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The NEW ENGLAND

 Transcatheter aortic valve JOURNAL o MEDICINE
replacement (TAVR) is the
recommended treatment for
‘inoperable” patients with
severe aortic stenosis (AS).

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

Transcatheter Aortic-Valve Replacement
for Inoperable Severe AOI‘UC Stenosis

* Long term clinical benefit
and valve performance In
this population remain
unknown. Circulation ¢ Y

Association.
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Symptomatic Severe Aortic Stenosis

Inoperable ERNEREI:]

Severe Symptomatic AS with ASSESSMENT: Inoperable defined as risk of

AVA< 0.8 cm? (EOA index Tfa;igggfa' death or serious irreversible

< 0.5 cm?/m?2), and mean
gradient > 40 mmHg
or jet velocity > 4.0 m/s

morbidity of AVR as assessed
by cardiologist and two
surgeons exceeding 50%.

1:1 Randomization

TE TAVR Standard
n =179 Therapy
\Y n=179

Primary Endpoint: All-Cause Mortality

Over Length of Trial (Superiority)

* Primary endpoint evaluated when all patients reached one year follow-up.
 After primary endpoint analysis reached, patients were allowed to cross-over to TAVR.
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 All-Cause Mortality

« Cardiac Mortality

* Re-hospitalization

» Stroke

* NYHA functional class

* Echo-derived valve areas, transvalvular gradients,
and paravalvular leak.

* Mortality outcomes stratified by STS score,
paravalvular leak and age.



Inoperable Cohort

Study Flow @B;RTNER

N = 358
Randomized Inoperable

N=179
Standard Therapy

10 Patients Withdrew

85 / 85 patients
100% followed at 1 Yr

124 | 124 patients

100% followed at 1 Yr
Cross Over
11 pts

19 / 19 patients
100% followed at 3 Yrs

81/ 83 patients
97.6% followed at 3 Yrs

Cross Over
9 pts

6 / 6 patients

100% followed at 5 Yrs*

50/ 51 patients
98.0% followed at 5 Yrs*

* + 2 months follow-up window
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Patient Characteristics @S;RTNER

Characteristic TAVR Standard Rx p-value
N =179 N =179
Age —yr 83.1 = 8.6 83.2 = 8.3 0.95
Male sex (%) 45.8 46.9 0.92
STS Score 11.2 = 5.8 12.1 = 6.1 0.14
NYHA
| or Il (%) 7.8 6.1 0.68
Il or IV (%) 92.2 93.9 0.68
CAD (%) 67.6 74.3 0.20
COPD
Any (%) 41.3 52.5 0.04
O, dependent (%) 21.2 25.7 0.38
Creatinine > 2 mg/dL (%) 5.6 9.6 0.23
Frailty (%) 18.1 28.0 0.09
Porcelain aorta (%) 19.0 11.2 0.05

Chest wall radiation (%) 8.9 8.4 1.00




Crossover Patients Censored at Crossover

All-Cause Mortality (ITT) (. e o

All-Cause Mortality (%)
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= Standard Rx (n = 179)

100% - 93.6%
87.5% =t
80.9%
80% -
60% -
40% -
20% - HR [95% CI] = 0.50 [0.39, 0.65]
p (log rank) < 0.0001
0% T T T T T T T T I 1
0 6 12 18 24 30 36 42 48 o4 60

Months

* In an age and gender matched US population without comorbidities,
the mortality at 5 years is 40.5%.



Median Survival @;;RTNE,E

Standard Therapy

p (log rank) < 0.0001

TAVR

0 5 10 15 20 25 30 35
Months



All-Cause Mortality (ITT)

Landmark Analysis

All-Cause Mortality (%)

HR [95% CI] = 0.50 [0.39, 0.65]

100% - p (log rank) < 0.0001

80%

60%

40%

20%

0%

0-1 Year

HR [95% CI] = 0.46 [0.32, 0.66]
p (log rank) < 0.0001

1-3 Years

THE
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= Standard Rx (n = 179)
= TAVR (n = 179)

