent major non-cardiac surgery. Lower panel: subcategorization based on the operative risk as estimated by the heart team and resultant treatment strategy. CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention; SAVR, surgical aortic valve replacement; TAVI, transcatheter aortic valve implantation.
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Presenter
Presentation Notes
Data shows a sobering perspective for inoperable patients: 5 year survival of breast cancer, lung cancer, prostate cancer, ovarian cancer and severe inoperable aortic stenosis



AHA/ACC guidelines for aortic valve stenosis

| | |

' |
l Symptomatic
Symptomatic (stage D1) T Repeat echo every 6-12 month

l LVEF < 50%
, |

Should be
recommended

for valve Reasonable to recommend for Reasonable to recommend for Consider for severe aortic
replacement valve replacement valve replacement stenosis evaluation

*AVR should be considered with stage D3 AS only if valve obstruction is the most likely cause of symptoms, stroke volume index is < 35 mL/m?, indexed AVA is < 0.6 cm2/m? 19
and data are recorded when the patient is normotensive (systolic BP< 140 mm Hg).



B
Technical Issues with Transcatheter Valves

o Aortic Insufficiency

« Coronary occlusion

 Heart block - Pacemaker rate 25 to 13%
 Root Rupture

 Pop out and Embolization

o Stroke —7.51t0 2%

e Vascular Access and Complications

« Emergency Valve in Valve

e Suicide Ventricle

ORLANDO HEALTH’
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Presentation Notes
There are several technical issues with the valves and this procedure that will improve over time and can be the focus of another presentation. 


Future of Transcatheter Valves

 Indications
— Bicuspid Valve
— Asymptomatic Aortic stenosis.
— Aortic Insufficiency

 Technology and Procedure Improvements
— Lower profile valves and delivery systems
— Retrievable Valves and Steerable delivery catheters
— With conscious sedation and no general anesthesia
— Cath lab instead of Hybrid OR
— Cost reductions — currently each device USS - 30,000

ORLANDO HEALTH’



TAVR FOR BICUSPID AORTIC VALVE

Duke Heart Center —

TAVR for BAV: Issues

Pationt &  Patesnt B
« More oval & larger annulus

0., ]
» Potential for elliptical E*E :
[ T
h-' @ L1
w| ()

Baoatic wakie
msiphokigy

deployment with possible LY ¥, e o
impaired durability a'a% et iJ 4
— Less likely with o :

balloon-expandable J00000
SAPIEN vs CoreValve

+ Heavy & uneven leaflet calcification
« Both may lead to more PVL
- Concomitant proximal (root/ascending) aortic pathology
— Not addressed by TAVR

— More frequent angulated aorta with vertical annulus
+ Challenge for correct positioning

— Also increased risk of device/procedure-induced aortic dissection
+ Given frequent root dilation, coronary obstruction less likely

« Aortic insufficiency with non-calcified valve not well treated with TAVR




Aortic Valve In Valve

(i) 23-mm SAPIEN in
21-mm CE Perimount, @

A, Orthogonal
view before
balloon
valvuloplasty.
(ii) 26-mm SAPIEN in
25-mm CE Porcine, (i)

B, Valve
positioning.
(iii) 26-mm SAPIEN in
25-mm Hancock, ®
' C, Final
angiographic
(iv) 23-mm SAPIEN in result.

21-mm Mosaic, ®) |

Azadani AN, and Tseng E E
Circ Cardiovasc Interv.
2011:;4:621-628

(v) 23-mm SAPIEN in
23-mm Mitroflow. ™
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Presentation Notes
The TAVR has found a special application to treat bioprosthetic surgical valves that have deteriorated over time. TAVR valves can be introduced and deployed within older surgical valves with excellent outcomes. The Global Valve in Valve registry now has more than 200 patients. 


