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Aortic Valve Replacement in
the Gold Standard For
Aortic Stenosis




Don’t Mess With the Guidelines — or the
Surgeons

T TAL AN

Y™ A CACE 3
_.__..:_ 9B 99 "1

St N0 =
— ..“ 'L_ oS ‘L '. ~



Are all patients with
symptomatic aortic stenosis
now being treated with

definitive surgical aortic valve

replacement?




And, 30-60% of AS Patients Go Untreated...

Severe Symptomatic Aortic Stenosis

Percent of Cardiology Patients Treated
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Under-treatment
especially
prevalent among
patients managed
by Primary Care
physicians
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1. BoumaB Jetal Heart 1999:82:143-148

2. lung B et al European Heart Journal 2003;24:1231-1243 (*includes both Aortic
Stenosis and Mitral Regurgitation patients)

3. Pellikka, Sarano et al Circulation 2005 Source: Patrick Serruys,
4. Charlson E et al. J Heart Valve Dis2006;15:312-321 EuroPCR 2008




Untreated, AS Patients Have Poor Prognosis

Mortality of the Nonsurgically Treated
Patients with Severe AS
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Follow-up

Mortality:

1 year — 38%

5 years — 68%
10 years — 82%

SAFE TO ASSUME THAT THE PROGNOSIS HAS CHANGED LITTLE

FROM THAT OFFERED FROM ROSS AND BRAUNWALD 40 YEARS AGO
(Ross J, Braunwald E. Aortic stenosis. Circulation.1968; 38 [Suppl 5]:61-7)

Source: Patrick Serruys, EuroPCR 2008



Early Catheter-Based AV Designs

The Andersen valve (1992)




The clinical development of percutaneous heart valve
technology

A position statement of the Society of Thoracic STS-AATS-SCAI

Surgeons (STS), the Amerlcap Assoclatlo-n for Thoracic

Collaboration Between
Multiple

Subspecialties Is In
the Best Interest of the
Patlelnt
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The Current Cath Lab — Hybrid OR
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PARTNER Study Design

Symptomatic Severe Aortic Stenosis

l_ Total = 1,057 patients
N = 699 -

| 358

T T

1:1 Randomization Not In Study

N =179 l N=179

-VS-

Primary Endpoint: All-Cause Mortality
Over Length of Trial (Superiority)
Co-Primary Endpoint: Composite of All-Cause Mortality
and Repeat Hospitalization (Superiority)




Inoperable PARTNER Cohort
Primary Endpoint: All-Cause Mortality

The NEW ENGLAND
JOURNAL of MEDICINE

Transcatheter Aortic-Valve Implantation
for Aortic Stenosis in Patients Who Cannot Undergo Surgery

Martin B. Leon, M.D., Craig R. Smith, M.D., Michael Mack, M.D., D. Craig Miller, M.D., Jeffrey W. Moses, M.D,,
| ars G. Svensson, M.D., Ph.D,, E. Murat Tuzcu, M.D,, John G. Webb, M.D., Gregory P. Fontana, M.D.,
Raj R. Makkar, M.D., David L. Brown, M.D., Peter C. Block, M.D., Robert A. Guyton, M.D.,
Augusto D. Pichard, M.D., Joseph E. Bavaria, M.D., Howard C. Herrmann, M.D., Pamela C. Douglas, M.D.,
John L. Petersen, M.D., Jodi ). Akin, M.S., William N. Anderson, Ph.D., Duolac Wang, Ph.D.,
and Stuart Pocock, Ph.D., for the PARTNER Trial Investigators*
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Numbers at Risk

VA\YA 179
Standard Rx 179




PARTNER Study Design

Symptomatic Severe Aortic Stenosis

T —_—

Total = 1,057 patients

N =699

—— _—

1:1 Randomization 1:1 Randomization 1:1 Randomization Not In Study

N = 244 N = 248 N =104 N =103 E N =179 N =179

Primary Endpoint: All-Cause Mortality
Over Length of Trial (Superiority)
Co-Primary Endpoint: Composite of All-Cause Mortality
and Repeat Hospitalization (Superiority)

