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Study aim
©® PARTNER 3
O To compare the 5-year outcomes of TAVI with SAPIEN 3 valve EeL
and SAVR in patients with ssAS in low surgical risk.

Methodology

= PARTNER 3:5 years data; Randomized Clinical Trial - patients treated with TF-TAVI or SAVR
= 1000 low surgical risk patients with ssAS - Average age 73 y.0.— STS score 1.9
= At 5 years: 469 patients with SAPIEN 3 valves, 401 patients with surgical valves (70% Edwards)

Results
Primary Endpoints: Mortality:
—. 100% 100%
?S HR [95% CI] =0.79 [0.61, 1.02] HR [95% CI] = 1.23 [0.79, 1.80]
E 80% p (log-rank) = 0.07 g 80%
% 60% % 60%
s —TAVI 2
% 40% Surgery 27.2% § 40% —
& t‘f Surgery
i ;:_,—,’:—’_/’2—/;% " =
0% 0% %
0] 12 24 36 48 60 o 12 24 36 48 60
Maonths from Procedure Manths from Procedure
No at Risk: No at Risk:
TAVI 496 453 434 415 301 353 TAvI 496 490 478 460 438 405
SAVR 454 372 349 328 309 276 SAVR 454 427 409 394 379 346
= Death, stroke, or rehospitalization* composite: = All-cause mortality: No significant difference
No significant difference between TAVI and SAVR. between TAVI (10.0%) and SAVR (8.2%).
- Event-free survival was longer by 103 days in - Vital status sweep$ reduced the gap between
the TAVI cohort. TAVI and SAVR. TAVI 10.2% vs. SAVR 9.0%.
= Win ratio® - hierarchical composite of death, ~ Mortality differences mainly due to non-CV
disabling stroke, non-disabling stroke, and rehosp. deaths —e.g, Cancers, Covid-19, and Sepsis
days: 1.17 - 22.1% of wins for TAVI and 19% wins deaths.

for SAVR. No significant difference.
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*related to the valve, the procedure, or heart failure [ $ vital status sweep: conducted to obtain information about the
patients who withdrew or were lost to follow-up § Win ratio: NT x NC paired comparisons - Test (TAVI) or Control (SAVR) -mu
wins when specific endpoints happen first over the same follow-up time — the ratio represented n of wins divided by n of

loses". EdW&I'dS




Secondary Endpoints:

= No difference was reported for CV deaths, all and disabling strokes, rehospitalization, BVF, and aortic
reintervention.

= Valve thrombosis: significantly higher in TAVI arm (2.5% vs 0.2% - HR 10.52 (1.37-80.93))
— No thrombosis-related death; TAVI: only 1 thrombosis-related BVF

= Hemodynamics: Sustained mean gradient and aortic valve area in both cohorts and in all SAPIEN 3 valve
sizes.

Bioprosthesis-valve Failure:

BVF Cause® (%)

30

HR [95% CI] = 0.86 [0.42, 1.77]

s p (log-rank) = 0.69 SVD 1 .4% 2.0%
; = TAVI
b — H™ O, O,
s SR Endocarditis 0.2% 0.9%
T
Q
§ 10 PVL 0.8% 0.2%
3.8% X
—— Thrombosis 0.2% 0.2%
0 3%
0 12 24 36 48 60 G o
Months from Procedure PPM 0'2/) OA
No at Risk:
TAVI 496 489 475 454 430 392 Undetermined! 0.2% 0%
SAVR 454 426 407 390 369 334

& according to VARC-3 criteria
#The patient had a valve-in-valve reintervention for stenosis

Conclusion

\/ Among patients with ssAS at low surgical risk who underwent TAVI or SAVR, the incidence of
the two primary composite endpoints appeared to be similar in the two groups at 5 years of
follow-up.

Abbreviations

BVF = Bioprosthesis-valve Failure; CV = cardiovascular; NC= number of patients on the Control arm (SAVR);
NT= number of patients on the Test arm (SAPIEN 3); PVL = Paravalvular leak; PPM = Patient-prosthesis
mismatch; SAVR = surgical aortic valve replacement; ssAS = severe symptomatic aortic stenosis;

SVD = Structural valve deterioration; TAVI = Transcatheter aortic valve implantation;

TF = transfemoral; VARC-3 = Valve Academic Research Consortium-3.
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ORIGINAL ARTICLE

Transcatheter Aortic-Valve Replacement
in Low-Risk Patients at Five Years

M.J. Mack, M.B. Leon, V.H. Thourani, P. Pibarot, R.T. Hahn,
P. Genereus, S.K. Kodali, S.R. Kapadia, D.J. Cohen, S.J. Pocock, M. Lu,
R. White, M. Szerlip, J. Ternacle, S.C. Malaisrie, H.C. Herrmann, W.Y. Szeto,
M.J. Russo, V. Babaliaros, C.R. Smith, P. Blanke, J.G. Webb, and R. Makkar,
for the PARTNER 3 Investigators*

ABSTRACT

BACKGROUND

A previous analysis in this trial showed that among patients with severe, symptom-
atic aortic stenosis who were at low surgical risk, the rate of the composite end point
of death, stroke, or rehospitalization at 1 year was significantly lower with trans-
catheter aortic-valve replacement (TAVR) than with surgical aortic-valve replacement.
Longer-term outcomes are unknown.

METHODS

We randomly assigned patients with severe, symptomatic aortic stenosis and low
surgical risk to undergo either TAVR or surgery. The first primary end point was
a composite of death, stroke, or rehospitalization related to the valve, the proce-
dure, or heart failure. The second primary end point was a hierarchical composite
that included death, disabling stroke, nondisabling stroke, and the number of re-
hospitalization days, analyzed with the use of a win ratio analysis. Clinical, echo-
cardiographic, and health-status outcomes were assessed through 5 years.

RESULTS

A total of 1000 patients underwent randomization: 503 patients were assigned to
undergo TAVR, and 497 to undergo surgery. A component of the first primary end
point occurred in 111 of 496 patients in the TAVR group and in 117 of 454 patients
in the surgery group (Kaplan—Meier estimates, 22.8% in the TAVR group and
27.2% in the surgery group; difference, —4.3 percentage points; 95% confidence
interval [CI], =9.9 to 1.3; P=0.07). The win ratio for the second primary end point
was 1.17 (95% CI, 0.90 to 1.51; P=0.25). The Kaplan—Meier estimates for the com-
ponents of the first primary end point were as follows: death, 10.0% in the TAVR
group and 8.2% in the surgery group; stroke, 5.8% and 6.4%, respectively; and
rehospitalization, 13.7% and 17.4%. The hemodynamic performance of the valve,
assessed according to the mean (+SD) valve gradient, was 12.8+6.5 mm Hg in the
TAVR group and 11.7£5.6 mm Hg in the surgery group. Bioprosthetic-valve failure
occurred in 3.3% of the patients in the TAVR group and in 3.8% of those in the
surgery group.