Earlier Intervention
Active Trials

There is interest in using TAVR to intervene earlier in the AS disease process to
prevent inevitable myocardial damage and functional decline

TAVR UNLOAD

TAVR will be compared to medical therapy
in patients with moderate AS, symptoms of
heart failure, and reduced EF

TAVR UNLOAD Trial

Study Design
(600 patients, 1.1 Randomized)

Follow-up: . .
TAVR Heart Failure TAVR + 1 month Primary Endpoint
UNLOAD LVEF < 5% OHFT & months Hierarchical occurrence
Trial NYHAZ2 1 year of:
Optimal HF R - : gl:s?iﬂuse death

International therapy Clinical o [T ‘lal';g Shﬁdwl‘ur
Multicenter {OHFT) endpoints HI‘:__'SP' ﬁa;::s
Randomized Moderate A5 Symptoms Ll

disease

* Changein KCCQ

----------------

Ny 'iﬁ? Mapscal Cesran
% tctzo1s ek Posiiatan

EARLY TAVR

TAVR will be applied to asymptomatic
patients with severe AS

Severe AS in Asymptomatic Patients
EARLY TAVR Trial

2015 Total U.5. Population

Moderate and Severe' AS
~4,6 M

~1/2 Sympitomatic i ~1/2 Asymptomalic

Severe A5, Symptomatic? Severe A5, Asymptomatic®

~ 230, D ~ 250, 000

e . » “ A W
I_ \ \
Alsk @

1. Kkoma 2006, Ihansinen 1996, Anomow 1991, Bach 2007
2. Fresd 2010, lung 2007, Pellida 2005; Brown 2005 (=622}

@ TVT A)NG Irmcecathecec vabrs Tnecagies V) Garovmouy - Cl Ceesns U




Who should be referred to the Valve Clinic?

1. Severe Aortic Stenosis — All comers —

Extreme, High, Intermediate and Low
Risk

2. Moderate MR with Afib

Scheduler
Nancy Mayhew 321 841 4324

ORLANDO HEALTH’



MITRAL REGURGITATION

THE NEXT FRONTIER




Mitral Regurgitation Etiologies

Normal Degenerative
Mitral Valve MR: Prolapse

o Structural MR is due to an
anatomic abnormality of the mitral
valve itself, including the leaflets,
and/or the subvalvular apparatus.

e 2 Million or 30%

Degenerative Functional MR

MR: Flail

Functional MR is the result of left
ventricular dilation leading to
annular dilation and incomplete
coaptation of the mitral valve
leaflets.

5 Million or 70%

ORLANDO HEALTH’



Mitral Regurgitation 2009 U.S. Prevalence
A Largely Untreated Patient Population

Total MR Patientsl2 4,100,000

Eligible for Treatment3*

(MR Grade 23+) Untreated

Large and Growing Clinical
Unmet Need

14% Newly Diagnosed
Each Year

Annual Incidence3
(MR Grade 23+)

Only 2% Treated Surgically

Annual MV Surgery?

1. US Census Bureau. Statistical Abstract of the US: 2006, Table 12.

2. Nkomo et al. Burden of Valvular Heart Diseases: A Population-based Study, Lancet, 2006; 368: 1005-11.

3. Patel et al. Mitral Regurgitation in Patients with Advanced Systolic Heart Failure, J of Cardiac Failure, 2004.

4. ACC/AHA 2008 Guidelines for the Management of Patients with Valvular Heart Disease, Circulation: 2008

5. Gammie, J et al, Trends in Mitral Valve Surgery in the United States: Results from the STS Adult Cardiac Database, Annals of Thoracic Surgery 2010.
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MR Treatment (Structural and Functional)

. GDMT
« OPTIMIZE MEDICAL THERAPY:

— ACE/ARB

— Afterload reduction with nitrates (oral) and antihypertensives
(hydralazine)

— Aldosterone Receptor antagonists, Neurohormonal antagonists —
Eplerenone

— Beta Blockers

— Diuretics,

— Neprilysin/ARB inhibitors — Sacubitril/Valsartan ?

— Digoxin ?

« RE-VASCULARIZATION-CABG, PCI
 BiV PACING
 A. Fib management /treatment

ORLANDO HEALTH’



Mitral Surgery: Replacement, Repair, Stitch

Neochordae

Y-\

Triangular Resection

s\

Quadrangular Resection

Biological valve Mechanical valve
(human or porcine)

T
Completed Mitral Valve Repair
b
N\
Y N
A w I F
\ -
mmmmmmmmmmmm ne?\ —";\05“‘5\/ -
Sutures



The MitraClip System

MitraClip System Clip Delivery System

Steerable
Guide Handle

Delivery
Catheter
Handle

=

/ Steerable Guide, Steerable Stabilizer

l«.— Sleeve, and Delivery Catheter
N
- = \
\V“— MitraClip Device
(Clip)

— MitraClip NTR —— ~—————— MitraClip XTr

Abrial view

ORLANDO HEALTH®
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Tissue bridge limits annulus dilatation


Mitraclip Indications

Significant symptomatic pre treatment MR >3+.

