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Mechanisms of Mitral
Regurgitation




Degenerative Mitral
Regurgitation

Wis-zalignecd and thickanead
leaiflats allows ouaciilow of
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Pts are typically referred for surgery when MR reaches 3-4+,

left ventricular size has increased, functional status has become
impaired, and the surgical risk is acceptable




rFunctional Mitral Regurgitation

enlargament of the [a2ft veniricle
[zads to displacemeant of the
vaoillary muscles ancd mitral
fz2afla2ts with annular dilatation

=> VIR

Pts are generally not considered for surgery, and are

maintained on medical therapy for control of CHF sx




Edge-to-edge (2)
- eValve
- Edwards Mobius
Coronary sinus annuloplasty (3)
- Edwards Monarc
» Cardiac Dimensions Carillon
* Viacor PTMA
Indirect annuloplasty (3)
 Ample PS3
* Myocor i-Coapsys
« St. Jude AAR
Direct annuloplasty (5)
* Mitralign
* Guided Delivery Systems
 QuantumCor, Cordis DPA
» MiCardia, Mitral Solutions
Mitral valve replacement (1)
 Endovalve




Normal Degenerative Degenerative Functional
Mitral Valve MR: Prolapse MR: Flail
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Organic vs. Functional MR

Organic MR (Primary) Functional MR (Secondary)

Disease of the mitral valve Disease of the left ventricle
leaflets (... myxomatous leads to enlargement of the LV

degeneration, leaflet prolapse) and subsequently the mitral
valve annulus

Surgical mitral valve repair Medical management
or replacement

Percutaneous Edge To Percutaneous Valve
Edge repair Annulus Cinching

Percutaneous Mitral Valve (Coronary Sinus)
Replacement Atrial Tethering

= 1Catdiac Dimansions






Annual Incidence?
(MR Grade 23+)
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Many patients
candidat

0
Surgical Patients (30K)

49% 49%

High-Risk Surgical
Patients*:3-5 Candidates
(860K) (850K)
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Treatment Options in USA



Class | 0.64
Class |l 0.87
Class Il 1.80
Class IV 3.71
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Freedom from MR > 2/4
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401 Surgical repair is the gold standard
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A Results are long-lasting
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All Patients



High Risk Eligibility Criteria
(at least one)



Technology Status
Clirez)l

Coronary Sinus
Annulus Plication L N

LV Shape Change
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The dooble-onfice technigue as a stundirdized approach to treat mitral
reguargitation doe 1o evere mysomatous discase: surgical technigue
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Case Selection
Case Selection







Mitral Clip Trials

Study Population
EVEREST I (Feasibility)” Non-randomized

EVEREST II* Pre-randomization 60

EVEREST II High Risk Registry 78

EVEREST II (Pivotal) Randomized patients 279

(2:1 MitraClip to Surgery) 184 MitraClip
95 Surgery

REALISM (Continued Access) High Risk & Non High Risk 360

European Experience /724

Total 1,461
MitraClip

*Percutaneous Mitral Valve Repair Using the Edge-to-Edge Repair: Six months Resulis of the EVEREST Phase | Clinical trial, JACC 2005;46:2134-2140.
Percutaneous Mitral Repair with the MitraClip System: Safety and Midterm Durability in the Initial EVEREST Cohort, JACC 2009; 54:686-694.




Everest Il Randomized Trial

Safety Effectiveness

Modified* Major Adverse Events Clinical Success Rate®
1 30 days : 12 months

'Device Group, n=180 ' Device Group, n=175
\

8.3% | 66.9%
‘ |

Peyp<0.0001 Py =0.0005

IControl Group, n=89

42.6% | 74.2%

!Gontrol Group, n=94

I 1 o ,

0 10 20 30 40 50 0 20 40 60 80 100
* Major Bleeding Complications in place of transfusions * Freedom from the combined outcome of death, MV surgery or
re-operation for MV dysfunction >90 days post Index
procedure, MR >2+ at 12 months




More effective reduction in MR with surgery

Device Group | Control Group |

0

Baseline 12 Months Baseline 12 Months
n=137 n=119 n=80 n=67

Favorable LV remodeling in both groups Better NYHA & SF-36 QOL with MitraCl



effective reduction in MR with surgery

Favaorable LV remodelina in hoth groups Better NYHA & SF-36 (

Device Group ‘ Control Group
n=118, matched data | n=65, matched data

p<0.0001 p<0.0001
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ng in both groups Better NYHA & SF-36 QOL with MitraCiip
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Deqgenerative vs. Functicnal MR

30 day Major Adversed Cardiac Events

8.1%
DMR Device patients , n=135

8.2%

FMR Device Patients, n=49

Control Group, h=94




Similar MR Racuction
in Degenerative and Functional MR.

