














































The primary analysis was a comparison of survival through the full duration of the study. 
The figure below shows the mortality results in Cohort B for the ITT population, including 
confidence limits for each curve. All-cause mortality risk over the full duration of the study 
was significantly less for those assigned to SAPIEN compared to Control (p-value < 0.0001 
from 2-sided log-rank test). The survival rate at one year is 69.3% and 50.3% for SAPIEN 
and Control, respectively. 
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There was a reduction in mortality with this device relative to the heterogenous control 
group, and the endpoint was met. There are limited data beyond 2 years from the 
PARTNER trial and the long-term mortality benefit of the SAPIEN THV is unknown. 

Co-Primary Safety and Effectiveness Endpoint 

Hierarchicalcomposite ofdeath andrecurrenthospitalization 

The additional co-primary endpoint was defined as a hierarchical analysis of the time from 
randomization to death from any cause or to the first occurrence of recurrent hospitalization, 
which was analyzed according to the Finkelstein-Schoenfeld method. The analysis was 
statistically significant (p-value <0.0001 from 2-sided Finkelstein-Schoenfeld test) in favor 
of the SAPIEN group. 

P100041: FDA Summary of Safety and Effectiveness Data Page 24 of 38 

S\ 



The Kaplan-Meier survival curve is below, including confidence limits. This endpoint also 
shows a clinically important difference between arms of this trial over the first two years of 
follow-up. 

Figure 7 

All Cause Mortality or Recurrent Hospitalization 
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G. Secondary Safety Endpoints 

Major Adverse Cardiac and Cerebrovascular Events (MACCE) 

Timefrom randomizationto thefirst occurrence ofa MACCE event within 1 year 

For the purposes of this analysis, MACCE includes all-cause death, myocardial infarction 
(MI), all stroke, and renal failure. The comparison was performed by the log-rank test and a 
two-sided p-value was reported. All data were truncated at one year for the analysis; patients 
alive and MACCE free at that time point were censored. The log-rank test favors the 
SAPIEN arm with p-value 0.0176. 
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Table 11: MACCE Summary Table 

30 Days I Year 
Test Test 
(SAPIEN) Control (SAPIEN) Control 
(N = 179) (N = 179) (N = 179) (N = 179) 

Outcome no. ofpatients (%) no. ofpatients (%) 
Death (all cause) 9(5.0) 5 (2.8) 55 (30.7) 89 (49.7) 
Stroke 13 (7.3) 3 (1.7) 20 (11.2) 8(4.5) 
Myocardial Infarction (MI) 0 0 1(0.6) 1(0.6) 
Renal failure 2(1.1) 2(1.1) 4(2.2) 5(2.8) 

The above table shows that there were minimal differences in MI and renal failure. The 
early stroke rate was 4.3 times higher in the SAPIEN group and the 1 year stroke rate was 
2.5 times higher than the control group, who were primarily treated with BAV. Death is 
counted as a component of the primary endpoints as well as the MACCE, thus resulting in 
double counting of this component. 

The figure below presents the cumulative MACCE rate over the first year of follow-up. In 
both the table and figure, the SAPIEN had a higher incidence of events <30 days, but lower 
incidence of death after 30 days. 

Figure 8 
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Serious Adverse Events that Occurred in the PMA Clinical Study 

The following is a summary of the Serious Adverse Events (SAEs) that occurred in this 
study: 

Table 12: Clinical Outcomes at 30 Days and 1 Year 
30 Days 1 Year 

Test Standard Test Standard 
(SAPIEN) Therapy (SAPIEN) Therapy 
(N = 179) (N - 179) P Valuel (N = 179) (N = 179) P ValueI 

Outcome no. ofpatients (%) no. ofjpatients (%) 
Death 

From any cause 9 (5.0) 5 (2.8) 0.41 55 (30.7) 89 (49.7) <0.001 
From cardiovascular.cause4 8 (4.5) 3 (1.7) 0.22 35 (19.6) 75 (41.9) <0.001 

Repeat hospitalizationj 10(5.6) 18(10.1) 0.17 40(22.3) 79(44.1) <0.001 
Death from any cause or repeat 
hospitalizationi 20(11.2) 22 (12.3) 0.74 78(43.6) 126 (70.4) <0.001 
Strokeo 13 (7.3) 3 (1.7) 0.02 20 (11.2) 8 (4.5) 0.03 
Transient Ischemic Attack 0 0 1 1(0.6) 0 1 
Myocardial infarction 