Reduction to MR<2+ is reasonably expected

Structural MR (Functional)

No severe co morbidities that would negate procedural benefits

Prohibitive (High) risk for MV Surgery

Echo features of Severe MR

« Jet area (% of LA area) > 40%
e VVena contracta > 0.7cm

e EROA > 0.4cm2

* Reg Fraction > 50%

* Reg Volume > 60 mi/beat

ORLANDO HEALTH’




EVEREST DATA —

Clinically Important Reduction
of Mitral Regurgitation

Clinically Important Improvement
in NYHA Functional Class

Structural MR

Clinically Important Reduction
in the Rate of Hospitalization
for Heart Failure

Clinically Important Reverse
LV Remodeling

ORLANDO HEALTH®



Functional MR Clinical trials
MITRA FR and COAPT

Functional Mitral
Mitral Valve Valve Regurgitation

Normal

8| Leakage into
atrium

Mo leakage

Papillary
muscles are

displaced due "\
to dilation of & T

ventricle

MITRA FR EUROPEAN TRIAL — NO DIFFERENCE IN CUMULATIVE END POINT OF HF
READMISSION AND DEATH - AUG 2018

ALONG EXPECTED LINES AND COAPT WAS EXPECTED TO BE SIMILAR — SEPT 2018



COAPT vs. MITRA-FR:

MITRA-FR

12-Month Death or HF Hosp

COAPT

100% -
90% -
80% -
70% -
60% -
50% +
40% -
30% -
20% -
10% -

Death or HF Hospitalization (%)

0%

No. at Risk:

Control Group 152
Device Group 151

— MitraClip + MT < %7 — MitraClip + GDMT
o
— MT alone = 90% 4 — GDMT alone
(@) -
OR [95% Cl]= g 0%
1.16 [0.73-1.84] N 70%- HR [95% Cl]=
P=053 e 5 co%d 0.63 [0.49-0.82]
o o P<0.001
51.3% 0 509% -
% 46.5%
T 40%-
33.9%
T 300- 0
f__D 20% A
§ 10% -
T T T T T 1 D 0% H T T T 1
2 4 6 8 10 12 0 3 6 9 12
Months No. at Risk: Months
123 109 94 86 80 73 Control Group 312 244 205 174 153
114 95 91 81 73 67 Device Group 302 264 238 215 194

Obadia JF

et al. NEJM. 2018 Aug 27. doi: 10.1056/NEJM0al1805374

Stone GW et al. NEJM. 2018 Sept 23.



Why are the COAPT Results so Different from MITRA-FR?

Possible Reasons

MITRA-FR (n=304)

COAPT (n=614)

Severe FMR by EU guidelines:

Severe FMR by US guidelines:

Severe MR entry criteria EROA >20 mm? or EROA >30 mm? or
RV >30 mL/beat RV >45 mL/beat

EROA (mean * SD) 31 £ 10 mm? 41 + 15 mm?

LVEDV (mean * SD) 135 + 35 mL/m? 101 + 34 mL/m?

Receiving HF meds at baseline —
allowed variable adjustment in
each group during follow-up per
“real-world” practice

GDMT at baseline and FU

CEC confirmed pts were failing
maximally-tolerated GDMT at
baseline — few major changes

during follow-up

Acute results: No clip / 23+ MR 9% / 9%
Procedural complications* 14.6%
12-mo MitraClip 23+ MR 17%

5% / 5%
8.5%
5%

*MITRA-FR defn: device implant failure, transf or vasc compl req surg, ASD, card shock, cardiac embolism/stroke, tamponade, urg card surg




Transcatheter Mitral Technologies

Edge-to-edge  Coronary sinus annuloplasty Other approaches
 MitraClip « Cardiac Dimensions Carillon  MitraSpacer
» MitraFlex  Cerclage annuloplasty - St. Jude leaflet plication

Direct ann ul_oplasty and MV replacement « Cardiac Implant perc ring
CEEEIREL T[T BRI « Edwards CardiAQ* < NeoChord

* Mitralign Bident « Edwards Fortis* . .
 GDS Accucinch » Neovasc Tiara* Babic chords

« Valtech Cardioband « Abbott Tendyne* y yaltech VChord§|
« MVRX « Medtronic Twelve* * Middle Peak Medical