‘ DMR Cohort FMR Cohort
RO+

152+ 11.5%

3+ 172%

Baseline 12 Months Baseline 12 Months
n=135 n=87 n=49 n=32



Freedom from MV Surgery.

Everest Il Randomized Trial. 2 year Results

Control Group

Device Group

S51% f':“t:lv,~|_p at }/TS

0 90 150 210 270 330 390 450 S10 570 630 69 780
Days from Index Procedure
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ACCESS Europe Phase | Non-randomized patients

ACCESS Europe Phase ll Non-randomized patients

Commercial Use Commercial patients







Commercial Patients
(N=7,226)

Characteristics




Commercial Patients

ETE N EHE O

(N=7,226)




4,2%

32,3%
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CONCLUSIONS



THE COAPT TRIAL



Purpose



Control group
Standard of care

N=210 N=210

MitraClip

Clinical and TTE follow-up:
1, 6,12, 18, 24, 36, 48, 60 months




Primary Effectiveness

Primary Safety



Secondary Endpoints



Key Inclusion Criteria (1)



Key Inclusion Criteria (2)



Key Exclusion Criteria (1)



Key Exclusion Criteria (2)



inciirect annwioplasty: Corcnary dSisus Devices

CARI|I.ON PTMA MONARC
(Cardiac (Viacor) (Edwards
Dimensions) Lifesciences)




CARILLON Mitral Contour System

96 patients implanted

235 extracted because of coronary
compromise

11 reimplanted more proximally.

; NSI e
88% In Funct. Class 1-2 at 6 months




1) Possible PARVELEI
compromise of distance of CS
circumflex artery to valve

annulus
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(o= The AMADEUS™ Trial

)
‘\/

CARILLON™ ) Jitral Annuloplasty Device —uropean |/nion Study
Cardiac Dimensions® CARILLON ™ Mitral Contour System ™

Prospective single-arm multi-center trial
7 European centers (6 Active), Total of 30 patients with implants

Primary Endpoint: Safety of deploying and implanting the device in the
&og%r;ary sinus and great cardiac vein of subjects with functional MR (30 day

Secondary Endpoint: Long-term safety and effect of the device on
hemodynamics and subject function @ 1, 3, and 6 months

Safety @ 6 months

NYHA Class

Exercise

MR Reduction

QOL ——=)Cardiac Dimensions

1
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Inclusion / Exclusion

{ .

N\ /

INCLUSION:

NYHA Class > |l

FMR > 2+ (NYHA Il with FMR 2+ not eligible)
LVEDd > 55mm

EF <40%

6 MWT distance between 150m & 450m

Stable on heart failure medication

EXCLUSION:

Recent hospitalization for cardiac surgery, revascularization,
unstable angina

Presence of chronic atrial fibrillation
Presence of lefl atrial appendage clot

Croatinina = 9 97mna/dl




28 AMADELIS RESUILTS.0df (SECURED) - Adobe Reades
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N Baseline Demographics
j =y Patients with Implants (n=30)

AMADEUS™ Trial

66.5 (47-81 yrs)

M = 86.7% (26)
F=133% (4)

-6

i -22
V-2

31.6% avg. (12.5-39.9)
2+= 4

3+=20
4+= 6

LVEDD B85.7mm (55— 77mm)
History of CAD T22%




| METHOD

1) Measurements made @ midpoint
of each third—-P1, P2, P3

N 2) Distances measured from edge of
annulus to middie of vein lumen
in x, y, Z directions

Anterior LLateral Posterior
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: 1) AMADEUS™ Procedural Success

A=) Permanent Implants
100%'

80% -

80% _
Yo

70% —

80%

50% |

50% n=24
40% ]

30%

20% +—
10% +—

n=>5

0%

Onginal CARILLON CARILLON™ XE-2006 CARILLON™ XE -2007
cases ______cases

o Procedral Suc Acute MR reduction and a permanent implant
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2) Managing Coronary Arteries

