Long-Term Outcomes Using a Self-
Expanding Bioprosthesis in Patients With
Severe Aortic Stenosis Deemed Extreme
Risk for Surgery: Two-Year Results From
the CoreValve US Pivotal Trial

Steven J. Yakubov, MD FACC

For the CoreValve US Clinical Investigators



CoreValve US Clinical Trials

Disclosures

Steven J. Yakubov, MD FACC

 (Consultant to Medtronic: member of the CoreValve US
Pivotal Trial screening, steering, and publications
committees

Medtronic personnel performed all statistical analyses and assisted in the graphical display of
the data

TCT 2014 2



CoreValve US Clinical Trials

Background

Joumal of the American College of Cardiology Vol 63, No. 19, 2014
@ 2014 by the Amencan College of Cardiology Foundation ISSN 0735-1097/$36.00
Published by Elsevier Inc. hop//dx.doi.org/10.1016/].jacc 2014 02.556

Transcatheter Aortic Valve Replacement (Dc,msx.,a,k
Using a Self-Expanding Bioprosthesis in
Patients With Severe Aortic Stenosis at

Extreme Risk for Surgery

Jeffrey J. Popma, MD,* David H. Adams, MD,i Michael ]. Reardon, MD,{ Steven ]J. Yakubov, MD,§
Neal S. Kleiman, MD, David Heimansohn, MD,|| James Hermiller, Jr, MD,| G. Chad Hughes, MD,§
J. Kevin Harrison, MD,§ Joseph Coselli, MD,# Jose Diez, MD,# Ali Kafi, MD,**

Theodore Schreiber, MD,** Thomas G. Gleason, MD,i{ John Conte, MD,i

Maurice Buchbinder, MD,55 G. Michael Deeb, MD, ||| Blasé Carabello, MD,{¥

Patrick W. Serruys, MD, PHD,## Sharla Chenoweth, MS,* Jae K. Oh, MD, {{

for the CoreValve United States Clinical Investigators

Boston, Massachusetts; New York, New York; Houston, Texas; Columbus, Obio; Indianapolis, Indiana;
Durham, North Carolina; Detroit and Ann Arbor, M whigan; Pittsburgh, Pennsylvania; Baltimore, Maryland;
Palo Alto, Ca/:ﬁmia; Rotterdam, the Netherlands; and Minneapolis and Rochester, Minnesota

Popma JJ, et al. Transcatheter aortic valve replacement using a self-expanding bioprosthesis in patients
with severe aortic stenosis at extreme risk for surgery. J Am Coll Cardiol 2014; 63: 1972-81.

TCT 2014 3



CoreValve US Clinical Trials

Pivotal Trial Design
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Primary Endpoint
1-Year All-Cause Mortality or Major Stroke
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Study Device

4 Valve Sizes
(18—29 mm annular diameter)

18F Delivery System
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Study Disposition

Subjects Enrolled
N=719

I > Roll-in subjects = 63

Eligible Subjects
N=656

| ~ Attempted implant via NIF = 150
| " Exited prior to procedure = 17

Attempted Implant lliofemoral

N=489
~ Died =121
~ Withdrew = 1
Patients at 1 Year
N=367
Died = 56
» Withdrew = 2
- Visit pending = 4
Patients at 2 Years
[ N=305 ]
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Analysis Cohort

* Primary Analysis was performed using the
“Attempted Implant” population: all enrolled
subjects with a documented attempt for an
iliofemoral implant procedure-defined when
subject was brought into the procedure room and
any of the following have occurred: anesthesia
administered, vascular line placed, TEE placed
or any monitoring line placed
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Study Compliance

Clinical Assessments Echocardiographic
Assessments

Baseline 100% Follow-up 100% Echo Performed
N=489 (n=489/489) (n=489/489)

1 Month 98.2% Follow-up 96.4% Echo Performed
N=449 (n=441/449) (n=433/449)

1 Year 99.2% Follow-up 91.6% Echo Performed
N=367 (n=364/367) (n=336/367)

2 Years 93.8% Follow-up 84.9% Echo Performed
N=305 (n=286/305) (n=259/305)
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National Screening Committee

Chairman: Michael J. Reardon, MD

* Two clinical site cardiac surgeons and one interventional
cardiologist determined patient eligibility

 All patients were reviewed on web-based conference calls
with site investigators to confirm eligibility and access route

* Detailed portfolio included:
« STS PROM and all other risk factors
* Independent review of transthoracic echocardiogram
* Independent review of chest/abdominal CTA findings

» Two senior surgeons and one cardiologist on the screening
committee had to concur with the local heart team
assessment to qualify the patient for trial enrollment
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Baseline Demographics

Characteristic, % N=489
Age, years 83.2+8.7
Male 47.9
STS Predicted Risk of Mortality 10.3+£5.5
Logistic EuroSCORE 226 +17.1
New York Heart Association class IlI/IV 91.8
Diabetes mellitus 41.5
Insulin requiring diabetes 18.4
Prior stroke 13.7
Coronary artery disease 81.8
Prior coronary artery bypass grafting 39.5
Prior percutaneous coronary intervention 37.0
Prior balloon aortic valvuloplasty 20.4
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Comorbidities, Frailty, Disabilities