+ Valcare - NCSI Navigate * Mardil BACE
» Mitraspan « Mvalve* « Direct Flow » Mitralis
* Quantum Cor (RF) « Micro Interventional « Millipede
* Micardia enCor « Valtech Cardiovalve
i » ValveXchange ‘ ‘o D
« HighLife PRy "' 4

+ ‘
vy -
o

A
4
\ }

|  MitrAssist
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Mitral Valve in Valve
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Transcatheter Tricuspid Technologies

Transcatheter Therapies for Tricuspid Regurgitation

Heterotopic Caval
Valve Implantation

Coaptation Device

Heterotopic Caval
Valve Implantation

ANAA
g

Ny

g P 5
v
=3




Tricuspid Valve in Valve

52 year old female with history of
tricuspid valve replacement with a 27 mm
Edwards Mitral Magna pericardial tissue
valve and a mechanical mitral valve
replacement in August, 2013. Rheumatic
etiology. Multiple admissions 2018 for
acute CHF with reduced EF, paracentesis
for ascites, bacteremia, and large
hemorrhagic CVA while on IV Heparin.
Once all above resolved, patient had a
successful Tricuspid valve in valve
procedure with an Edwards 29 mm SAPIEN
3 valve from a Right Femoral vein
approach. Pt did very well postoperatively
without complications and no
readmissions during the 30 day
postoperative period.




Class IIB Indication
2014 and 2017 (2019) Updated Valvular Heart Guidelines:

Transcatheter mitral valve repair may be considered for:

- Severely symptomatic patients (NYHA class lll to IV) with

- Chronic severe primary (and secondary) MR (stage D) who have favorable
anatomy for the repair procedure and

- Reasonable life expectancy

- Prohibitive surgical risk because of severe comorbidities

- Remain severely symptomatic despite optimal GDMT for HF

- The clip was found to be SAFE, (BUT LESS EFFECTIVE than surgical repair)
because residual MR was more prevalent.

- Clip did reduce Mortality, heart failure readmissions, severity of MR,
improved symptoms, and led to reverse LV remodeling.

Percutaneous mitral valve repair should only be considered for patients with
chronic primary (and secondary) MR who remain severely symptomatic with
NYHA class Il to IV HF symptoms despite optimal GDMT for HF and who are

considered inoperable (high risk). "
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Who should be referred to the Valve Clinic?

1. Severe MR — Both Structural and
Functional

2. Moderate MR with Heart Failure or LVEF
<60

3. Moderate MR with Afib

Scheduler
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PFO CLOSURE TO PREVENT
CRYPTOGENIC STROKE:

The evidence Is indisputable !



Why Talk About Cryptogenic Stroke?

Ischemic Stroke
678,000 ischemic strokes every

year in the US?

— Leading cause of disability in the US and B Large Vessel lSmall Vessell Other

worldwide Cryptogenic Stroke lCardioembolic

« ~200,000 cryptogenic strokes
yearly!

» Most cryptogenic stroke patients
receive anti-platelet for secondary

prevention?

« Long-term monitoring reveals AF in 30%
~30% of cryptogenic stroke Cryptogenic
patients3-8 SHoKe