CONCLUSIONS
Among low-risk patients with severe, symptomatic aortic stenosis who underwent
TAVR or surgery, there was no significant between-group difference in the two
primary composite outcomes. (Funded by Edwards Lifesciences; PARTNER 3
ClinicalTrials.gov number, NCT02675114.)
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RANSCATHETER AORTIC-VALVE REPLACE-

ment (TAVR) has been increasingly used

as an alternative to surgery for treating
patients with severe, symptomatic aortic steno-
sis.»? Randomized trials of both balloon-expand-
able and self-expanding TAVR valves have shown
that in patients at intermediate or high risk for
death by 30 days after surgery, TAVR was either
noninferior or superior to surgical aortic-valve
replacement at 5 years of follow-up.>™' In two
randomized trials involving younger patients who
were at low surgical risk, TAVR was either non-
inferior or superior to surgery at 2 or 3 years.>**
The Placement of Aortic Transcatheter Valves
(PARTNER) 3 trial showed that the rate of the
composite end point of death, stroke, or rehos-
pitalization at 1 and 2 years was significantly
lower with TAVR than with surgery.’**> Here, we
report the 5-year outcomes in this trial.

METHODS

TRIAL DESIGN AND OVERSIGHT
This multicenter, randomized trial compared the
use of the SAPIEN 3 transcatheter heart valve
(Edwards Lifesciences) with surgical aortic-valve
replacement in patients with severe, symptom-
atic aortic stenosis who were at low surgical risk.
The trial design, details regarding oversight, and
results at 1 and 2 years have been published
previously.®*> The trial protocol (available with
the full text of this article at NEJM.org) was
designed by the sponsor (Edwards Lifesciences),
with input from the trial steering committee and
the Food and Drug Administration, and was ap-
proved by the institutional review board at each
site. The sponsor funded all trial-related activi-
ties and participated in site selection, data col-
lection, monitoring, and statistical analysis. The
trial leadership had unrestricted access to all the
data, prepared all the drafts of the manuscript,
and vouch for the accuracy and completeness of
the data and for the fidelity of the trial to the
protocol.

PATIENTS
Patients were eligible for inclusion if they had se-
vere, symptomatic aortic stenosis and were consid-
ered to be at low surgical risk on the basis of
clinical and anatomical assessment, including a
Society of Thoracic Surgeons Predicted Risk of

N ENGL ) MED

Mortality (STS-PROM) score of less than 4%
(with scores ranging from 0 to 100% and higher
scores indicating a greater risk of death within
30 days after the procedure) and on the basis of
assessment by the heart team. Patients also had
to be eligible for TAVR through transfemoral
access. The eligibility of all the patients was re-
viewed and approved by a case review board. Key
anatomical and clinical exclusions have been
reported previously and are provided in the Sup-
plementary Appendix, available at NEJM.org."?
Details about the representativeness of the pa-
tients in the trial are also provided in the Sup-
plementary Appendix.

RANDOMIZATION, PROCEDURES, AND FOLLOW-UP
Patients were assigned in a 1:1 ratio to undergo
either TAVR with a SAPIEN 3 valve or surgical
aortic-valve replacement with a commercially avail-
able bioprosthetic valve. The SAPIEN 3 system
and the procedures for TAVR and surgery have
been described previously.”* Clinical outcomes and
transthoracic echocardiography data were assessed
at baseline, after the implantation procedure, at
hospital discharge, 30 days, 6 months, 1 year, and
then annually to 5 years.

END POINTS
The original primary end point, assessed at 1 year,
was a nonhierarchical composite of death from
any cause, stroke, or rehospitalization related to
the procedure, the valve, or heart failure (see the
Supplementary Appendix). A time-to-first-event
analysis was used to evaluate this end point.
However, some patients had more than one end-
point event or more than one rehospitalization
over the 5-year period. To better reflect the patient
outcomes through 5 years, two primary end
points were prespecified in the 5-year extension
statistical analysis plan: the original nonhierar-
chical composite end point and a hierarchical
composite end point that included death from
any cause, disabling stroke, nondisabling stroke,
and the number of rehospitalization days (see the
Supplementary Appendix). Secondary end points
of interest at 5 years were death or disabling
stroke, new-onset atrial fibrillation, aortic-valve
reintervention, endocarditis, and clinically signifi-
cant valve thrombosis; definitions are provided
in the Supplementary Appendix. Valve thrombosis
was defined according to Valve Academic Re-
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search Consortium 3 (VARC-3) criteria as clini-
cally significant bioprosthetic-valve dysfunction
as assessed with echocardiography or contrast-
enhanced computed tomography with either no
(stage 1), moderate (stage 2), or severe (stage 3)
hemodynamic valve deterioration.'® A clinical
events committee adjudicated key 5-year clinical
outcomes, including all components of the pri-
mary end points, valve thrombosis, and valve
reintervention. Other secondary end points in-
cluded functional status and quality of life as
assessed with the Kansas City Cardiomyopathy
Questionnaire—Overall Summary (KCCQ-OS).
KCCQ-OS scores range from 0 to 100, with
higher scores indicating better health status. The
secondary end point of alive with a KCCQ-OS
score of 75 or higher indicated the status of be-
ing alive and well.

ECHOCARDIOGRAPHIC ASSESSMENTS
All echocardiograms were assessed by a core
laboratory with the use of standard hemody-
namic measures. Total aortic regurgitation and
paravalvular aortic regurgitation were assessed
with the use of a multiparametric integrative ap-
proach.!® Valve durability was assessed with the
use of the VARC-3 definition of bioprosthetic-
valve failure, which includes the occurrence of
valve reintervention, valve-related death, or dete-
rioration in hemodynamic valve function between
the day 30 and follow-up echocardiograms. All
potential cases of bioprosthetic-valve failure were
adjudicated by a group of three experts for con-
firmation of the presence, stage, and cause of
valve failure.'

STATISTICAL ANALYSIS
For the first primary end point (a nonhierarchi-
cal composite of death from any cause, stroke,
or rehospitalization), we used the Wald test" to
determine the superiority of TAVR to surgery;
the percentage of patients with an event in each
group at 5 years was estimated with the Kaplan—
Meier method, and Greenwood’s formula was used
to estimate standard errors. The odds ratio and
95% confidence interval from the time-adjusted
logistic-regression model were also calculated.
The second primary end point (a hierarchal com-
posite that included death from any cause, dis-
abling stroke, nondisabling stroke, and the num-
ber of rehospitalization days) was tested with the
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use of the win ratio method (see the Supplemen-
tary Appendix).'® The type I error was controlled
between the two primary end points with the
use of the Hochberg method.”