CoreValve US Clinical Trials

Characteristic, % N=489
Prohibitive Anatomy
Severe aortic calcification™ 17.2
Hostile mediastinum 11.9
Comorbidities
Severe chronic lung disease 23.5
Home oxygen 29.9
Frailty
Anemia with prior transfusion 22.8
Albumin < 3.3 g/dL 18.2
5-Meter gait speed > 6 secs 84.2
Disabilities
Assisted living 27.6
> 2 Katz ADL deficits 20.9
Wheelchair bound 16.6
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All-Cause Mortality or Major Stroke

70% -
@
-~
g 600/0 N 57.9?0*
% sk e
9o 50% Performance Goal i
= 43% ;
S ano. I T 12
> 40% J
‘_g 30% 38.0%
s - [33.6,42.3]
8;33 20% - 26.0%
© [22.1,29.9]
Q 10% -
<
00/0 | T T T ]
0 6 12 18 24
Months
o. at Risk: 489 361 231

* Calculated rate for 117 events in 179 patients (65.4%, lower confidence bound of
TCT 2014 57.9% by Exact method) (Makkar RR, et al, New Engl J Med, 2012) 15



CoreValve US Clinical Trials

2-Year Mortality
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2-Year Mortality
Landmark Analysis
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2-Year Major Stroke
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2-Year Major Stroke

Landmark Analysis
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Secondary Endpoints

Events®, % 1 Year 2 Years
Any stroke 7.0 8.7
Major 4.3 5.1
Minor 3.2 4.1
Myocardial infarction 2.0 2.8
Reintervention 1.8 1.8
VARC bleeding 42.8 45.3
Life threatening or disabling 18.0 AORS
Major 28.3 29.1
Major vascular complications 8.4 8.4
Permanent pacemaker implant 26.4 28.9
Per ACC guidelines 19.5 22.0

* Percentages obtained from Kaplan Meier estimates
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NYHA Class in 2-Year Survivors

Paired Analysis

92% of Patients Improved at Least 1 NYHA Class by 2 Years
98% of Patients Improved at Least 2 NYHA Classes by 2 Years
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Echocardiographic Findings
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Paravalvular Regurgitation
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PVL and All-Cause Mortality
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Pacemaker and All-Cause Mortality

Pacemaker Implantation Did Not Affect Mortality
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Subgroup Analysis
2-Year All-Cause Mortality or Major Stroke

CoreValve US Clinical Trials

All-Cause Mortality or

Patients KM (%) 2-Yr (95% CI) Major Stroke (38.0% at 2 Years) P Value
Gender : 0.1809
Female 255 35.1 (29.2, 41.0) —
Male 234 41.0 (34.7, 47.4) 0
Age 0.4647
<85 263 36.9 (31.0, 42.8) —
>85 226 39.2 (32.8, 45.7) .
NYHA :
[ 40 30.3 (15.9, 44.6) .
I 313 38.1 (32.7, 43.6) — 0.3805
\Y 136 39.9 (31.7, 48.2) . 0.3282
LVEF 0.1706
240% 404 36.8 (32.0, 41.5) —a—
T A 83 43.6 (32.9, 54.3) I
STS Score
<10% 272 35.8 (30.1, 41.6) ——
10-15% 133 34.4 (26.2, 42.5) a— 0.8008
>15% 84 50.7 (39.9, 61.5) o 0.0120
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Subgroup Analysis
2-Year All-Cause Mortality or Major Stroke

All-Cause Mortality or
Patients KM (%) 2-Yr (95% CI) Major Stroke (38.0% at 2 Years) P Value

Hypertension Ly 39.1 (34.5, 43.8) _._._ 0.1773
Diabetes 203 40.2 (33.4, 46.9) o 0.3686
Prior stroke 67 40.3 (28.6, 52.0) o 0.5535
Prior MI 151 44.0 (36.1, 52.0) o 0.0581
gzgggi:/"é”gm 288 40.1 (34.4, 45.8) - 0.3553
PVD 171 41.4 (34.0, 48.9) 5 0.1885
CAD 400 41.4 (36.5, 46.3) —-— 0.0019
Assisted living 135 50.7 (42.2, 59.2) o <0.0001
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Conclusions
* At 2 years the CoreValve US Pivotal Extreme Risk
Study showed:
— Low rates of all-cause mortality
— Low rates of major stroke
— Improvement in NYHA classifications

— Durable improvement in hemodynamic valve
performance (EOA and mean gradients)

— Low rates of moderate or severe aortic
iInsufficiency

— No association of mild or moderate paravalvular
regurgitation on mortality
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Summary

* The 1-year results from the CoreValve US Pivotal
Extreme Risk Study support the safety and efficacy

of this therapy in patients unsuitable for surgical
AVR

* The 2-year results confirm the improved survival
benefit in these patients
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