All 0 0 - 1 (0.6) 1 (0.6) 1 
Periprocedural 0 0 - 0 0 

Hemorrhagic Vascular 
Complication 90 (50.7) 25 (14.0) <0.0001 100(55.9) 25(14.0) <0.0001 
Renal failure 2(1.1) 2(1.1) 1 4(2.2) 5 (2.8) 0.59 
Renal Insufficiencyl 1 (0.6) 0(0.0) 1 2 (1.1) 3 (1.7) 1 
Bleeding Event 29(16.2) 4(2.2) <0.0001 31(7.3) 4(2.2) <0.0001 
Cardiac re-intervention 

Balloon aortic 
valvuloplasty 1 (0.6)** 2 (1.1) 1 1(0.6) 66 (36.9)IT <0.001 
Repeat TAVRII: 3 (1.7) NA - 3 (1.7) NA -

Aortic-valve replacement . 0 3 (1.7) 0.25 2 (1.1)** 17 (9.5) <0.001 
Endocarditis 0 0 - 2(1.1) 1(0.6) 0.31 
New atrial fibrillation 1(0.6) 2(1.1) 1 1(0.6) 3 (1.7) 0.62 
New pacemaker 6 (3.4) 9 (5.0) 0.6 8 (4.5) 14 (7.8) 0.27 
* NA denotes not applicable. 
t 	 P values are for between-group comparisons of the frequency of the event at each time point, using 

Fisher's exact test. 
t 	 Deaths from unknown causes were assumed to be deaths from cardiovascular causes. 
I 	 Repeat hospitalizations were included if they were due to aortic stenosis or complications of the 

valve procedure (e.g., TAVR). Patients who received renal-replacement therapy were not included. 
| Patients who received renal-replacement therapy after randomization were included. 
** One patient in the TAVR group did not receive TAVR (because of failed access) and subsequently 

underwent BAV, followed by aortic-valve replacement. 
tt 	A total of 30 patients underwent a repeat BAV after the index balloon aortic valvuloplasty procedure 

that had been performed in the first 30 days after randomization, and 36 patients underwent a first 
BAV more than 30 days after randomization. 

$ Three patients underwent a repeat TAVR within 24 hours after the index TAVR procedure; four 
patients in the standard-therapy group who underwent TAVR at a nonparticipating site outside the 
United States are not included here. 

0 	 Stroke defined using pre-specified definition of deficit lasting >/= 24 hours or less than 24 hours 
with a brain imaging study showing an infarction 
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Neurological Events 

The pre-specified definition of stroke was as follows: 

Stroke: A neurological deficit lasting 24 hours, or lasting < 24 hours with a. brain 
imaging study showing infarction 

All NeurologicalEvents at 30 Days, 1 Year, and Total Study (ITT Population) 

Table 13: Neurological Events To One Year 
Follow-up Window 	 Control Test (SAPIEN) 

# Events ('Yo patients) 
0-30 days 	 3 (1.7%) 

<5 days from SAPIEN implant 	
31 days - 1year 	 5 (2.8%) 
>1 year 	 0 
Total instudy 	 8(4.5%) 

# Events (% patients)
13 (7.3%)
11/13
8 (4.5%) 
4(2.2%)
25 (14.0%) 

This table shows that the acute neurological event risk is 4.3 times higher in the SAPIEN 
arm compared to Control, noting that the majority of controls had BAV. The total 
neurological event rate in the study was 3.1 times higher in SAPIEN than Control. 
Interpretation of this increased late stroke rate is complicated because of the higher mortality 
rate in the Control group. 

The types of neurological events that occurred during the course of the study are listed in the 
table below: 

All NeurologicalEvents Through DurationofStudy (ITT Population) 

Table 14: Neurological Events Through Duration of Study 
Neurological Event 	 Control Test (SAPIEN) 
Ischemic/unclassified Stroke 7 	 16 
Hemorrhagic Stroke 	 1 3 
Intracranial Hemorrhage 	 0 3 
TIA 	 0 3 (2patients) 
Total Events 	 8 25 

NeurologicalEvents in the Control Group 

There were 7 ischemic/unclassified strokes: 

* 1 after open AVR 
* 4 after BAV (5 days, 2 weeks, 2 months, 6 months) 
* 	 .2 in patients who only received medical management (one on the day of
 

randomization, and another 3 days after randomization)
 

There was one hemorrhagic stroke 8 months after BAV. 