Time-to-event analyses from baseline to 1 year,
1 to 5 years (landmark analysis), and baseline to
5 years were performed, and hazard ratios and
95% confidence intervals were calculated for the
clinical end points (see the Supplementary Ap-
pendix). If there was clear evidence of nonpro-
portionality of hazards, the odds ratio and 95%
confidence interval from the time-adjusted lo-
gistic-regression model were also reported.” For
continuous variables, the means and the differ-
ence between the means, along with the 95%
confidence intervals, were reported. For categor-
ical variables, the percentage of patients in each
trial group, the difference in the percentages,
and the 95% confidence intervals were reported.
The widths of the confidence intervals for con-
tinuous and categorical variables have not been
adjusted for multiplicity and should not be used
to infer definitive treatment effects. Additional
methods are described in the Supplementary Ap-
pendix.

All clinical end-point analyses were performed
in the as-treated population, which included the
patients who had undergone randomization and
in whom the index procedure was initiated (see
the Supplementary Appendix). Echocardiographic
end-point analyses were performed in the valve-
implant population, which included the patients
in whom the intended valve was implanted. All
statistical analyses were performed with the use
of SAS software, version 9.4 (SAS Institute).

RESULTS

PATIENTS, PROCEDURES, AND FOLLOW-UP
A total of 1000 patients underwent randomiza-
tion at 71 clinical sites: 503 patients were assigned
to undergo transfemoral TAVR and 497 to undergo
surgery. The as-treated population included 496
patients in the TAVR group and 454 in the sur-
gery group. A total of 948 patients (495 in the
TAVR group and 453 in the surgery group) received
the intended valve. Details regarding the implanted
valve sizes and surgical valve types were pub-
lished previously®! and are provided in Figure S1
and Table S1 in the Supplementary Appendix. The
mean age of the patients was 73 years, 69.3% of
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the patients were men, and the mean STS-PROM
score was 1.9% (Table S2). Details regarding ran-
domization and follow-up through 5 years are
shown in Figure 1. Follow-up data through 5 years

were available for 91.6% of the patients, with a
disproportional loss to follow-up in the surgery
group; follow-up data were available for 469 of
496 patients (94.6%) in the TAVR group and 401

1000 Patients underwent randomization

503 Were assigned to undergo transcatheter
aortic-valve replacement

497 Were assigned to undergo surgery

7 Did not receive intervention
1 Was found to have met
exclusion criteria after

randomization
6 Withdrew

43 Did not receive intervention
8 Were found to have met
exclusion criteria after
randomization
35 Withdrew

496 Were included in the as-treated population

454 Were included in the as-treated population

1 Withdrew

11 Withdrew
1 Was lost to follow-up

495 (99.8%) Were included in the
1-yr follow-up

442 (97.4%) Were included in the
1-yr follow-up

3 Withdrew

12 Withdrew
3 Were lost to follow-up

492 (99.2%) Were included in the
2-yr follow-up

427 (94.1%) Were included in the
2-yr follow-up

2 Withdrew
3 Were lost to follow-up

7 Withdrew
2 Were lost to follow-up

487 (98.2%) Were included in the
3-yr follow-up

418 (92.1%) Were included in the
3-yr follow-up

2 Withdrew
5 Were lost to follow-up

6 Withdrew
3 Were lost to follow-up

480 (96.8%) Were included in the
4-yr follow-up

409 (90.1%) Were included in the
4-yr follow-up

4 Withdrew
7 Were lost to follow-up

6 Withdrew
2 Were lost to follow-up

469 (94.6%) Were included in the
5-yr follow-up

401 (88.3%) Were included in the
5-yr follow-up

Figure 1. Randomization and Follow-up.

sweep are not shown.

Patients who met the composite primary end point of death, stroke, or rehospitalization related to the valve, the
procedure, or heart failure but who withdrew or were lost to follow-up are considered to have completed follow-up
because they had already died, had a stroke, or had rehospitalization before trial exit. Data from the vital-status
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of 454 (88.3%) in the surgery group. A vital-status
sweep yielded data for 66 of 95 patients who had
been lost to follow-up or had withdrawn from
the trial (21 patients assigned to the TAVR group
and 45 assigned to the surgery group) (Fig. S2).
Therefore, vital status could be determined for
486 of 496 patients (98.0%) in the TAVR group
and 441 of 454 patients (97.1%) in the surgery

TAVR IN LOW-RISK PATIENTS

PRIMARY END POINTS
The composite of death, stroke, or rehospitaliza-
tion related to the valve, the procedure, or heart
failure (the first primary end point) occurred in
111 of 496 patients in the TAVR group and in
117 of 454 patients in the surgery group. The
Kaplan—Meier estimates were 22.8% in the TAVR
group and 27.2% in the surgery group (difference,

group. —4.3 percentage points; 95% confidence interval
A Death from Any Cause, Stroke, or Rehospitalization B Death from Any Cause
1009309 Hazard ratio, 0.79 (95% C1, 0.61-1.02) -, 1009 309 Hazard ratio, 1.23 (95% Cl, 0.79-1.90)
904 254 P=0.07 ’ 90— 254
5 804 20 Surgery 28 5 804 201
& 704 15 TAVR & 704 15
N P TAVR
3-5 60 10 3-5 60 10 lgg
H 504 5 e 504 54 Surgery
-.g 40 0 T T T T 1 -g 40+ 0 T T T T 1
g 30 O 12 24 36 48 60 g 30 O 12 24 36 48 60
& 204 & 20
104 104 =
C T T T T 1 0 T T T T 1
0 12 24 36 48 60 0 12 24 36 48 60
Months since Procedure Months since Procedure
No. at Risk No. at Risk
Surgery 454 372 349 328 309 276 Surgery 454 427 409 394 379 346
TAVR 496 453 434 415 391 353 TAVR 496 490 478 460 438 405
C Sstroke D Rehospitalization
1009 309 Hazard ratio, 0.87 (95% CI, 0.51-1.48) 1009 309 Hazard ratio, 0.75 (95% CI, 0.54-1.05)
904 254 904 25
g 80 20 g 80 20 Surgery 17.4
£ 709 154 g 09 1 137
o 604 104 o 604 10
s Surgery 6.4 s TAVR
S s s b S 504 s
a0 TAVR > an
€ 40+ 0 T T T T 1 € 40+ 01 T T T T 1
§ 304 0 12 24 36 48 60 § 304 0 12 24 36 48 60
(5} (7}
a 20 a 20
104 104
0 T T T T 1 0 T T T T 1
0 12 24 36 48 60 0 12 24 36 48 60
Months since Procedure Months since Procedure
No. at Risk No. at Risk
Surgery 454 416 397 378 361 329 Surgery 454 381 359 339 321 289
TAVR 496 486 468 450 428 391 TAVR 496 455 439 419 396 361

Figure 2. Kaplan—Meier Curves for the First Primary End Point and Its Components.

