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Percutaneous mitral leaflet repair:
MitraClip and Beyond

» Mitraclip
—How does i1t work
—What is the evidence
—Who Is the ideal candidate

* What is beyond Mitraclip
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Worldwide Clinical Experience

EVEREST I (Feasibility) Feasibility patients 55
EVEREST II (Pivotal) Pre-randomized patients 60
EVEREST II (Pivotal) Non-randomized patients /8
(High Risk Study)
EVEREST II (Pivotal) Randomized patients 279
(2:1 Clip to Surgery) 184 Clip
95 Surgery
REALISM (Continued Access) Non-randomized patients 571
ACCESS Europe Non-randomized patients 529
Commercial Use Commercial patients 1,658
Total 3,135
+95 surgery

*Data as of 4/20/2011. Source: Abbott Vascular
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EVEREST Trial:
MitraClip is less invasive than surgery
with efficacy in selected patients

EII RCT: Safety & Effectiveness Endpoints

¢ E n rOI Ied O ﬂ |y Intention to Treat Cohort
Safety Effectiveness

suraic al can d | d a’[e S - L P
30 days 12 months

Device Group, n=180 Device Group, n=175
15.0% 66.9%

Control Group, n=94 Control Group, n=89
74.2%

(0] 20 40 20 40 60 80 100

= Met superiority hypothesis Met non-inferiority hypothesis
o F eW F M R p atl e n tS o Pre-specified margin =2% * Pre-specified margin = 25%
« Observed difference = 32.9% » Observed difference = 7.3%
* 97.5% LCB = 20.7% * 95% UCB = 17.8%

IcEElore leonndencelbonnd * Freedom from the combined outcome of death, MV
UCB: OWET €0 f.; ce ;u d surgery or re-operation for MV dysfunction >90 days
ﬁﬂ[t!l,s@[e i RRSIEEICERCE ooty post Index procedure, MR >2+ at 12 months 2

Evanston Hospital Investigational device limited by Federal (U.S.) law to investigational use only. PML02827 Rev. A 03/2010

Feldman et al. NEJM 2011



Everest surgery vs mitraclip

Percutanecus P Value for
Subgroup Repair Surgery Difference between Percutaneous Repair and Surgery (%:) Interaction
no. of events/total no. (35)

All patients 100/181 (55) 65/89 (73) . E
Sex 1 097

Male 63/114 (55) 43/59 (73) .

Fernale 3767 (55) 22/30 (73) . :
Age : 0.009

=70yr 52/86 (60) 23/38 (61) ®

<70yr 48195 (51) 42/51 (82) . E
MR "

Functional 26/48 (54) 12/24 (50) : 0.02

Degenerative  74/133 (56) 53/65 (82) . :
LVEF ' 0.06

<60% 35/68 (51) 15/28 (54) -

=60% 64/111 (58) 50/61 (82) ® E

50 0
=t -
Surgery Better Percutaneous
Repair
Better

Feldman et al NEJM 2011



Analysis Cohort

Functional MR Analysis Cohort

Total MitraClip Patients
Treated* in ACCESS EU
N =529

A

A A

4

=

Treated
Functional MR Patients

413 N =

A

Treated
Degenerative MR Patients

116

4

N =

FMR patients
Past 6-month follow-up

208

* Treated as April

ACCESS-EU — DRAFT - German Cardiac Society 2011

12, 2011

Investigational Device only in the U.S. Not available for sale in the U.S.
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Baseline Demographics and Co-Morbidities
ACCESS-EU and Functional MR Analysis Cohort

ACCESS EU Functional MR
Demographics and Co-morbidities All MitraClip Patients  Analysis Cohort
N=529 N=208
Age (Mean = stdev) 74 £10 71 £ 9
Logistic EuroSCORE, %
Mean + SD 21 £16 23 £17
EuroSCORE = 20% 32% 32%
Male Gender, % 65% 71%
Coronary Artery Disease, % 65% 66%
Previous Cardiovascular Surgery, % 38% 40%
Myocardial Infarction, % 32% 35%
Cerebro-vascular Disease, % 13% 13%
Previous stroke, % 6% 4%
Atrial Fibrillation, % 68% 64%

ACCESS-EU — DRAFT - German Cardiac Society 2011 Investigational Device only in the U.S. Not available for sale in the U.S.