Primary Endpoint: All-Cause Mortality at 1 yr
(Non-inferiority)



Mean and Peak Gradient
As-Treated Trial Arms (mmHQ)
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Echo Findings
Aortic Valve Gradients
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n=327 n=301 n=287 n=231 n=246 n=170 n=227 n=159



Primary Endpoint:
All-Cause Mortality at 1 Year

051 HR [95% ClI] =
I 0.93[0.71, 1.22]
59 P (log rank) = 0.62
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TAVR 348 298 260 147 67

AVR 351 252 236 139 65



Mitral Valve Repalr
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Cardiac valve surgery—the “French correction”
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Euro Heart Survey:
Surgery for Functional Mitral Regurgitation Not an Option

European Heart Journal (2007) 28, 13581365 ini
doi:10.1093/eurheart)/ehm001 Clinical research
Valvular heart disease

Isolated M R What are the characteristics of patients with severe,
symptomatic, mitral regurgitation who are denied
_ 8 7 7 surgery?
(n - ) Mariana Mirabel’, Bernard lung'*, Gabriel Baron?, David Messika-Zeitoun', Delphine Détaint,
Jean-Louis Vanoverschelde?, Eric G. Butchart4, Philippe Ravaud?, and Alec Yahanian®
TCardiology Department, Bichat Hospital, AP-HP. 46 rue Henri Huchard, 75018 Paris, France; *Epidemiology, Biostatistic, and

Clinical Research Department, Bichat Hospital, AP-HE; Paris, France; *Cliniques Universitaires Saint-Luc, Brussels, Belgium;
and “Cardiac Surgery Department, University Hospital, Cardiff, Wales, UK

Received 17 July 2006; revised 5 February 2007; accepted 9 February 2007; enline publish-shead-of print 9 March 2007

See page 1281 for the editorial comment en this article (dol:10.1093/eurheartjiehm156)

Noe Severe MR Severe MR
(n=331) (n=546)

KEYWORDS Aim To identify the proportion and characteristics of patients with severe symptomatic mitral regurgita:
Mitzal regurgiation; ton AR) who are denied surgery.

ol Methods and results In the Euro Heart Survey on valvular heart disease, 39 patients had severe
symptomatic MR as assessed by Doppler-echocardiography (grade >1/4) and New York Heart Association
class Il or greater, Patient characteristics were analysed according to the decision to operate or not.

NGO Sympiems

Intervention
(n=193) 49% (n=203) 51%

Mirabel et al, European Heart J 2007;28:1358-1365



Euro Heart Survey:
Surgery Is often denied in the older patients

2/3 of symptomatic MR patients >70 are denied surgery

M Decision not to operate
1501 [ Decision to operate

50 -
ﬂ 67%
2%
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100! P <0.0001

Age (years)
Figure 2 Decision to operate according to age range.

Mirabel et al, European Heart J 2007;28:1358-1365




Surgical Gold Standard

13 614 patients elective surgery for isolate MR - 2000 and 2003 in
575 North American centers participating in the Society of Thoracic
Surgeons — Avg Number Mitral Surgeries =5 in US

National Cardiac Database

TABLE 2. Frequency of Adverse Outcomes hy Category of Hospital Volume

Hospital Mitral Volume (Procedures/Year)

%-10 7140 140 P
Operative mortality 2.31 202 111 <00001
Reaperation 8.65 885 6.59 0.88%4
Renal failure 282 196 1.90 00264
Prolonged mechanical ventilation (24 h) 5,98 6.05 401 0.0026
Stroke 159 141 1.2 0.7434
Mortality plus major morbidity 15,12 1430 1131 00364

Adjusted Repair Rate (%)
50

30

70

0 100 200 300

Annual Mitral Volume

Gammie JS, et al Circulation. 2007:115:881-887.