Panel A shows the Kaplan—Meier estimates of the first composite primary end point of death from any cause, stroke, or rehospitaliza-
tion, and Panels B, C, and D show the estimates for the components. Rehospitalization was defined as rehospitalization related to the
procedure, the valve, or heart failure. According to the statistical analysis plan, the analysis of the composite primary end point involved
the difference in the Kaplan—Meier estimates between the transcatheter aortic-valve replacement (TAVR) group and the surgery group,
calculated on the basis of the Wald test (difference, —4.3 percentage points; 95% Cl, =9.9 to 1.3; P=0.07). The odds ratio and 95% confi-
dence interval for death from any cause were calculated because there was evidence of nonproportionality of hazards from baseline to 5
years (odds ratio, 1.24; 95% Cl, 0.79 to 1.97). The inset in each panel shows the same data on an enlarged y axis.
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[CI], =9.9 to 1.3; P=0.07; hazard ratio, 0.79; 95%
Cl, 0.61 to 1.02) (Fig. 2A and Table 1). These
findings appeared to be consistent in all major
subgroups (Fig. S3). The win ratio for the second
primary end point (a hierarchical composite that
included death, disabling stroke, nondisabling
stroke, and the number of rehospitalization days)
was 1.17 (95% CI, 0.90 to 1.51; P=0.25) (Fig. 3).
The results of a sensitivity analysis that used mul-
tiple imputation for missing data and was adjusted

for nonproportional hazards seemed to be con-
sistent with those of the primary analysis (Table
S3). In a landmark analysis of years 1 to 5, a total
of 69 of 453 patients in the TAVR group and 47
of 372 patients in the surgery group had died or
had had a stroke or rehospitalization. The Kaplan—
Meier estimates were 15.7% in the TAVR group
and 13.7% in the surgery group (hazard ratio,
1.17; 95% CI, 0.81 to 1.70) (Table 1 and Fig. S4).
The restricted mean event-free survival in the

TAVR
(N=496)

Surgery
(N=454)

l

496x454=225,184 Patient pairs

TAVR Wins Ties Surgery Wins

Hierarchical

Components: l l
1. Death from Any 6.9% 84.79% 8.4%

Cause

2. Disabling Stroke 1.4% 82.1% 1.2%
3. Nondisabling Stroke 2.9% 77.2% 2.0%
4. RDehospltallzatlon 10.9% 58.9% 7.4%

ays

Total Wins 22.1% 19.0%

22.1
Win Ratio= 0 1.17 (95% Cl, 0.90-1.51)

P=0.25

the procedure, or heart failure).

Figure 3. Win Ratio Diagram for the Second Primary End Point.

Shown are the results of the win ratio analysis of the second primary end point (a hierarchical composite that in-
cluded death, disabling stroke, nondisabling stroke, and the number of rehospitalization days related to the valve,
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analysis of the first primary end point at 5 years
was longer by 103 days (95% CI, 26 to 180) with
TAVR than with surgery (Table S4).

With respect to the individual components of
the first primary end point at 5 years, the Kaplan—
Meier estimates were as follows: death from any
cause, 10.0% in the TAVR group and 8.2% in the
surgery group (odds ratio, 1.24; 95% CI, 0.79 to
1.97); stroke, 5.8% and 6.4%, respectively (haz-
ard ratio, 0.87; 95% CI, 0.51 to 1.48); and rehos-
pitalization, 13.7% and 17.4% (hazard ratio, 0.75;
95% CI, 0.54 to 1.05) (Fig. 2B, 2C, and 2D and
Table 1). The Kaplan—Meier estimates at 1 year
are provided in Table S5. There were 82 deaths
through 5 years of follow-up: 48 in the TAVR
group (26 from cardiovascular causes and 22 from
noncardiovascular causes) and 34 in the surgery
group (21 from cardiovascular causes and 13 from
noncardiovascular causes) (Fig. S5 and Tables S6
and S7). Three patients in the TAVR group and
1 patient in the surgery group died from corona-
virus disease 2019 (Covid-19). The 5-year mortal-
ity was 10.2% in the TAVR group and 9.0% in
the surgery group when additional patient infor-
mation obtained from the vital-status sweep was
included. Figure S6 shows the Kaplan—-Meier
curves for the landmark analysis at 1 year for
death from any cause, death from any cause with
the inclusion of data from the vital-status sweep,
death from cardiovascular causes, and death from
noncardiovascular causes. Additional 5-year data
— including data for stroke, disabling stroke,
death, and rehospitalization — are provided in
Table 1, Tables S5 through S8, and Figures S0,
S7, and S8.

SECONDARY END POINTS
Data regarding aortic-valve reintervention and
endocarditis are provided in Table 1 and Table
$10. New-onset atrial fibrillation occurred in 55
patients in the TAVR group and in 155 patients
in the surgery group (Kaplan—-Meier estimates,
13.7% and 42.4%, respectively). Serious bleeding
occurred in 49 patients in the TAVR group and
in 64 patients in the surgery group. A new per-
manent pacemaker was implanted in 13.5% of
the patients in the TAVR group and in 10.4% of
those in the surgery group (Table 1). Clinically
significant valve thrombosis, according to VARC-3
criteria, occurred in 12 patients (2.5%) in the TAVR
group and in 1 patient (0.2%) in the surgery
group (Table 1). None of the patients with valve

N ENGL ) MED

thrombosis died. Of the 12 patients in the TAVR
group with thrombosis, hemodynamic valve de-
terioration was absent (stage 1) in 4 patients, was
moderate (stage 2) in 5 patients, and was severe
(stage 3) in 3 patients (Table S11). Of the 13 pa-
tients with thrombosis, 7 had shortness of breath
or dyspnea on exertion, 3 had a stroke (1 disabling
and 2 nondisabling), and 3 had no symptoms.
The patient with thrombosis in the surgery group
had no hemodynamic valve deterioration (stage
1) and had dyspnea on exertion. The percentages
of patients who received anticoagulation therapy
are provided in Table S12.