— These patients benefit from

anticoagulant therapy

1. Mozzafarian D et al. 2015;131:e29-e322; 2. Kernan WN et al. Stroke. 2014;45:2160-2236; 3. Sacco RL et al. Ann Neurol. 1989;25:382-390; 4. Petty GW et al. Stroke. 1999;30:2513-2516;
5. Kolominsky-Rabas PL et al. Stroke. 2001;32:2735-2740; 6. Schulz UG et al. Stroke. 2003;34:2050-2059; 7. Schneider AT et al. Stroke. 2004;35:1552-1556;
8. Lee Bl et al. Cerebrovasc Dis. 2001;12:145-151; 9. Sanna T et al. N Engl J Med. 2014;370:2478-2486.
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Presenter
Presentation Notes
NOTES
This presentation focuses on cryptogenic stroke—which can be defined simply a stroke for which a definite etiology cannot be determined1
Each year in the US, there are about 680,000 ischemic strokes.2 According to the US Census Bureau, stroke is the leading cause of serious long-term disability in the United States.2 At 6 months following a stroke, 50% of patients have remaining hemiparesis, 30% are unable to walk without assistance, 46% have cognitive deficits, 35% have depressive symptoms, 19% have aphasia, 26% are dependent on others for activities of daily living, and 26% were institutionalized in a nursing home
Of these, about 30% are cryptogenic.3-8 Most of these patients will receive antiplatelets for secondary prevention;9 however, long-term monitoring studies have revealed that up to 30% of these patients have AF10
While the detection of AF in a secondary stroke prevention patient does not prove that their stroke was caused by AF, it generally warrants a change in secondary prevention regimen from an oral antiplatelet agent to an oral anticoagulant. In fact, in clinical studies of AF detection modalities in cryptogenic stroke patients, all—or nearly all patients—in whom AF was detected were started on anticoagulant therapy.
REFERENCES
Adams HP, Bendixen BH, Kapelle LJ. Classification of subtype of acute ischemic stroke: Definitions for use in a multicenter clinical trial. Stroke. 1993;24:35-41.
Mozzafarian D, Benjamin EJ, Go AS, et al. Heart disease and stroke statistics—2015 update. Circulation. 2015;131:e29-e322.
Sacco RL, Ellenberg JH, Mohr JP, et al. Infarcts of undetermined cause: the NINCDS Stroke Data Bank. Ann Neurol. 1989;25(4):382-390.
Petty GW, Brown RD, Jr., Whisnant JP, Sicks JD, O’Fallon WM, Wiebers DO. Ischemic stroke subtypes: a population-based study of incidence and risk factors. Stroke. 1999;30:2513-2516.
Kolominsky-Rabas PL, Weber M, Gefeller O, Neundoerfer B, Heuschmann PU. Epidemiology of ischemic stroke subtypes according to TOAST criteria: incidence, recurrence, and long-term survival in ischemic stroke subtypes: a population-based study. Stroke. 2001;32:2735-2740.
Schulz UG, Rothwell PM. Differences in vascular risk factors between etiological subtypes of ischemic stroke: importance of population-based studies. Stroke. 2003;34:2050-2059.
Schneider AT, Kissela B, Woo D, et al. Ischemic stroke subtypes: a population-based study of incidence rates among blacks and whites. Stroke. 2004;35:1552-1556.
Lee BI, Nam HS, Heo JH, Kim DI. Yonsei Stroke Registry. Analysis of 1,000 patients with acute cerebral infarctions. Cerebrovasc Dis. 2001;12:145-151.
Kernan WN, Ovbiagele B, Black HR, et al. Guidelines for the prevention of stroke in patients with stroke and transient ischemic attack: a guideline for healthcare professionals from the American Heart Association/American Stroke Association. Stroke. 2014;45:2160-2236.
Sanna T, Diener HC, Passman RS, et al. Cryptogenic stroke and underlying atrial fibrillation. N Engl J Med. 2014;370:2478-2486.






The Challenge of Cryptogenic Stroke

Types of Ischemic Stroke

Stroke etiologies
e Atherothrombotic (25-30%)

Vessel Artery Stenotic artery feeding area of infarction -
Rupture Occlusion CAROTID

(15%) (85%)

o Cardioembolic (20%)
A thrombus or other material dislodges
from the heart or aortic arch - AFIB

>e Lacunar/Small Vessel (15-20%)
Small, deep infarct - HTN

o Other/Uncommon (5-10%)
Small, deep infarct — Hypercogulable state

Adams HP Jr, Stroke. Jan 1993; 24; 35-41  Cryptogenic (25-40%)
Unknown cause
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ASD PFO

Atrial septal defect

Patent

\ foramen ovale
4 i ®
,.:
. N

ASD is a congenital anomaly in the formation of the components of
the interatrial septum WHEREAS PFO is a remnant of the fetal
circulation with incomplete closure of the foramen ovale.



PFO: Clinical Consequences

« Approximately one out of every four adults has a PFO
* Asymptomatic and the heart size is normal

 Hypoxemia upon standing but not on lying (platypnea orthodeoxia).
This is alleviated by closing the PFO

 Decompression sickness — scuba divers
 Migraine headaches ?
o Cryptogenic strokes: 25-40% of ischemic strokes

* 70% of ischemic strokes are due to atherosclerosis (carotid,
ascending aorta), thromboembolism (LA, LV, A Fib),
Hypercoagulable state and small vessel pathology.