HR [95% CI] = 0.47 [0.24, 0.94]
p (log rank) = 0.028

66.7%

61.1% 3-5 Years

18 30

Months




Crossover Patients Censored at Crossover

Cardiovascular Mortality (ITT) @E;RTNER

= Standard Rx (n = 179)

100% -
85.9%
© 80.6% r
S goo | 74.5% I
2
e
S 60% -
=
ks
>
S 40% -
@
>
9
=
3 20% - HR [95% CI] = 0.41 [0.31, 0.55]
p (log rank) < 0.0001
0% T T T T T T T I T 1
0 6 12 18 24 30 36 42 48 54 60

Months



Causes of Death

Percent Patients

100

90

80

70

60

50

40

30

20

10

Non-cardiovascular,
17.5

Cardiovascular,
48.3

Unknown, 34.3

Standard Therapy
n=179

18% vs 34%

48% vs 33%
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Non-cardiovascular,
33.9

Cardiovascular,

33.1

Unknown, 33.1

TAVR
n=179



All-Cause Mortality

Stratified by STS Score (ITT)

STS<5
p (log rank) = 0.0012
100%
100% - 100% -
80% - 80% -
>
~ 60% - 55.9% 60% -
=
e
o | |
S 0% 40%
20% - 20% -
0% 0%

0 1|2 2|4 3I6 4I8 slo
Months

== Standard Rx (n = 12)

= TAVR (n = 28)

STS 5-15
p (log rank) = 0.0002

93.4%

75.2%

24 36 48 60
Months

= Standard Rx (n = 123)
m— TAVR (n = 113)

100% -

80% -

60% -

40% -

20% -

0% *#
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STS > 15
p (log rank) = 0.0749

93.3%

73.7%

12 24 36 48 60

Months

= Standard Rx (n = 43)
= TAVR (n = 38)



Cardiovascular Mortality
Stratified by STS Score (ITT) @] FanRTNER

STS<5 STS 5-15 STS > 15
p (log rank) < 0.0001 p (log rank) < 0.0001 p (log rank) = 0.0098
100%
100% - 100% - 100% -
91.8%
82.4%
80% - 80% - 80% -
S
< 60% - 60% 60% - 57.8%
2
g
S | ] |
= 40% 40% 40%
20% - 20% - 20% -
0% T T T T 1 0% T T T T 1 0% ™ T T T T 1
0 12 24 36 48 60 0 12 24 36 48 60 0 12 24 36 48 60
Months Months Months
= Standard Rx (n = 12) = Standard Rx (n = 123) = Standard Rx (n = 43)

= TAVR (n = 28) = TAVR (n = 113) = TAVR (n = 38)



Repeat Hospitalization (ITT)

Rehospitalization (%)

100% -

80% -

60% -

40% -

20% -

0%

= Standard Rx (n = 179)

= TAVR (n = 179)

72.5%

75.7%

(. PART NTER.AR..

83.0% 87.3%
|
—
46.3% 47.6%

27.0% HR [95% CI] = 0.40 [0.29, 0.55]
p (log rank) < 0.0001
12 24 36 48 60

Months



NYHA Class Over Time (ITT)

Survivors

p =NS
100% (=

80% |-

60%
92.2% =

40% |

20%

0% -

TAVR Standard
Rx

N= 179 179

Baseline

23.7%

= 93.9%

p < 0.0001

TAVR Standard

Rx
118 79
1 Year

30.0%

60.8%
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Competing Risks Analysis (ITT)
Death and Stroke (‘ 5.