ECHOCARDIOGRAPHIC FINDINGS
At 5 years, the mean (+SD) aortic-valve gradient
according to echocardiography was 12.8+6.5
mm Hg in the TAVR group and 11.7+5.6 mm Hg
in the surgery group; the mean aortic-valve area
was 1.940.5 cm? and 1.8+0.5 cm? in the two
groups, respectively (Fig. 4A and 4B). At 5 years,
aortic regurgitation of mild or greater severity
was present in 81 of 331 patients (24.5%) in the
TAVR group and in 18 of 284 patients (6.3%) in
the surgery group; paravalvular aortic regurgita-
tion of mild or greater severity was present in 69
of 331 patients (20.8%) in the TAVR group and
in 9 of 283 patients (3.2%) in the surgery group
(Fig. S9). In the TAVR group, 5-year mortality
was 9.1% among patients with no or trace para-
valvular aortic regurgitation at 30 days after the
procedure and 11.1% among those who had
mild paravalvular aortic regurgitation at 30 days
after the procedure (hazard ratio, 0.78; 95% CI,
0.42 to 1.45) (Fig. S10). The Kaplan—Meier esti-
mates of bioprosthetic-valve failure of any cause
were 3.3% in the TAVR group and 3.8% in the
surgery group. The estimates of irreversible
stage 3 (severe) structural or hemodynamic valve
deterioration were 1.1% in the TAVR group and
1.0% in the surgery group. The estimates of
aortic-valve reintervention were 2.2% and 2.6%,
respectively. The estimates of valve-related death
were 0.0% in the TAVR group and 0.2% in the
surgery group (Fig. 4C and 4D). The incidence of
bioprosthetic-valve failure related to structural
valve deterioration was 1.4% in the TAVR group
and 2.0% in the surgery group (Table S13). At 5
years, 392 of 454 patients (86.3%) in the TAVR
group and 334 of 382 patients (87.4%) in the
surgery group were alive and had a normally
functioning valve.
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FUNCTIONAL AND HEALTH STATUS
Functional outcomes appeared to be similar in
the two groups. A total of 84.4% of the patients
in the TAVR group and 86.0% of those in the
surgery group were alive and had New York Heart
Association (NYHA) class I or II heart failure at
5 years (Fig. S11). Disease-specific health status
appeared to be similar in the two groups, with
a mean KCCQ-OS score of 86.2 in the TAVR
group and 85.9 in the surgery group (Fig. 4E). At
5 years, 284 of 400 patients (71.0%) in the TAVR
group and 238 of 331 patients (71.9%) in the
surgery group were alive with a KCCQ-OS score
of 75 or higher (Fig. 4F).

DISCUSSION

In this 5-year follow-up of the PARTNER 3 trial,
the incidence of the composite end point of
death, stroke, or rehospitalization was similar in
the TAVR group and the surgery group; the inci-
dence of the individual components of the pri-
mary end points (including death from any cause,
disabling stroke, nondisabling stroke, and re-
hospitalization) was also similar in the two groups.
The restricted mean event-free survival time over
5 years was longer in the TAVR group than in
the surgery group, a result driven mainly by the
between-group difference in rehospitalization.
Aortic-valve durability according to VARC-3 defi-
nitions of bioprosthetic-valve failure appeared to
be similar in the two groups at 5 years. Among
the secondary end points, atrial fibrillation and
bleeding appeared to be less frequent in the
TAVR group than in the surgery group, whereas
paravalvular aortic regurgitation, valve thrombo-
sis, and pacemaker implantation appeared to be
less frequent in the surgery group. Functional
and health-status outcomes assessed according
to NYHA class, KCCQ-OS score, and the percent-
age of patients who were alive and well at 5 years
appeared to be similar in the two groups.
TAVR has been widely adopted over the past
decade largely owing to an abundance of clinical
evidence from randomized trials, resulting in
twice as many patients with severe aortic steno-
sis being treated as compared with a decade
ago.b*?»? Comparative outcomes between TAVR
and surgery among patients who were followed
for 5 years and beyond have shown similar find-
ings in high-risk and intermediate-risk pa-
tients.>'! With respect to low-risk patients, out-
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comes from the PARTNER 3 trial were reported
at 1 year and 2 years, and outcomes from a trial
of TAVR with a self-expanding valve as com-
pared with surgery were reported at 1 and 3
years.'*> Those reports showed that TAVR re-
sulted in similar or better early outcomes as
compared with surgery. Because low-risk pa-
tients are typically younger than high-risk pa-
tients, longer-term results are critical to inform
clinical decision making. We report the longer-
term follow-up of low-risk patients undergoing
TAVR or surgery, with adjudicated clinical and
echocardiographic outcomes.

After the first year, there was an attenuation
of the differences between the TAVR group and
the surgery group with respect to the nonhierar-
chical composite primary end point, which had
previously favored TAVR. There was a greater
number of deaths among patients assigned to
TAVR than among those assigned to surgery
from year 1 to year 5; these deaths were due to
both cardiovascular and noncardiovascular causes
(Tables S6 and S7). Whether follow-up during the
Covid-19 pandemic disproportionately affected
adverse outcomes could not be definitively deter-
mined. The incidence of stroke at 5 years ap-
peared to be similar in the two groups, as was
the incidence of disabling and nondisabling
strokes, with most strokes being ischemic in
origin. Although the incidence of stroke at 5 years
was low, stroke remains one of the most serious
complications of aortic-valve replacement.?*

Valve durability is of critical importance, es-
pecially in younger patients. Hemodynamic valve
performance of both TAVR and surgical valves
seemed to be similar to that reported previously
at 2 years.”® The incidence of bioprosthetic-valve
failure and of the need for reintervention was
similar in the two groups at 5 years; these results
are consistent with reported findings in inter-
mediate-risk patients.”*® A higher percentage of
patients in the TAVR group than in the surgery
group had paravalvular aortic regurgitation of
mild or greater severity; however, mild aortic
regurgitation was not associated with higher
mortality at 5 years in the TAVR group.?**

Observed improvements in functional status
and quality of life in the first year were greater
in the TAVR group than in the surgery group, a
finding most likely attributable to the more in-
vasive nature of surgery and the longer recovery
time. By 1 year, both groups had similar im-
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Figure 4 (facing page). Echocardiographic Outcomes,
Bioprosthetic-Valve Failure, and Quality-of-Life Out-
comes.

The mean aortic-valve gradients, shown in Panel A,
and the mean aortic-valve areas, shown in Panel B,
were assessed by an echocardiography core laborato-
ry. I bars indicate standard deviations. Kaplan—Meier
estimates for bioprosthetic-valve failure, adjudicated
according to Valve Academic Research Consortium 3
criteria, are shown in Panel C. The inset in Panel C
shows the same data on an enlarged y axis. The com-
ponents of bioprosthetic-valve failure at 5 years are
shown in Panel D. The mean Kansas City Cardiomyop-
athy Questionnaire—Overall Summary (KCCQ-OS)
scores are shown in Panel E, and the percentage of
patients who were alive with a KCCQ-OS score of

75 or higher are shown in Panel F. KCCQ-OS scores
range from 0 to 100, with higher scores indicating
better health status.

provements in NYHA functional class and mean
KCCQ-OS scores that were sustained to 5 years.
Furthermore, the percentage of patients who were
alive with a KCCQ-OS score of 75 or higher (in-
dicative of being well) appeared to be similar in
the two groups.