ORLANDO HEALTH’



Patent Foreman Ovale — Bubble Study

Agitated saline bubble contrast is commonly
Injected intravenously during echo visualization

Barry A Love, MD, Assistant Professor, Department of Medicine, Division of Cardiology, Assistant Professor, Division Pediatric Cardiology, Pediatrics and
Medicine, Division of Pediatric Cardiology, Mount Sinai School of Medicine
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Percutaneous Closure of PFO

Amplatzer PFO Occluder CardioSEAL Septal Occluder Gore Helix Septal Occluder

lusiration couresy of llusiration courtesy of Hlusiration courtesy of
AGA Medxal Com. NMT Medical W L Gore & Associates, Inc




Transcatheter Closure of ASD / PFO
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Transcatheter Closure of Secundum ASD
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Potential Complications

 Device dislodgement —(0.5 — 1%) usually immediately
but rarely upto 1 week out. Seen with larger devices.
Often into RV and pulm artery, rarely into left atrium

 Device erosion —in 24 - 48 hours often fatal.
* Incomplete sealing

 Arrhythmias: A. Fib (5%)

* Air embolism and thromboembolism

« Perforation of vessel or myocardium
 Headache, migraine, stroke or TIA

* Infection and endocarditis

ORLANDO HEALTH’



Does closure of PFO reduce stroke?
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PFO CLOSURE — TIMELINE

B Amplatzer PFO occluder
B CardioSeal/StarFlex septal closure system
. Helex/Cardioform septal occluder

Amplatzer PFO occluder phase RESPECT trial first
1 feasibility begins results presented
HDE approval of

Amplatzer PFO Occluder || HDE approvals for PFO RESPECT RESPECT trial long-term
devices are withdrawn trial first follow-up results presented

RESPECT trial I'ES!J“S
starts enrolling published

FDA Advisory
Panel meeting

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

REDUCE Trial

HDE approval of CLOSURE I trial REDUCE trial CLOSURE I trial results presented
CardioSeal device starts enrolling starts enrolling results published

FDA approval of
the Amplatzer
PFO occluder




Clinical Trials in PFO Closure

T ' | Pts | Inclusion Endpoints Results company
rnals P Device
Closurel | 909 | CSorTIA Stroke, TIA, 5.5% vs 6.8% Starflex
death More complications NMT
and A Fib
Mist 147 Migraine Resolution Aborted Starflex
Reduction NMT
Premium | 230 Migraine Reduction Ongoing Amplatzer
Prima Not Enroling St Jude
PC 414 Stroke, Death, Stroke, 37% RR — Not Amplatzer
TIA, Periph TIA, Periph significant St Jude
Embolism Embolism
Respect 980 | CS by MRI | Stroke, Death 51% RR Amplatzer
80% Stroke RR — St Jude
Not signifcant
Reduce 664 | CSorTIA 2"d Stroke or Enroling Helex
by MRI TIA by MRI 2018 Gore




RESPECT Efficacy Analyses

980 patients — 3 years RESEECT

Primary Endpoint Analyses — ITT Cohort |
50.8% risk reduction of stroke in favor of device

1.00 — 3 of the 9 strokes

0.99 — occurred in patients
0.98 — I without a device

0.97 —
0.96 — .

Device Group There was cross over
0.95 — =9
0.94 —

0.93 — e Medical Group
0.92 — - n=16

Log-rank P-value: 00825
0.91—
i (95% Confidence interval = 0,217 - 1.114]
0.30-, | | | | | | |

0 1 2 3 4 5 6 7
Time to Event (years)

Event-free Probability
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PFO CLOSURE — THE SAGA

Nov 2015
RESPECT Extended follow up

5.5 years
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Significant Reduction in Recurrent Cryptogenic Stroke
54% Relative Risk Reduction in ITT Population

1.00

0.95

Event-free
Probability

AMPLATZER™ PFO Occluder
(N=499; # cryptogenic strokes = 10)

B Medical Management
0.90 (N=481, # cryptogenic strokes = 19)

Device not in place

HR: 0.460

Log-rank p-value: 0.042
0.85

0 1 2 3 4 5 6 7 8 9 10
# at Risk (KM Estimates) Time to Event (Years)

AMPLATZER 499 (0%) 463 (1.2%) 369 (1.5%) 212 (2.5%) 86 (2.5%) 20 (2.5%)
MM 481 (0%) 394 (2.7%) 307 (4.1%) 168 (4.1%) 71 (5.2%) 10 (10.8%)