Baseline Demographics and Co-Morbidities
ACCESS-EU and Functional MR Analysis Cohort

ACCESS EU Functional MR
Demographics and Co-morbidities All MitraClip Patients ~ Analysis Cohort
N=529 N=208
Mitral Regurgitation Grade = 3+, (%) 98% 99%
NYHA Functional Class III or 1V, (%) 85% 85%
Ejection Fraction < 40%, (%) 54% 68%
Functional MR, (%) 78% 100%
Ischemic 33% 49%
Non-ischemic 45% 51%
Degenerative MR, (%) 22% 0%

ACCESS-EU — DRAFT - German Cardiac Society 2011 Investigational Device only in the U.S. Not available for sale in the U.S.
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Procedure, Post-Procedure and Discharge Results

Functional MR Analysis Cohort

Functional MR

Post-procedure and Discharge data Analysis Cohort
N=208

Procedural data, (mean * stdev)

Procedure time, (min) 110 £70

Contrast volume, (ml) 21 +40

Fluoroscopy duration, (min) 45 +119
Post-procedural data, (mean + stdev)

ICU/CCU duration, (days) 2.4 +4.3

Length of hospital stay, (days) 7.5 6.7
Discharge to, (%)

Home 79%

Skilled nursing home/nursing home 19%

Died prior to discharge 2%

ACCESS-EU — DRAFT - German Cardiac Society 2011 Investigational Device only in the U.S. Not available for sale in the U.S.
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Kaplan-Meier Freedom from Death
Functional MR Analysis Cohort
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FMR Analysis Cohort

120 180
Days from Index Procedure

At Risk: 0 Days 30 Days 6 months
Device N 208 195 137
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ACCESS-EU — DRAFT - German Cardiac Society 2011 Investigational Device only in the U.S. Not available for sale in the U.S.




Mitral Regurgitation Grade
Functional MR Analysis Cohort (matched data)

N = 139 Matched Pairs p<0.0001

1+

80% MR < 2+
at 6 Months

4+
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ACCESS-EU — DRAFT - German Cardiac Society 2011 Investigational Device only in the U.S. Not available for sale in the U.S.



Quality of Life Score (MLWHF)
Functional MR Analysis Cohort (matched data)

p<0.0001

Baseline 6 Months
N = 98 Matched Pairs

Data presented as mean £ 95% confidence interval

15
ACCESS-EU — DRAFT - German Cardiac Society 2011 Investigational Device only in the U.S. Not available for sale in the U.S.



6 Minute Walk Test (6MWT)
Functional MR Analysis Cohort (matched data)

p<0.0001
57 meter
improvement
in 6BMWT
Distance walked
at 6 months
Baseline 6 Months
268 meters 325 meters

N = 93 Matched Pairs

Data presented as mean £ 95% confidence intervals

16
ACCESS-EU — DRAFT - German Cardiac Society 2011 Investigational Device only in the U.S. Not available for sale in the U.S.



Patient selection — a teamwork effort

Confirm severity of MR +
evaluate symptoms

Analize risk of surgery and
evaluate life-expectancy
and quality of life

Assess feasibility of |
Mitraclip. -

Risk scores

DMR vs FMR +

Guidelines




Mitraclip for DMR

* In experienced centers, DMR is
treated with surgical repair at low risk,
long term durability of repair is
achieved in the majority of patients

— 50% of Euro Heart Survey patients were
not referred to surgery (Mirabel EHJ
2007)

— Age and comorbidity increase the risk of
surgery (STS database, 2010)

— Surgery is not associated with improved
QoL in most elderly patients (Maisano et
al EJCTS 2009)




Mitraclip for FMR

« Surgical treatment of FMR is associated

with
— High hospital mortality
— High recurrence rate

Event-free Survival

— Long hospital stay T e
— Unproven survival benefit

« Mitraclip for FMR

— Procedure more simple than for DMR S
— Improvement of symptoms at low risk
— HRR suggests survival benefit

— Failure does not modify the surgical option S+ ;o



' Retrospective analysis of
143 symtomatic pts with
severe FMR

-Multimodality screening process

From 2000 to 2011 From 2008 to 2011
All surgical pts received
Surgery undersized annuloplasty with a MitraCIip

complete ring, rigid or semirigid;
91 pts (63.6%) 52 pts (36.4%)
EVEREST criteria and beyond

- 49% ischemic (central MR with a basal area >4 - 71% is:chemiF
- 51% ldiopathic cm?, coaptation length of at least - 29% ldiopathic

2 mm, coaptation depth <11 mm)

Associated procedures:
CABG 35%

Tricuspid Repair 25%
AF ablation 26%



Results: baseline characteristics
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Surgery
64.919.8
23.1%
37.4%
10.2+7.4
9.9%
48.3%
32%
17.6%
3.3%
6.6%
26.9%

4.4%
28.6%
51.6%
15.4%

68.419.2
17.3%
59.6%

21.9+14.8

23.1%
71.2%
17.3%
57.7%
21.2%
9.6%
9.9%

0%
15.4%
63.3%
17.3%

p-value
0.04
0.4
0.01
<0.0001
0.03
0.03
0.01
<0.0001
0.0005
0.5
0.007

0.1
0.3
0.2
0.2




Baseline echocardiography

LVEjection@ractiond%)
LVEDDEmMm)
LVESDEmm)
sPAPAmmHg)