Clinically significant valve thrombosis was
rare but occurred in more patients in the TAVR
group than in the surgery group over the course
of 5 years. The reasons for the greater incidence
of valve thrombosis among TAVR patients re-
main speculative, but this event did not appear
to affect valve durability at 5 years. It is possible
that the differences between the groups in the
use of anticoagulation therapies during the first
years after the procedure may have contributed
to the higher incidence of thrombosis in the
TAVR group, but this is also unknown. Patients
in this trial will continue to be followed for 10

years to shed further light on the durability of
both the transcatheter and surgical bioprosthetic
valves.

The main limitations of this trial have been
discussed previously.®® This report addresses
some of those limitations by focusing on longer-
term clinical outcomes and valve durability. How-
ever, other limitations remain, including the
constraints of a carefully defined trial popula-
tion, which excluded patients with poor trans-
femoral access, bicuspid aortic valves, or other
anatomical or clinical factors that increased the
risk of complications associated with either TAVR
or surgery. It is important to note, as reported
previously, that more patients who underwent
surgery than who underwent TAVR withdrew
from the trial, which potentially biased the find-
ings. To help address missing vital-status data, a
vital-status sweep was conducted to obtain in-
formation about the patients who withdrew or
were lost to follow-up; the data from this sweep
reduced the mortality difference between the
two groups. However, these data cannot correct
for possible bias in underreporting of nonfatal
events. Last, missing data regarding NYHA class,
KCCQ-OS score, and follow-up echocardiogra-
phy could not be fully accounted for with multiple
imputation.

Among patients with severe, symptomatic aor-
tic stenosis at low surgical risk who underwent
TAVR or surgery, the incidence of the two primary
composite end points appeared to be similar in
the two groups at 5 years of follow-up.

Supported by Edwards Lifesciences.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.

A data sharing statement provided by the authors is available
with the full text of this article at NEJM.org.

APPENDIX

The authors’ full names and academic degrees are as follows: Michael J. Mack, M.D., Martin B. Leon, M.D., Vinod H. Thourani, M.D.,
Philippe Pibarot, D.V.M., Ph.D., Rebecca T. Hahn, M.D., Philippe Genereux, M.D., Susheel K. Kodali, M.D., Samir R. Kapadia, M.D.,
David J. Cohen, M.D., Stuart J. Pocock, Ph.D., Michael Lu, Ph.D., Roseann White, Ph.D., Molly Szerlip, M.D., Julien Ternacle, M.D.,
S. Chris Malaisrie, M.D., Howard C. Herrmann, M.D., Wilson Y. Szeto, M.D., Mark J. Russo, M.D., Vasilis Babaliaros, M.D., Craig R.
Smith, M.D., Philipp Blanke, M.D., John G. Webb, M.D., and Raj Makkar, M.D.

The authors’ affiliations are as follows: Baylor Scott and White Health, Plano, TX (M.J.M., M.S.); Columbia University (M.B.L.,
R.T.H., S.H.K., C.R.S.) and the Cardiovascular Research Foundation (M.B.L., R.T.H., S.H.K., D.J.C., C.R.S.), New York, and St. Francis
Hospital and Heart Center, Roslyn (D.J.C.) — all in New York; Marcus Heart Valve Center, Piedmont Heart Institute (V.H.T.), and
Emory University (V.B.) — both in Atlanta; Laval University, Quebec, QC (P.P.), and St. Paul’s Hospital, University of British Columbia,
Vancouver (P.B., J.G.W.) — both in Canada; Morristown Medical Center, Morristown (P.G.), and Robert Wood Johnson University
Hospital, New Brunswick (M.J.R.) — both in New Jersey; Cleveland Clinic, Cleveland (S.R.K.); London School of Hygiene and Tropical
Medicine, London (S.J.P.); Edwards Lifesciences, Irvine (M.L., R.W.), and Cedars—Sinai Medical Center, Los Angeles (R.M.) — both in
California; Heart Valve Unit, Haut-Lévéque Cardiological Hospital, Bordeaux University, Pessac, France (J.T.); Northwestern University,
Chicago (S.C.M.); and the University of Pennsylvania, Philadelphia (H.C.H., W.Y.S.).

N ENGL ) MED NEJM.ORG

The New England Journal of Medicine

Downloaded from nejm.org by NIGEL TINBERG on October 24, 2023. For personal use only. No other uses without permission.

Copyright © 2023 Massachusetts Medical Society. All rights reserved.

11



12

The NEW ENGLAND JOURNAL of MEDICINE

REFERENCES

1. Otto CM, Nishimura RA, Bonow RO,
et al. 2020 ACC/AHA guideline for the
management of patients with valvular
heart disease: a report of the American
College of Cardiology/American Heart
Association Joint Committee on Clinical
Practice Guidelines. Circulation 2021;
143(5):€72-e227.

2. Vahanian A, Beyersdorf F, Praz F, et
al. 2021 ESC/EACTS guidelines for the
management of valvular heart disease.
Eur Heart ] 2022;43:561-632.

3. Leon MB, Smith CR, Mack M, et al.
Transcatheter aortic-valve implantation
for aortic stenosis in patients who cannot
undergo surgery. N Engl ] Med 2010;363:
1597-607.

4. Smith CR, Leon MB, Mack M]J, et al.
Transcatheter versus surgical aortic-valve
replacement in high-risk patients. N Engl
J Med 2011;364:2187-98.

5. Adams DH, Popma JJ, Reardon M]J.
Transcatheter aortic-valve replacement
with a self-expanding prosthesis. N EnglJ
Med 2014;371:967-8.

6. Leon MB, Smith CR, Mack MJ, et al.
Transcatheter or surgical aortic-valve re-
placement in intermediate-risk patients.
N EnglJ Med 2016;374:1609-20.

7. Reardon MJ, Van Mieghem NM, Pop-
ma JJ, et al. Surgical or transcatheter
aortic-valve replacement in intermediate-
risk patients. N EnglJ Med 2017;376:1321-
31.

8. Mack MJ, Leon MB, Smith CR, et al.
5-Year outcomes of transcatheter aortic
valve replacement or surgical aortic valve
replacement for high surgical risk pa-
tients with aortic stenosis (PARTNER 1):
a randomised controlled trial. Lancet
2015;385:2477-84.