70% Relative Risk Reduction in Recurrent

Cryptogenic Stroke With Device In Place
1.00

0.95

Event-free
Probability

AMPLATZER™ PFO Occluder Implanted
(N=464; # cryptogenic strokes = 7)

B Not Implanted
0.90 (N=516, # cryptogenic strokes = 22)

HR: 0.302

Log-rank p-value: 0.004
0.85

0 1 2 3 4 5 6 7 8 9 10
# at Risk (KM Estimates) Time to Event (Years)

AMPLATZER 464 (0%) 445 (0.9%) 357 (0.9%) 206 (1.9%) 82 (1.9%) 20 (1.9%)
Not Implanted 516 (0%) 412 (3.0%) 319 (4.6%) 174 (4.6%) 75 (5.7%) 10 (11.2%)



PFO CLOSURE — THE SAGA

October 2016 — FDA Approval



PFO CLOSURE — THE VERDICT
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REDUCE Results: 2017

* Helex septal occluder or Cardioform- GORE

e 63 sites 7 countries in North America and
Europe

e 664 patients Age 18-59

« PFO by TEE and stroke within 6 months
 PFO vs Antiplatelets

e 3.4 year follow up.

e Clinical Strokes : Helex 6 vs Controls 12
e Silent Stroke by MRI — similar outcomes

* RRR 77%, NNT 28

e Increase In Atrial Fibrillation

ORLANDO HEALTH’



CLOSE Results: 2017

 Amplatzer PFO occluder - St Jude

* France 32 sites Germany 2 sites

e 663 patients Age 16-60

 PFO with ASA or large shunt

 PFO vs Anticoagulants vs Antiplatelets
o 5.3 year follow up.

o Strokes : Amplatzer 0 vs Controls 14
e 49%ARR, 97% RRR

* Increase in Atrial Fibrillation (11 vs 2)

ORLANDO HEALTH’



DEFENSE-PFO 2018

Trial design: Patients with high-risk PFO were randomized in a 1:1 fashion to either
PFO closure with the Amplatzer PFO Occluder or medical management. Patients
Were followed for 2 years. The trial was terminated early.

Results
* Primary outcome, stroke/vascular death/TIMI major
(p = 0.013) bleeding over 2 years: Closure vs. medical
20 - management: 0 vs. 12.9%, p = 0.013
e Ischemic stroke: 0 vs. 10.5%, p = 0.023
1o » Hemorrhagic stroke: 0 vs. 2.5%, p = 0.3
' « TIA: 0 vs. 2.0%, p = 0.32
% .o
" 10 * New ischemic lesion on MRI: 8.8% vs. 18.4%,
p=0.24
0 Conclusions
0 * PFO closure amo_nE patients with cryptogenic
Primary outcome stroke and high-risk PFO (atrial septal aneurysm,
| _ hypermobility, or large size) was superior to
ik Medical medical management alone.
= management
(n =60)

Presented by Dr. Jae-Kwan Song at ACC 2018
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Summary of PFO Closure Trial Outcomes

Trial ARR /100
(Mean Yrs)

Closure 1
PC 1.8 55 4.1
Respect - EF 2.2 45 5.9
Reduce 4 25 3.2
Close 6 17 5.3

Defense PFO results suggest that the NNT is 10 to
prevent one stroke at 2 years for high —risk PFO Closure

ORLANDO HEALTH®



Conclusions

« AMPLATZER™ PFO Occluder is clearly superior to medical
management in reducing recurrent cryptogenic ischemic stroke

— Superiority is strongly significant if
* Age <60 yrs
e Large shunt
« Shunting even without Valsalva
 Atrial septal aneurysm

e Procedure and device are safe

e FDA emphasizes a team approach with Neurologists

ORLANDO HEALTH’



PFO Occluder - Post Approval Study

* Orlando Health is the only site in Central Florida

« Eligible patients — patients who have had a cryptogenic
stroke within 9 months

Primary Investigator — Dr. Vijay Kasi MD
Co Investigator — Dr. Christian Rosado MD

e Contact

Susan Anthony Meghan Tinetti

321 841 1505 321 841 3682

Susan.Anthony@orlandohealth.com Meghan.Tinetti@orlandohealth.com



THE HEART BRAIN TEAM

THANK YOU!



THANK YOU

Vijay Kasi, MD, PhD, FACC

Oct 5, 2019
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