Survival after undersized MVA

Surgical vs Medical Rx
in DCM-MR

Event-free Survival
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Figure 1. Event-free survival for non-mitral-valve annuloplasty (MVA)
group (solid line) and MVA group (dotted line).

Wu A, et al, J Am Coll Cardiol
2005:;45:381-7

CABG alone vs CABG+MVA in
IMR
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Figure 1 Survival Ater CABG Either Alone or With Concomitant
MV Annuloplasty for Functional Ischemic MR

Mihalijevic T, et al. J Am Coll
Cardiol 2007;49:2191-201




20-30% 1 year recurrence
of MR after annuloplasty in FMR

« Early
— Insufficient annular reduction
— Increased tethering

Parcert it MA Grade 3+ ord+ [0
g B 4 & B B 4

— Distortion o : ——t : ;
e |ate N

— Ongoing remodeling 57

— Insufficient valve reserve 3 B

— Leaflet degeneration
MCGee, et al, JTCVS, 2004,128916'24 Proportion of Patients in MR Grades 3+ or 4+

Mihalijevic T et al. J Am Coll Cardiol 2007;49:2191-201



Percutaneous Mitral-Valve Repair
MitraClip System




e NEW ENGLAND
JOURNAL o MEDICINE

Percutaneous Repair or Surgery for Mitral Regurgitation

Ted Feldman, M.D., Elyse Foster, M.D., Donald G. Glower, M.D., Saibal Kar, M.D., Michael J. Rinaldi, M.D.,
Peter S. Fail, M.D., Richard W. Smalling, M.D., Ph.D., Robert Siegel, M.D., Geoffrey A. Rose, M.D.,

Eric Engeron, M.D., Catalin Loghin, M.D., Alfredo Trento, M.D., Eric R. Skipper, M.D., Tommy Fudge, M.D.,

George V. Letsou, M.D., Joseph M. Massaro, Ph.D., and Laura Mauri, M.D., for the EVEREST Il Investigators*

Feldman T, etal.This article (10.1056/NEJMo0al1009355) was
published on April 4, 2011, at NEJM.org.




EVERST Il Randomized Trial

At 12 months freedom from death, mitral valve
surgery and 3+/4+ MR were 55% in MitraClip
and 73% iIn the surgical arm respectively
(p=0.0007)

20% In MitraClip arm and 2.2% in the control
group had mitral surgery

No difference in mortality — 2 years - 11%

Greater reduction in MR in surgical group
(p<0.001)

Similar improvements in favorable LV
remodeling, functional status and QOL

Feldman T, et al. NEJM 2011



Percent Patients

MR Reduction

Baseline to 12 Months, Per Protocol
Surgery more often achieves lower degree of residual MR

p<0.0001
| |
100 - 100
80 - 80
60 - 60
40 - 40
20 - 20
0 0
Baseline 12 Months Baseline 12 Months
(n=124) (n=124) (n=67) (n=67)

p-value compares the distribution of MR grade in device with the distribution of MR grade in
control at 12 months (Fishers’ Exact test) Feldman T, et al. NEJM 2011



EVEREST Il RCT: Primary Safety Endpoint

Intention to Treat Strategy

# Patients experiencing event

30 Day MAE, non-hierarchical Device Group Control Group

Death
Major Stroke
Re-operation of Mitral Valve
Urgent / Emergent CV Surgery
Myocardial Infarction
Renal Failure
Deep Wound Infection
entilation >48 hrs
New Onset Permanent Atrial Fib
Septicemia
GI Complication Requiring Surgery
ransfusions >2 units
OTAL % of Patients with MAE

(n=180)
2 (1.1%)
2 (1.1%)
0
4 (2.2%)
0
1 (0.6%)
0
0
2 (1.1%)
0

(n=94)

2 (2.1%)
2 (2.1%)
1(1.1%)
4 (4.3%)

4 (4.3%)
0
0

Exclude Transfusions:
5% vs 10% (p=0.23)