Only 14 control patients had optimal medical therapy without an interventional aortic valve 
procedure throughout the trial. As mentioned above, two of these 14 patients had strokes 
within 3 days of randomization, but there were no further strokes. Fourteen additional 
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patients had either open AVR or apico-aortic conduits. One of these 14 patients had a stroke 
on the day of surgery. There were no further strokes throughout the trial in the Control 
group. Therefore, the control group had minimal neurological events over 60 days after 
invasive procedures and there does not appear to be an elevated continuing risk of 
neurological events. As a result, there is no evidence that the patients in this study were a 
high risk stroke population. 

NeurologicalEvents in the SAPIEN Group 

There were 16 ischemic/unclassified strokes: 

* 1occurred after randomization and before SAPIEN 
* 	 10/16 were recognized within 6 days of SAPIEN implantation or attempted
 

implantation
 
* 2/16 occurred from 23-180 days (23, 75 days) 
* 3/16 occurred late (361, 650, 875 days) 

There were 3 hemorrhagic strokes (2, 39, and 120 days); 3 intracranial hemorrhages (51, 
136, 151 days); and 3 TIAs (143 days in one patient; 386 and 831 days in a second patient). 

Twelve of 25 (48%) of the neurological events occurred > 30 days after the procedure - thus 
indicating a continued risk of neurological events with the device. 

Comparing BAV (5/150; 3.3%) and SAPIEN (24/175; 13.8%), there is a higher neurological 
event rate in the SAPIEN patients, both in the acute peri-procedural period and during 
longer-term follow-up. Neurological adverse events remain an important safety consideration for 
this device. 

Bleeding Events/Hemorrhage/Vascular Complications 

The PARTNER protocol prospectively defined adverse events relating to bleeding and 
vascular complications as follows: 

Bleeding Event: Any episode of major internal or external bleeding that causes death, 
hospitalization or permanent injury (e.g., vision loss) or necessitates transfusion of greater 
than 3 units packed red blood cells (PRBCs) or pericardiocentesis procedure. The 
complication bleeding event applies to all patients whether or not they are taking 
anticoagulants or antiplatelet drugs, since bleeding events can occur in patients who are not 
receiving anticoagulants. Embolic stroke complicated by bleeding is classified as a 
neurologic event under embolism and is not included as a separate bleeding event. 
Hemorrhage that requires 2 or more units of transfusion within the index procedure shall be 
reported as serious adverse events. 

Aortic Dissection: Aortic dissection defined as Type A or B dissections that require surgical 
or percutaneous intervention. 

Hemorrhage: See "Bleeding event" 
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Events which are excluded are: those due to liver disease, myocardial infarction, or systemic 
infection. 

Bleeding events were reported as major or minor as defined below: 

Major: Requires intervention.
 
Minor: Does not require intervention.
 

Hemorrhagic Vascular Complication 

Vascular complications include the following: 
1. 	 Hematoma at access site >5 cm 
2. 	 False aneurysm 
3. 	 Arterio-venous fistula 
4. 	 Retroperitoneal bleeding 
5. 	 Peripheral ischemia/nerve injury 
6. 	 Any transfusion required will be reported as a vascular complication unless for a 

clinical indication clearly other than catheterization complication. 
7. 	 Vascular surgical repair 

Half (55.9%) of the SAPIEN patients had serious adverse events relating to the access 
procedure. The table below lists the most serious of the vascular complications. 

Table 15: Vascular Complication Summary
 
Acute Vascular complication # patients
 
Aortic dissection 1
 
Iliac artery/distal aortic injury 17
 
Femoral artery injury 13
 
Pseudoaneurysm 2
 
Hematoma 6
 
Unknown injury 2
 

Aortic Regurgitation 

The table below presents the total amount of aortic regurgitation (moderate or greater) 
reported from the core laboratory at the listed follow-up points in both treatment arms. 
These totals include all sources of regurgitation, including both central regurgitation and 
paravalvular leak. 