TRB-4+
TentedBreadcm?)
Coaptationepthicm)
Septolateral@nitrall!
diameter@dmm)
Intercommissural@mitrall]
diametermm)

Surgery
32.118.6%
66.418.5
52.1+7.9
43.9112.4
17.1%
2.811.2

1.2+0.6
31.7+13.6

32.4+15.3

27.6+10.0
70.2+7.7
55.5%+8.6
46.9+£15.4
23.6%
2.9+1.0

1.3+0.3
37.2+4.7

41.1+6.0

p-value
0.006
0.01
0.05
0.2
0.009
0.5

0.2
0.02

0.001




Perioperative outcomes

Surgery p-value
In-hospital@nortality 6.6% 0% 0.01
AcuteXidneydnjury 30.7% 30.7% 1
NeedHorVVH 2.2% 5.8% 0.2
PerioperativedABP 65.9% 13.5% <0.0001
LCOS 3.3% 7.7% 0.2
MajorAnfection/Sepsis 16.5% 3.8% 0.02
Stroke 2.2% 0% 0.2
AMI 0% 0% na
Length@DfBtay{days) 15.8+15.1 9.6+16.3 0.02
Dischargedifhome 0% 61.2% <0.0001

1/52 MitraClip pt was converted to surgery

1 clipin 11 pts (21.2%), 2 clips in 38 pts (73.1%) , 3 clips in 3 pts (5.7%)
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Follow-up

29.7+£28 months for surgery
9.6x7.7 months for MitraClip

1,0
MitraClip
0,9 _.\_—\L
Surgery
0,8 -
0,7 -
g | 0,6 =
3 0,5+ p=0.6
ug 0,4 -
0,3
0,2 - Cumulative cardiovascular death was 9.9% for
0.1- surgery and 3.8% for MitraClip (p=0.2)
0!0 | |
0 10 20
Follow-up months
Actuarial survival at 1 year: Surgery 88.9%3,5%
MitraClip 87.57%

30




MitraClip anatomical
patient selection considerations

Recommended criterial

e Moderate to severe MR

(Grade 3 or more out of 4 grades)

* Pathology in A2-P2 area

* Coaptation length >2 mm
(depending on leaflet mobility)

* Coaptation depth <11 mm
* Flailgap <10 mm
* Flail width < 15 mm

* Mitral valve orifice area > 4cm?
(depending on leaflet mobility)

 Mobile leaflet length > 1 cm

-

Coaptation
depth
<11mm

Flail gap
— <10mm

Flail width
<15mm

1. The current patient considerations are based on
EVEREST Il and commercial European experience to
date. The MitraClip Patient Selection Coniderations
document has been endorsed by Expert Opinion
(Crossroads institute).



Flail gap
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Flail width
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FR 35Hz
10cm
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Functional MR

Coaptation
length Coaptation
2 2mm depth

<11mm

PHILIPS 23/10/2008 09:13:18 TIS0.1 MI 0.5
X7-2tIAdulti

PHILIPS 23/10/2008 09:13:50 TIS0.8 MI 0.4

X7-2t/Adulti

FR 35Hz
12cm

FR 10Hz
12cm

o 123 1m0 o 137 1m0

‘Temp. PAZ.: 37.0C 103 bpm
T _TEE: 38.4C

Temp. PAZ.: 37.0C
Temp. TEE: 39.6C
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San Raffaele Preliminary data, 85pts



Tenting area and QRS duration

2,5
2

1,5

POST MR

p=0.002
0 1 2 3 AII 5I fIS 7
PRE TENTED AREA

POST MR

o P=0.01

-0,5

50 | 1(|)0 | 15|0 2(|)0
PREQRS . .
San Raffaele Preliminary data



Concomitant conditions

« Coronary artery disease
— STAGED PCI, VS COMBINED CABG AND MVR/REPAIR

« Atrial fibrillation
— CONSIDER ABLATION, APPENDAGE CLOSURE
* Tricuspid disease
— STAGED APPROACH, MITRACLIP FIRST
* Aortic stenosis
— STAGED APPROACH, TAVI FIRST
« Dissinchrony
— CRT FIRST
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Current transcatheter technologies
to treat MR at the leaflet level

Edge-to-edge MitraClip CE mark
Mobius Early clinical
Mitraflex preclinical

neochordae Neochord Early clinical
Babic preclinical
Mobius preclinical
Valtech - vchordal preclinical

Tissue reduction Thermocool preclinical

Spacer Percupro Early clinical




Neochord Inc.
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Beyond MitraClip: Annuloplasty

HILIPS VALTECH CARDIOBAND 10-03  08/11/2010 16:02:03 ITm0.2 IM 0.5
PIG 10258 X7-2tIETO
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Individualize the therapy waiting for
more actual randomized trials

Anatomy and function

Comorbidities, Life
expectancy

Compare risk and
probability of success

Preservation of surgical
option

Patient informed consent
for therapy

collaboration