100% -
Incidence of Stroke TAVR
80% - ===|ncidence of Stroke ST
g 60%
(D]
(&)
c
)
o
2 40% -
20% -

# 5-7%
0% I T T T T T T T T 1

Months




Percent of Evaluable Echocardiograms

Paravalvular Leak (AT) BARTNER

100%

60%

40%

20%

0%

N

8.7%

1 Year
92

4.1%

34.2%

28.8%

32.9%

2 Years
73
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4.2%
15.6%
Severe

31.3% Moderate
= Mild

53.1% H Trace
® None

3 Years 4 Years 5 Years
48 32 16



Mortality (%)

TRIAL

Mortality by Paravalvular Leak (. FARTNER

All-Cause Mortality Cardiovascular Mortality
= None-Mild (n = 142) = None-Mild (n = 142)
100% - 100% -
- |\lOoderate-Severe (n = 23) - |\oderate-Severe (n = 23)
783% =
80% - > 80% 1 74.6%
T
=
=)
69.2% =
60% 1 3 60% -
@
S
2
2
40% - g 40% -
20% - 20% -
p (log rank) = 0.510 p (log rank) = 0.043
0% : : 0%
0O 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60

Months Months



Mean Gradient & Valve Area (AT)
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Mean Gradient (mmHQ)

— EOA
70 = Mean Gradient Errorbars=+1StdDev [ 2°
60
- 2.0
50
1.56 1.52 9<J
44.22 —— 1.50 1.46 ' <
40 - B ¢ (o 15 o
>
>
30 - - 10 ©
3,
20 ht
0.64
- 0.5
10 ~ {
10.79 11.31 10.9 10.59
0 0.0
Baseline 1 Year 2 Years 3 Years 4 Years 5 Years
N = 159 86 70 44 31 15
163 91 71 46 31 15



Mean Gradient (mmHQ)

Mean Gradient & Valve Area (AT) A -
Restricted to Patients with 5 Year Data (
— EQA
70 - Error bars = + 1 Std Dev - 2.5
60 -
- 20
50 -
49.45 » % i . ii
40 - —— 1.36 -15 o
>
S
30 - - 1.0 ©
3
20 - el
0.63
- 0.5
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10.59
0 0.0
Baseline 1 Year 2 Years 3 Years 4 Years 5 Years
e 15 14 14 12 13 15

16 14 14 12 13 15



Subgroup Analysis
All-Cause Mortality
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Interaction
Hazard Ratio [95% CI] p-value

Overall (N=358) —— 0.50 [0.39-0.65]
Age < 85 (N=186) —— 0.46 [0.33-0.66] 9
Age 2 85 (N=172) —— 0.56 [0.39-0.79] :
Male (N=166) —_—r— 0.46 [032-066] 4,
Female (N=192) ——— 0.55 [0.40-0.78] '
BMI < 25 (N=170) . g 0.58 (041084
BMI > 25 (N=188) —_— 0.44 [0.31-0.63] '
STS <11 (N=170) —— 0.52 [036-0.76]
STS > 11 (N=187) s 0.53 [0.37-0.74] :
EF < 55 (N=173) —_—— 0.47 033067 .o
EF > 55 (N=171) . 0.61 [0.42-0.88] '
Pulmonary Hypertension

No (N=136) e e 0.56 [0.37-0.85] o

Yes (N=103) e r— 0.51 [0.32-0.82] '
Mod / Sev MR

No (N=261) e 0.58 (0430.77] s

Yes (N=77) —_— 0.30 [0.17-0.53] '
Oxygen Dependent COPD

No (N=270) —_— 0.46 0350.62] .,

Yes (N=88) —_—r— 0.68 [0.42-1.10] '
Prior CABG or PCI

No (N=182) e — 0.55 (039-0.78] -

Yes (N=176) s 0.46 [0.32-0.66] '

0.1 1.0 10.0

TRIAL



TAVR Mortality Stratified by Age (ITT) @;;RTNEE

Mortality (%)

100% -~

80% -

60% -

40% -

20% -

0%

----- ST 2 85 (n=89)

—— ST < 85 (n=90) i 91.8%

----- TAVR = 85 (n=83)

——TAVR < 85 (n=96) —-= Lmmm——— 73.5%

-----
-----

------

-----

12 24 36 48 60
Months
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Clinical Observations @E;RTNER

» Mortality benefit was similar in elderly (>85 yr) patients
compared to those <85 years.

» Cardiovascular mortality and all-cause mortality benefit
was seen even Iin patients with high STS score.

 Patients with O2 dependent COPD may have less
mortality benefit.