Table 16: Aortic Regurgitation Comparison (moderate or greater)
 
Follow-up Visit Control (% patients) Test (SAPIEN) (% patients)
 
30 days 16.5% 15.2%
 
6 month 16.8% 9.9%
 
1yr 16.7% 15.6%
 

These data show that the amount of aortic regurgitation (AR) does not decrease over time in 
the SAPIEN group. Because of the heterogeneity of treatments received in the Control 
group, comparison to the Control group is limited. 
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Endocarditis 

There were no endocarditis events reported in the Control group. In the SAPIEN group, 
3/175 (1.7%) patients experienced endocarditis. Two of these patients died and the third had 
an explant and open AVR. This explanted patient had a difficult post-SAPIEN implant 
course with septicemia then returned 19 months later with acute decompensation and a 
stenotic valve. He underwent open operation and was discharged from the hospital after a 
complicated course. Pathologic evaluation of the valve showed endocarditis and severe 
calcification of all three leaflets of the SAPIEN. These cases confirm the need for longer-
term (>1-2 years) monitoring of this device in this patient group, as the patients are at risk 
over the life of the valve. 

Aortic Valve Re-intervention 

The SAPIEN group had a 2.3% incidence of this SAE while the control group had a 66.9% 
incidence. This reflects expected BAV in control patients. If a control patient had a BAV 
more than 30 days after randomization, it is counted as an aortic valve re-intervention. 

Other Serious Adverse Events 

Data were also collected for the following adverse events: myocardial infarction, renal 
failure (chronic dialysis for >30 days), renal insufficiency (creatinine >3.5), 
bradyarrhythmic event, and mitral valve compromise. Based on the available data, these 
potential procedure-related complications did not appear to be clinically significant in the 
context of this study. 

H. Secondary Effectiveness Endpoints and Results 

Key effectiveness outcomes are presented below, by category. 

Hospitalization 

Hospitalization for any reason is a generally accepted surrogate measure of quality of life 
for patients and is therefore considered an iiportant secondary endpoint. Hospitalization 
was analyzed two different ways in this trial in an attempt to describe the differences 
between the Treatment and Control groups. 

Total Hospital Days Through 1 Year 

This endpoint captured the total hospital days from the index procedure (SAPIEN arm) or 
randomization (Control arm) to one year post-procedure or randomization. For the purposes 
of analyzing this endpoint, it should be noted that the hospitalization for the valve 
implantation procedure in the SAPIEN arm was not counted. The sponsor reported the 
SAPIEN and Control arm results (mean ± SD) to be 18.4+20.3 and 13.8±17.9, respectively. 
The bootstrap test yielded p-value of 0.019 favoring the Control arm. 
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Days Alive and Out of the Hospital (DAOH) Through One Year 

An analysis of DAOH allows for an assessment of two important objectives of the device 
therapy - improvement in mortality and quality of life. Note that the index hospitalization 
for SAPIEN implantation was included in this analysis. The sponsor reported the SAPIEN 
and Control arm results to be 273.8±128.5 and 210.2±146.9, respectively. Based on the 
proximity of these values, no conclusions could be drawn about the treatment or control 
arms. 

New York Heart Association Functional Class 

An evaluation of cardiac symptom severity based on NYHA classification was conducted at 
several evaluation time points during the first year of the trial. At baseline, patients 
presented with the following breakdown of NYHA class: 

Table 17: Baseline NYHA 
NYHA at Baseline TotalArm III IV N 

Control 11 87 81 179 
SAPIEN 14 87 78 179 
Total 25 174 159 358 

At 1year, the following results of the NYHA evaluation were reported: 

Table 18: NYHA at 1 Year 

Arm PMA: NYHA at One Year Total 
Missing Dead I II III IV N 

Control 11 89 2 29 37 11 179 
SAPIEN 7 55 45 44 23 5 179 
Total 18 144 47 73 60 16 358 

In the ITT population, more patients in the SAPIEN group had less severe cardiac symptoms 
(NYHA class I or II) as compared to patients in the Control group (49.7% vs. 17.9%, 
respectively). The between-group difference remained statistically significant, favoring 
SAPIEN, across a number of sensitivity analyses using various methods for imputing 
missing data other than death. Specifically, the analysis that imputes test arm NYHA 
missing for reasons other than death to NYHA IV, control arm with NYHA missing for 
reasons other than death to have NYHA I, and death to have NYHA V yields p-value 
0.0005 that favors the SAPIEN arm. 