Feldman T, et al. NEJM 2011



Subgroup Analysis for the Primary
Endpoint at 12 Months: Post Hoc

Feldman T, et al. NEJM 2011

Percutaneous P Value for
Subgroup Repair Surgery Difference between Percutaneous Repair and Surgery (%) Interaction
no. of events/total no. (%)
All patients 100/181 (55) 65/89 (73) °
Sex : 0.97
Male 63/114 (55) 4359 (73) °
Female 37/67 (55) 22/30 (73) ® :
Age | 0.009
=70 yr 52/86 (60) 23/38 (61)

Functional
Degenerative
LVEF
<60% 35/68 (51) 15/28 (54)
=60% 64/111 (58) 50/61 (32)

0.06

50

Surgery Better

L)

Percutaneous
Repair
Better




MitraClip Therapy
Worldwide Clinical Experience: Total Patients

3200 -
2800 -
2400 -
2000 -
1600 -

1200 -

Patients Treated

800 -

400 -

O _
Total Functional MR High Surgical Risk*

* High Surgical Risk estimate based on: logistic EuroSCORE 2 20%; or STS
Estimates of worldwide clinical experience as of March 31, 2011 calculated or surgeon estimated mortality =2 12% or pre-specified co-
morbidities



Functional MR Patients Treated with the
MitraClip Device In Clinical Studies Worldwide

EVEREST Clinical Trials

EVEREST I 9 )
EVEREST II Roll-in 19 N=122
EVEREST II Randomized 48 Presented
EVEREST II High Risk* 46 )
REALISM 360

European Experience

ACCESS-EU Registry 400
TOTAL FMR Patients 882

* High risk defined by predicted surgical mortality = 12% using STS
risk calculator or surgeon estimate (based on pre-specified

comorbidities) Hermiller J, et al ACC 2011



EVEREST Functional MR, Treated Patients

Patient Demographics

E
N=122

NYHA Functional Class III/IV
MR Severity: 3+ to 4+

Mean Ejection Fraction (%)

Mean LVIDs (cm)

78%
95%
48.2 = 10.2
4.5 = 0.9

Hermiller J, et al ACC 2011



30 Day Major Adverse Events

EVEREST Functional MR, Treated Patients

Death

Major Stroke

Re-operation of Mitral-Valve
Urgent / Emergent CV Surgery
Myocardial Infarction

Renal Failure

Deep Wound Infection
Ventilation >48 hrs

New Onset Permanent Atrial Fib
Septicemia

GI Complication Requiring Surgery
Transfusions = 2 Units

4 (3.3%)
1 (0.8%)
0
2 (1.6%)
2 (1.6%)
3 (2.5%)
0
2 (1.6%)
1 (0.8%)
0
0

20 (16.4%)

Hermiller J, et al ACC 2011



30 Day MAE Stratified by Risk Status

EVEREST Functional MR, Treated Patients

Death 0 4 (8.7%)
Major Stroke 0 1(2.2%)
Re-operation of Mitral-Valve 0 0
Urgent / Emergent CV Surgery 2 (2.6%) 0
Myocardial Infarction 0 2 (4.3%)
Renal Failure 1(1.3%) 2 (4.3%)
Deep Wound Infection 0 0
Ventilation >48 hrs 0 2 (4.3%)
New Onset Permanent Atrial Fib 1(1.3%) 0
Septicemia 0 0

GI Complication Requiring Surgery 0 0
Transfusions = 2 Units 12 (15.8%) 8 (17.4%)

* 17% predicted surgical operative mortality rate, based on STS calculator or surgeon estimate

Hermiller J, et al ACC 2011



Mitral Regurgitation Grade

Baseline, 1 and 2 Years (matched)
EVEREST Functional MR, Treated Patients

p<0.001
p<0.001 p=0.56
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Hermiller J, et al ACC 2011
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Conclusion—As opposed to what has been reported in patients with organic
MR, the results of this study suggest that MVRp is not superior to MVR with
regard to operative and overall mortality in patients with ischemic MR. These
findings provide support for the realization of a randomized trial comparing
these 2 treatment modalities. (Circulation. 2009;120[suppl 1]:S104-S111.)