9. Kapadia SR, Leon MB, Makkar RR, et
al. 5-Year outcomes of transcatheter aortic
valve replacement compared with standard
treatment for patients with inoperable aor-
tic stenosis (PARTNER 1): a randomised
controlled trial. Lancet 2015;385:2485-91.
10. Gleason TG, Reardon MJ, Popma JJ, et
al. 5-Year outcomes of self-expanding
transcatheter versus surgical aortic valve

replacement in high-risk patients. ] Am
Coll Cardiol 2018;72:2687-96.

11. Makkar RR, Thourani VH, Mack MJ,
et al. Five-year outcomes of transcatheter
or surgical aortic-valve replacement. N Engl
J Med 2020;382:799-809.

12. Popma JJ, Deeb GM, Yakubov §J, et al.
Transcatheter aortic-valve replacement
with a self-expanding valve in low-risk pa-
tients. N Engl ] Med 2019;380:1706-15.
13. Mack MJ, Leon MB, Thourani VH, et
al. Transcatheter aortic-valve replacement
with a balloon-expandable valve in low-
risk patients. N Engl ] Med 2019;380:
1695-705.

14. Forrest JK, Deeb GM, Yakubov §J, et
al. 3-Year outcomes after transcatheter or
surgical aortic valve replacement in low-
risk patients with aortic stenosis. ] Am
Coll Cardiol 2023;81:1663-74.

15. Leon MB, Mack MJ, Hahn RT, et al.
Outcomes 2 years after transcatheter aor-
tic valve replacement in patients at low
surgical risk. J] Am Coll Cardiol 2021;77:
1149-01.

16. VARC-3 Writing Committee. Valve Ac-
ademic Research Consortium 3: updated
endpoint definitions for aortic valve clini-
cal research. J Am Coll Cardiol 2021;77:
2717-46.

17. Zee], Xie SX. The Kaplan-Meier meth-
od for estimating and comparing propor-
tions in a randomized controlled trial
with dropouts. Biostat Epidemiol 2018;2:
23-33.

18. Pocock §J, Ariti CA, Collier TJ, Wang
D. The win ratio: a new approach to the
analysis of composite endpoints in clini-
cal trials based on clinical priorities. Eur
Heart ] 2012;33:176-82.

19. Quan H, Luo X, Capizzi T. Multiplicity
adjustment for multiple endpoints in clin-
ical trials with multiple doses of an active
treatment. Stat Med 2005;24:2151-70.

20. Grambsch PM, Therneau TM. Propor-
tional hazards tests and diagnostics
based on weighted residuals. Biometrika
1994;81:515-26 (https://academic.oup.com/
biomet/article-abstract/81/3/515/
257037?redirectedFrom=fulltext).

N ENGL ) MED NEJM.ORG

21. Pibarot P, Salaun E, Dahou A, et al.
Echocardiographic results of transcathe-
ter versus surgical aortic valve replace-
ment in low-risk patients: the PARTNER 3
trial. Circulation 2020;141:1527-37.

22. Carroll JD, Mack MJ, Vemulapalli S, et
al. STS-ACC TVT Registry of transcathe-
ter aortic valve replacement. ] Am Coll
Cardiol 2020;76:2492-516.

23. Sharma T, Krishnan AM, Lahoud R,
Polomsky M, Dauerman HL. National
trends in TAVR and SAVR for patients
with severe isolated aortic stenosis. ] Am
Coll Cardiol 2022;80:2054-6.

24, Kapadia SR, Makkar R, Leon M, et al.
Cerebral embolic protection during trans-
catheter aortic-valve replacement. N Engl
J Med 2022;387:1253-63.

25. Whitlock RP, Belley-Cote EP, Paparel-
la D, et al. Left atrial appendage occlusion
during cardiac surgery to prevent stroke.
N Engl J Med 2021;384:2081-91.

26. Sathananthan J, Hensey M, Landes U,
et al. Long-term durability of transcathe-
ter heart valves: insights from bench test-
ing to 25 years. JACC Cardiovasc Interv
2020;13:235-49.

27. Dibarot P, Ternacle J, Jaber WA, et al.
Structural deterioration of transcatheter
versus surgical aortic valve bioprostheses
in the PARTNER-2 trial. ] Am Coll Cardiol
2020;76:1830-43.

28. Madhavan MV, Kodali SK, Thourani
VH, et al. Outcomes of SAPIEN 3 trans-
catheter aortic valve replacement com-
pared with surgical valve replacement in
intermediate-risk patients. ] Am Coll Car-
diol 2023;82:109-23.

29. Okuno T, Tomii D, Heg D, et al. Five-
year outcomes of mild paravalvular regur-
gitation after transcatheter aortic valve
implantation. Eurolntervention 2022;18:
33-42.

30. Pibarot P, Hahn RT, Weissman NJ, et
al. Association of paravalvular regurgita-
tion with 1-year outcomes after transcath-
eter aortic valve replacement with the
SAPIEN 3 valve. JAMA Cardiol 2017;2:
1208-16.

Copyright © 2023 Massachusetts Medical Society.

The New England Journal of Medicine
Downloaded from nejm.org by NIGEL TINBERG on October 24, 2023. For personal use only. No other uses without permission.
Copyright © 2023 Massachusetts Medical Society. All rights reserved.



spalempy

l!l

17. “—

NEa

el € 4dNLdVd 9yl wo.j
sawioolnQ |edlul|n Jeak-aAl4




a|qissod suondo aining Bupyey :Juswabeuely =

Ayjgelnp aaisuayaidwod

spoddns jey) ubisep pue sawo2)No WIs)-Buo| USAOId :dWI] =
aJnpaoso.d xapul 8yl yum Buipe)s ‘Jepew jeyl Sswoono JusjsIsSuo) 9y =

‘slanljep wiopeld € NIIdVS spiemp pue ‘SISREW a010yd SA[BA IS | 8y

‘puohaq pue ainpasoid xapul ay} wolj—iuswabeuew awiayl J0) ABajens ayj
sl wiope|d ¢ NJIdVS spiemp3 sy} anoid 0} sanufjuod [el] € YINLHVC Syl wolj eyep Jesk-g

ejep Jeal-g el ¢ YINLYVC 3yl




SAJeA Leay Jajayeosuel) = AHL

guoljedipul Jeak | je ayouys

M >—I—|—| .Sleak g je [eAIAINS Buljqesip pue yyeap | “

K08 0 0 —
-UFAHL /006 Sl

B Y}m anjeA AHL Ajuo ay UHM anjeA AHL Ajuo ayL UHM anjeA AHL Ajuo ayL

JuaWwRdeue N Wil | =TTy

1XaU S ,Jeym pue Mmou Joj }jing
M.mmz._.mwm ()]

wiope|d ¢ NIIdVS spiemp3 ayl

S3aJUaI3Sa}I splempy




‘uonezijeyidsoyas paje|al aunjie}-Jeay Jo ‘pajejas 2inpadold ‘pajejes-anjen se pauysp uonezie)dsoyai, uonejue|dLLl SAEA OIHOE JSJOUIEOSUB ] = |AVL
SISOUS}S JIUOY = SV

sieak g ybnoiyy Ajenuue pue ‘syjuow g ‘shep g¢ :dn-mojjo4
alnpasoud-}sod Jeak-| 1e ,uonezieyndsoyal 1o ‘@xoas ‘Ayjeliow asneo-||e jo aysodwo)

juiodpuz Atewlid
(anjen anayisoidoig |eaibing) (AHL € N3IdvS)
A1abing INV1
sjusaijed 0001
uoljeziwopuey L:L H