* Beyond early procedural risk of stroke there was no
persistent risk over 5-year follow up.

 Moderate and severe paravalvular leak is associated with
higher cardiovascular mortality particularly in patients with
less comorbidities.
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Main Conclusions @E;RTNER

At 5 years follow-up benefits of TAVR were
sustained as measured by:
— All-Cause Mortality
— Cardiovascular Mortality

— Repeat Hospitalization
— Functional Status

 Valve durability was demonstrated with no increase
In transvalvular gradient or attrition of valve area.



Thank You to the Dedicated
Study Teams at All PARTNER
Investigational Sites
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Aortic Stenosis

By Jonn Ross, Jr., M.D. anp EuceNE Braunwarp, M.D.

/ I ‘HE ADVENT of corrective operations patients with isolated valvular aortic stenosis
for various forms of heart disease has of rheumatic et1ology and patients w1th0ut a
vlaced increasing emphasis upon the need for

sons. Ten of 12 patients with severe aortic usua]ly begln dunng the sixth decade of life,

stenosis (transvalvar pressure gradients = 50

mm Hg’ or effective aortic valve orifices = VALVULAR AORTIC STENOSIS IN ADULTS
AVERAGE COURSE

0.70 cm?/m? BSA) who were followed for at (Post Martem Dota)

least five years after catheterization are now 100P e Ltont_period O

{Increasing obsiruction,
dead . 14 Myocardial overlood)

The advanced age at death of patients with =T
severe acquired stenosis has been a remark-
ably consistent feature of this disease; this
age has averaged 63 years in males. In several
studies that were based on analysis of data ob-
tained at postmortem examination,?5 1517 2o
the average durations of various symptoms

60
AV. SURVIVAL, YEARS

PERCENT SURVIVAL

Average age deoth (S

] ] T I 5 : 60 65 70 %
were as follows: angina pectoris three years, AGE, YEARS
syncope three years, dyspnea two years, and Figure 1
. . 1/
congestive heart failure 1’ to 2 years. More- Average course of valvular aortic stenosis in adults.
over, in more than 80% of these patients who Data assembled from postmortem studies.

THE

Supplement V 1o Circulation, Vols. XXXVII and XXXVII, July 1968 . PARTNER

TRIAL
14. Frank, S., axp Ross, J., Jr.: Natural history
of severe, acquired valvular aortic stenosis.
(abstr.) Amer J Cardiol 19: 128, 1967.




All-Cause Mortality (ITT)
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Patients Followed Post-Crossover |

100%

o
o
xR

60%

40%

20%

Cardiovascular Mortality (%)

HR [95% CI] = 0.52 [0.41, 0.66]
= Standard Rx p (log rank) < 0.0001 92.7%

— TAVR 84.2%“_'_,.1"-‘
79.6%

0% T T T T T T T T T 1
6 12 18 24 30 36 42 48 54 60
Months
Numbers at Risk
Standard Rx 179 121 85 67 56 43 33 25 22 17 6
TAVR 179 138 124 110 101 89 81 72 63 5%¢] 35




Instantaneous Risk of Death 7
Hazard Function (‘ oLt
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Mortality or Stroke (ITT) (. BARTNER

HR [95% CI] = 0.57 [0.44, 0.73]
= Standard RX p (log rank) < 0.0001 93.6%

S 87.5%
TAVR 30.8% 0_'_,_1—'-

100%

o
o
xR

60%

Mortality or Stroke (%)
S
R

N
o
R

0% I T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 o4 60

Months



Cardiovascular Mortality (%)

Cardiovascular Mortality by Paravalvular Leak
Stratified by STS (AT) @/ PARTNER

. STS=<11
== None-Mild 100% -
- \loderate-Severe 3 p (log rank) = 0.028
> 80% - 71.4%
I —
Overall 5 o0y -
100% - :
p (log rank) = 0.043 3 a5
0 0
80% 74.5% E 45.8%
T 20% A
[}
O
0% T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Months
STS> 11
100% -
= p (log rank) = 0.507 83.3%
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I
5
= 60%
Months & 57.6%
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g
2
o
S 20% -
O
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Incidence (%)