Despite the statistically significant result, it is important to note the limitations of subjective 
measures such as NYHA in this unblinded study due to the influence of placebo/nocebo 
effects and assessment bias. 

6-Minute Walk Test 

Based on the available data from the test performed at 1 year, patients in the SAPIEN group 
were able to walk further during a 6-minute walk test (6MWT) than those in the Control 
group (mean ± SD, 118.93 + 147.3 vs. 84.40 + 96.83 meters). 

P100041: FDA Summary of Safety and Effectiveness Data Page 32 of 38 



The most important observation is that only 45.2% (56/124) of the alive SAPIEN patients 
and 34.4% (31/90) of the alive Control patients completed the 6MWT at one year. The 
impactof missing data is unknown and therefore limits the ability to draw conclusions 
regarding these results. 

Effective Orifice Area (EOA) Responder Analysis 

For the purpose of this analysis, a responder was defined as maintenance of >50% of the 
EOA at the follow-up time periods. The following results were noted for the SAPIEN group 
(based on the As Treated population): 

Table 19: EOA (AT population)
 
30 days n=133 92%
 
6 months n=93 85%
 
1year n=82 90% 

This shows that the reduction in stenosis was maintained at least at a reasonable level for the 
first year in the SAPIEN group. 

Additional Study Observations 

Procedure Data 

The following table provides data on the transcatheter valve implantation procedure for 
patients in the SAPIEN arin. These data demonstrate that the procedure. took, on average, 
over 4 hours and required general anesthesia in all patients. Also, 10% of the patients either 
did not get a valve or got more than one valve. There was a relatively even distribution of 
the two valve sizes. There is not comparable data for the control patients who underwent 
BAV. 

Table 20: Procedural Data Summary 
Variable Mean or %of patients 

(min - max) 
Total time of procedure (min) 262 (139-616) 
Skin to skin time (min) 150 (34 ­553) 
Fluoroscopy time (min) 29 (10-68) 
Volume ofcontrast (ml) 132 (10-450) 
Use of CPB 1.1% 
Use of general anesthesia 100% 
# of devices used 

0 4.6% 
1 89.1% 
2 5.7% 
3 0.6% 

Valve in Valve procedure 2.3% 
Emergent operation due to device or procedure 1.1% 
Valve Size 

23 56.6% 
26 43.4% 

Adverse event during procedure 39.4% 
Device malfunction 3.4% 

Device Success (deployment, AVA >0.9, AI<3+, 1valve) 78.2% 
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Procedure Success (Device success, no MACCE <30d) 	 71.8% 

Valve-in-Valve Experience 

Four patients underwent valve-in-valve procedures in the Cohort B study, either because of 
migration of the valve, or due to unacceptable regurgitation. Without any pre-clinical 
testing, and limited clinical data, the FDA is unable to draw conclusions regarding the short-
and long-term safety of SAPIEN valve-in-valve implantation. 

Patient Selection Limitations 

Because there were no specific inclusion/exclusion criteria in this study to eliminate patients 
too sick to benefit from isolated treatment of severe aortic stenosis, there was limited, active 
consideration for patients who should not have transcatheter valve implantation due to 
extensive comorbidities. .SAPIEN implantation requires general anesthesia, 4+ hours of 
procedure time, radiographic contrast, invasive TEE, often an operative procedure for 
vascular access or closure, etc.; and therefore, it is considered to be a highly invasive 
interventional cardiology procedure. Although there is a mortality benefit that exists for this 
device in patients considered to be inoperable, the overall impact on a patient's quality of 
life when considering the totality of the data remains unknown due to the limitations of the 
available data. 

XI. SUMMARY OF SUPPLEMENTAL CLINICAL INFORMATION 

The sponsor estimates that 7,054 SAPIEN devices have been implanted in the commercial 
use of this device since October 2007, over half of whom were enrolled in some form of 
trial or registry. Follow-up data on these patients and clinical interpretation is limited for 
the reasons outlined later in this section. The mortality results are as follows: 

Table 21: Summary of European Clinical Experience 
Trial 	 Number of Number of Survival at 1 Survival at Survival at 