Frequency of Cmss’ng Implant Rate when Artery Crossed

% I 83%
80% -

43 Cases 36 Cases wiCrossed Arteries

{l Cross Artery LI No Antery | | B implant NG Implart

* Arteries can be successfully managed with CARILLON™ System
- Operator determines precise implant location
- Operator determines amount of tension
- Recapture feature allows for immediate relief of any compromise

* In AMADEUS, 11 cases of crossed arteries required "Recapture”
- In & of those a 2™ device was successfully placed more proximal -




%\ Observed Intra-Procedural Complications

/

+ Coronary Sinus (CS) Access
~ Traumato CS
- 2 perforations; 1 dissection; All patients recovered
- Related to early experience with CS access
- Risk minimized by introduction of a curved delivery catheter

~ Proper equipment and technique facilitate success
- Soft-tip guidewire
- Appropriate access catheter size and shape
- Telescoping technique

« Maintenance of Fluid Balance
1 case of transient pulmonary edema
Volume loading to support arterial pressure may have contributed

,l;'-:-'o";(:otdoc Dimansions
b 4




% 5) Acute Intra-procedural MR

« TEE was used in all patients intra-procedurally
to determine acute MR reduction

+ Acute MR reduction was required to leave a
device
- Visual assessment was done in all 30 patients
~ Grade 3.0 = 0.6 to 2.0 = 0.8 (p<0.0001)

,l;“.ﬁ;Cotdcc Dimensions
\/

|
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5) Acute Intra-procedural MR
% Quantitative MR Performed in Final 20 Patients
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100%
90%

BO% -
70%

60%
50%
40%

Percent Responder

20%
10%

0% 0%

92%

50%

30%

Baseline € Manth
Time Point

g mplant (n=13)
~@= Non-implant{n=2)
g Observational (n=4)



MR Severity - Implanted Subjects MR Severity - Non-Implanted Subjects
(n=13) (n=2) & Observational Subjects (n=4)
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EVOLUTION Il clinical study
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Interim Quantitative Echo Analysis (n=20)

Composite Quantitative MR
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Mitral Regurgitation (MR)

Degenerative (DMR)

Physical valve abnormalities
(leaflet, chord)

* Weakening Connective
Tissue

* Rheumatic disease
» Congenital
Over 1 million (US)

Functional (FMR)

Incomplete coaptation
caused by heart dilation

* Ischemic heart disease AMI
* Non-ischemic cardiomyopathy

3.2 million (US)



Percutaneous Mitral Valve Therapy:
Role in DMR and FMR May be Different



To outright replace a normal valve apparatus in a patient
that may be on average 10 years younger than a TAVR
patient, may not be the first consideration

Percutaneous repair technologies, if they are safe and
leave open all future clinical options can work well and
may be considered a first line option
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Annals of Thoracic Surgery. 2007; 84 Issue 6, 2007: 2059-2065



http://www.sciencedirect.com/science/journal/00034975/84/6
http://www.sciencedirect.com/science/journal/00034975/84/6
http://www.sciencedirect.com/science/journal/00034975/84/6

Wire Delivery Pledget Delivery Plication & Lock







Therapeutic Options Remain Open




Customized Therapy for a Complex
Condition




qt\nterior leaflet || Commissure
. | [ ]
Commissure | ] N

Posterior °
leaflet

especially if one can
preserve future clinical
options







New Bident Design

Bealfors Plication 3ench test

Bench test

Computer

modal

¢ Maxumum redoction ol Ihe sseplo-laterg! dimension can be achieved by plication
of two pans of pledgels al the P1 and PJ location of the annulus







Place the guidé catheter against the postenior wall
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FMR Ameliorated By
Restoring S-L to Normalcy







Percutaneous

SeptaI-Sinus Shortening
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Phase | Phase Il
Surgical Café Trial

* FIM experience in two ®* To assess the feasibility and
patients with severe MR safety of the chronically
scheduled for cardiac implanted Ample PS3 device
surgery. in patients with FMR

* Safety and efficacy issues * 40 pts to be enrolled at 3

hospitals in Venezuela. Three
patients initially done.

*Study restarted on May 2014

* =Significant changes in the
PS dimensions and MR






Transcatheter Mitral Valve Implantation
Engineering Prototype — Sheep Implant

Animal work enconragmeg ... endovalve



Transcatheter Mitral Valve Implantation (TMVI)

1. TRANSSEPTAL 2. SUB-ANNULAR 3. ANCHORING
ACCESS of MV POSITIONING
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Percutaneous Treatment of MR - Conclusions