100% -
= Standard Rx
m— TAVR
80% -
60% -
40% -
20% - 18.2%
16.0%
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Stroke Analysis
Instantaneous Risk of Stroke
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TAVR Mortality Stratified by
Oxygen Dependent COPD (ITT) @"ARTNE.E

100% - ----- ST - Yes COPD
__ 94.6%
——ST- No COPD
80% | TAVR - Yes COPD

——TAVR - No COPD
67.3%

o))
o
xR

40%

Mortality (%)

20%

0% .
60
Months

Numbers at Risk

ST - Yes COPD 49 21 12 5) 2 1

ST - No COPD 130 64 34 14 9 2

TAVR - Yes COPD 39 25 19 14 9 1

TAVR - No COPD 140 99 82 67 54 34




Univariate and Multivariate Predictors
of Mortality after TAVR

Univariate Predictors

@ PART NTER'E

Hazard Ratio p-value
BMI > 26 0.64 (0.45 - 0.91) 0.01
History of Stroke or TIA 3.18 (1.28 — 7.92) 0.01
Peripheral Vascular Disease 1.58 (1.10 -2.27) 0.01
Oxygen Dependent COPD 1.63 (1.10 - 2.42) 0.01

Multivariate Predictors

Hazard Ratio p-value
BMI > 26 0.50 (0.34 — 0.73) <0.01
Oxygen dependent COPD 1.83 (1.22 - 2.75) <0.01
Peripheral Vascular Disease 1.53 (1.04 — 2.24) 0.03
Moderate or Severe MR 0.60 (0.37 — 0.97) 0.04




TAVR Cardiovascular Mortality
Stratified by STS Score (ITT)
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—_—— 515

_<5

80% -

60% -
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20% -

Cardiovascular Mortality (%)

p (log rank) = 0.0804

@ SanTren

61.6%

A

0%

57.8%

l_,_,_r 41.1%

Numbers at Risk

18 24

Months

o4 60

> 15 38 28 20
RN 113 84 79
<5 28 26 25

16 15
70 65
24 21

10 6
30 19
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Cardiovascular Mortality (ITT)
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Landmark Analysis
HR [95% CI] = 0.41 [0.31, 0.55] = Standard Rx
100% - P (log rank) < 0.0001 — TAVR

HR [95% CI] = 0.41 [0.27, 0.63]
p (log rank) < 0.0001

HR [95% CI] = 0.53 [0.21, 1.33]

p (log rank) = 0.169
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Mean Gradient & Valve Area (AT)

Valve Durability (23mm)
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70 o =— EOA - 25
Error bars = + 1 Std Dev
60
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Mean Gradient (mmHQ)

Mean Gradient & Valve Area (AT) AP
- PARTNER
Valve Durability (26mm) (
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- |\lean Gradient
Error bars = = 1 Std Dev
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50 1.68 165
o . e 1.59 <
43.56 15 <
40 ~ O
ZE
)
Q
30 A S
- 1.0 3.\,
207 0.66
{ % - 05
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Mean Gradient (mmHQ)

Mean Gradient & Valve Area (AT)

Restricted to Patients with 4 Year Data
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Percent of Evaluable Echos

Paravalvular Leak (AT)
Restricted to Patients with 4 Year Values
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Percent of Evaluable Echos

Paravalvular Leak (AT)
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Restricted to Patients with 5 Year Values (
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Mortality Stratified by Paravalvular Leak (AT)
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Valve Implant Patients ®
100% - = Mild p (log rank) = 0.768
- N\ oderate-Severe
= None-Trace 78.3%
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Cardiovascular Mortality Stratified by

Paravalvular Leak (AT)
Valve Implant Patients
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Mortality (%)

Mortality by Paravalvular Leak

Stratified by STS (AT)

Valve Implant Patients
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Cardiovascular Mortality (%)

Cardiovascular Mortality by Paravalvular Leak
Stratified by STS (AT) @®/) PARTNER

Valve Implant Patients
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