Subjects Subjects Receiving month % 6 months % one year % 
Enrolled Valve 

I-REVIVE 22 17 67.2% 33.6% 28.0% 
RECAST 24 20 72.3% 48.2% 43.4% 
REVIVAL-I 7 7 57.1% 28.5% 25.5% 
REVIVAL-2 Transfemoral 55 48 92.7% 83.4% 75.8% 
REVIVE 2 106 94 . 86.8% 78.9% 72.5% 
REVIVAL 2-Transapical 40 35 82.5% 65.0% 59.5% 
TRAVERCE 172 169 84.7% 69.0% 62.6% 
PARTNER EU Transapical 69 65 81.2% 58.0% 49.3% 
PARTNER EU Transfemoral 61 65 91.8% 90.2% 78.7% 
SOURCE Registry Transapical - 575 523 89.7% NAP 72.1% 
Cohort 1 
SOOURCE Registry 463 443 93.7% NAP 81.1% 
Transfemoral - Cohort I 
SOUIRCE Registry Cohort 1 1038 966 91.2% NAP NAP 
SOURCE Registry - Cohort 2 1306 89.9% NAP NAP 
PARTNER IDE Cohort B 358 randomized 173 95.0% NAP 69.3% 
Transfemoral 

PARTNER Cohort B Standard 	 358 randomized 0 97.2% NAP 49.3% 
Therapy 

Total 	 4296 

P100041: FDA Summary of Safety and Effectiveness Data Page 34 of 38 



Table 21: Summary of Canadian Clinical Experience 
Special Access Number of Number of Survival at 1 Survival at 6 Survival at one 

Subjects 	 Subjects month % months % year % 
Receiving 
Valve 

Canada Special 168 167 90.5% -- 75% 
Access 
(transfemoral) 
Canada Special 177 172 88.7% -- 78% 
Access 
(transapical) 
TOTAL 345 339 
Compassionate Number of Number of Survival with 
Use Subjects Subjects valve 

Receiving 
Valve
 

I-REVIVE 6 6 0
 
REVIVAL-I 1 1 1
 
REVIVAL-2 2 2 2
 
TOTAL 9 9 3
 

The PARTNER EU trial (130 patients), and all of the registries in Europe (SOURCE 
Registries, n=3382), used the EuroScore risk prediction system for defining high risk and 
inoperability (i.e., predicted mortality >50%). The EuroScore was developed primarily 
using data from coronary bypass patients with a relatively small contribution from isolated 
aortic and mitral valve patients. Several studies have compared the STS Risk predictor 
score for aortic valve replacements with the EuroScore in the aortic stenosis population and 
have found limitations of the EuroScore in high risk patients. In this population the 
EuroScore can over-predicts risk by as much as a factor of three.2 3 

As a result, the trial results in Europe are very difficult to interpret because it is unclear who 
the patients were who were enrolled in these registries. One can only surmise from the 
inclusion criteria that the European trials were not trials primarily of "inoperable" patients. 
For example, surgeon input as to operability was not required in these trials. Other 
significant limitations include the lack of a concurrent control or clinical plans for longer-
term follow-up. 

Therefore, the European experience alone does not answer the longer-tern durability and 
outcomes questions that the pivotal study was able to answer for this patient population. 

XII. PANEL MEETING RECOMMENDATION AND FDA'S POST-PANEL ACTION 

A. Panel Meeting Recommendation 

An advisory meeting of the Circulatory System Devices Panel was held on July 20, 2011, at 
which three questions were held for a vote. The outcome of the votes was as follows: 
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Question 1 
The Panel voted 7 to 3 that the data does show that there is reasonable assurance that the 
Edwards SAPIENTM Transcatheter Heart Valve is safe for use in patients with severe 
symptomatic aortic stenosis who meet the criteria specified in the proposed indication. 

Question 2 
The Panel voted 9 to 1that there is reasonable assurance that the Edwards SAPIENTM 
Transcatheter Heart Valve is effective for use in patients with severe symptomatic aortic 
stenosis who meet the criteria specified in the proposed indication. 

Question 3 
The Panel voted 9 to 0 (with I abstention) that the benefits of the Edwards SAPIENTM 
Transcatheter Heart Valve for use in the indicated patient population do outweigh the risks 
of the Edwards SAPIENTm Transcatheter Heart Valve for use in the indicated patient 
population. 

The Panel further recommended refinements to the physician and patient labeling, and that a, 
refined Post Approval Study be submitted, as follows: 

(1) refinements to the indication statement in the Instructions for Use (IFU) to limit use 
in symptomatic patients, and in the native annulus, and inclusion of information 
regarding use of BAV in the control group 

(2) 	 addition of a warning statement regarding use of valve-in-valve technique 

(3) refinements to the patient label, especially in the area of stroke risk 

(4) 	 protocols for two post-approval studies:, one following the patients enrolled in the 
IDE out to 5 years, and another study in newly implanted subjects to evaluate 
learning curve, anticoagulation, and adverse events compared to those seen in the IDE 
study 

B. FDA's Post-Panel Action 

FDA worked interactively with the sponsor to refine the labeling and Post Approval Study 
protocols to meet all of the recommendations of the Panel and the FDA. 

XIII. CONCLUSIONS DRAWN FROM PRECLINICAL AND CLINICAL STUDIES 

A. Safety Conclusions 

The results from the pre-clinical laboratory studies performed on the Edwards SAPIEN 
Transcatheter Heart Valve Model 9000TFX and accessories for biocompatibility, 
hydrodynamic performance, and structural integrity demonstrate that this device is 
suitable for long-term implant. There was a mortality benefit in this patient population, 
but a higher risk of stroke and vascular injury. The Panel and FDA believed that the 
benefits outweighed the risks in this limited patient population. 
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B. Effectiveness Conclusions 

The preclinical data demonstrate that the valve performs acceptably. In the clinical 
study, there was an improvement in hemodynamic parameters (AVA and EOA), as well 
as subjective parameters such as the NYHA class and Quality of Life parameters
evaluated. 

C. 	 Overall Conclusions 

The preclinical and clinical studies submitted in the PMA application provide reasonable 
assurance that the Model 9000TFX, available in sizes 23 and 26mm, and accessories are 
safe and effective for the replacement of native aortic valves in symptomatic, inoperable
patients. 

XV. CDRH DECISION 

FDA issued an approval order on November 2, 2011. The final conditions of approval 
cited in the approval order-are described below. 

1. 	 ContinuedFollow-up ofPremarketCohort: This study should be conducted as per the 
protocol submitted as an attachment to your September 3, 2011 electronic mail message,
Version 5.0. The objectives of this study are to describe the five-year durability and quality
of life outcomes associated with use of the SAPIEN device. Durability will be evaluated 
using aortic insufficiency as measured via echocardiogram. Quality of life will be measured 
using the following assessments: Kansas City Cardiomyopathy Questionnaire (KCCQ), SF­
12, and EuroQol (EQ)-5D Utilities. The surviving patients inthe premarket cohort at the 
time of PMA approval will be followed annually up to 5-years. 

2. 	 Newly EnrolledStudy: This studyshould be conducted as per the protocol submitted as an 
attachment to your October 18, 2011, Version 1.0. The objectives of this study are to 
evaluate: (1) the neurological and vascular outcomes at 30 days and annually through five 
years post-implant, (2)the learning curve among surgical teams placing the device at 50 
.geographically disbursed sites with high, moderate and low volumes of potential patient 
participation, and (3)composite safety and effectiveness endpoints at 30 days and annually 
through five years post-implant. Based on a background rate of 7.436/o and censoring of 10% 
across the first year post-implant, itwas calculated that a sample size of 1,100 patients is 
needed to have adequate power to assess the primary endpoint of neurological outcomes at 
one year post-implant. The data collection for this study (i.e. pre-procedure, peri-procedure, 
post-procedure, discharge, 30-day, and I-year follow-up) must be nested within the National 
Transcatheter Aortic Valve Replacement (TVT) registry housed jointly by the American 
College of Cardiology and Society for Thoracic Surgeons within four months of its initiation. 
You have also agreed to link the data to Centers for Medicare and Medicaid Services (CMS) 
data for long-term follow-up (annually through five years post-implant). 

The applicant's manufacturing facilities were inspected and found to be in compliance 
with the device Quality System (QS) regulation (21 CFR 820). 

XVII. APPROVAL SPECIFICATIONS 

Directions for use: See final approved labeling (Instructions for Use) 
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Hazards to Health from Use of the Device: See Indications, Contraindications, 
Warnings, Precautions, and Adverse Events in the final labeling (Instructions for Use) 

Post-approval Requirements and Restrictions: See Approval Order. 
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