(%P> S1S) wes] pesH AqQ JUSWISSISSY o1 /MSIY-MOT]
SV 21ewojdwAg a19A9g

aIHL

JJJJJ u E_oa_o:m?_m_:_s_mZm:m:Eanomﬁ_Bmﬁ_mEmmohom
e G sjuaped ys-moj 000} : ubisap |eliL € YINLYV 3YL

S3aJUaI3Sa}I splempy




‘uonezijeydsoyas pajelal ainjiey-Ueay Jo ‘pajeal ainpaoold ‘pajejal-sAlen se paulep uolezijejdsoysas

(317 oSy [4ci% 19y 9677 OAJeA € NIIdVS

v.€ 1.€ 18¢ 06¢ ¥y Kiebung
ASIY Je lsquinN

\ 2INpa20i4 WO} SYIUO J

) 6 9 € 0 o0

Lo00=d

9AlBA € N3IdVS %S'8 %01

9, uonezijeydsoyay Jo ‘@)ous ‘yeaq

A1abiung o, 16|

yuonezijejidsoyay 1o ‘@jo4ls ‘yjeaq
Jea) | je juiodpug Alewnid %02

N /

vy

€ ianLuyd & sjuaned ysu-mo| ul Aiabins o} Jouadng :aAjeA € NIIAVS

SIIUIIISIIT Spremp]



88Y L6% 1%5)%4 14514 96 9AleA ¢ NIIdVS
ocy (0197 (4374 oty ¥Sy  Aabing
Sy 1e JsquinN
\ 2INpa20i4 WO} SYIUO J
Zl 6 9 € 0

9A|eA € NIdVS %0°L
A1abung 9,62

%01

% &xo.g Buligesiq Jo yyeeq

L oo , Jeak | je ayousys Bulqesiq 1o yjesq %02 )
JJJJJ u 1ealk | je ayouals Buijqesip 10
T ® 0 yeap %L uNm (AHL) @AjeA Jeay Jajayjessueny Ajuo ayy

SIIUIIISIYIT spaemp3




Juawdeuey awil| )11

9AleA € NIIdVS

Ibmm._sw %8°G6 AR
e Aiabing

9AJBA € N3IdVS

100 > d (sAepog 1e auljeseg wou abueyd jusolad) . awo wm._m 98I
,8109g Alewwing |jesaA0 DION 10070 >d 1OWOH yosia

9AleA € NIIdVS

Y22l °AleA € NIIdVS

o [

N!

6200=d ,deak | Je ainjieq MeaH Joj uonezijeyidsoyay 10070 >d (sheq) Aejs jo yibua
JJJJJ u A1abins uey) uonezijeyidsoyas ssa| pue ‘awoy
e uinjal 0} Aj9y1] aiow ‘A1aAnod0l 19)se :dA|eA € NIIdVS

SIIUIIISIIT Spremp]




"auljeseq je Joyewsoed pey oym syuaned sepnjoul

(961 =U) (96¥=U)
yJeak | uiypm suonejuedwi uoneybinbal sejnajeaesed
uonezijeydsoyal alinbal Iayewsaded Jusuewad 9J9A3S 10 d)eJ9PON

%) 76 %E'L %90

(961 = ) (961 =)
jeydsoy ayj jo 3no ayoss Buijgesiq Rijeyiow ssnea-y

7 miioamo Buons %Z 0 %071
i

!, peousliedxe wiiojjeld & NFI4Y'S 8U} Yim |NY.L Jusmispun jey; sjusied ‘| 1eeh jy
SaW0923)N0o Xapul
§ HEh ou Juaj|eoaxd sapinoid wioield € NIIAdVYS 2Ul

SIIUIIISIIT Spremp]




‘uojezijeyidsoyal pajejas ainjiej-eay Jo ‘pajejal ainpaoold ‘pajeal-anfen se pauyap uoneziendsoyal

€G¢ L6E Sy 149374 15174 967 OAleA € NIIdVS
9/¢ 60¢ 8¢¢ 6v¢ (YA ¥Sy  KiebBung
Sy 1e JsquinN
\ 2INpad0.d Wo.l} SYJUOIA| J
09 8 9 ¥ 4 0
%0
aAjeA
o/ o
¢ N3IdVS %8'2Z wz 3
5
A1abing o272 @
s
%0p &
]
X
(0]
3
%09 &
&
m
mv.
%08
,00=d
[20°1 “19°0162°0 =10 %S6] YH
uonezijeyidsoyoy 40 ‘@yoais ‘Yyeaq | jutodpug Arews 700%
zuonjezijell yay jolis 'yjeaq | juiodpuz lid

~ Y,
u sieak aAl} 0] }nO paulelsns
i\ 9AleA ¢ NIIdV'S JO siyauaq ajeipawiw ‘Ae3

aIHL

SIIUIIISIIT Spremp]



eIl
OAIRA WIW OZ B Ypm Sjusijed || a1em aisy ]
38 68 6 00L €0l 7?0l ww 6g
961 0] %4 €ce 8cc 1494 9¢c ww9g
Ggcl 6cl eyl (01512 eal oG wwegzs
YsiY Je JoquinN
\ 2INpPad0.id Wolj SYIUOA| j
09 8y 8¢ 4 zl 0
““lllﬂlll‘lll e
ww €z 5 %1L'8 %0¢
ww 92 %L0L >
ww 62 %6°ClL %0y &
O
2
%09 =
*
%08
9y0=d
[LGL ‘6€°0192°0 = [1D %G6] HH 1A-G
9 0.9ZIS 9AjeA Ag yjeaq asneo-||y %00}

J

Wi.ﬂNZ..-IMM &

SIIUIIISIIT Spremp]

S9ZIS 9A|RA || SSo.Jor dduew.oliad Jua||9oxg




(0} 15199 09y 8.y 06v 967 OAJeA € NIIdVS

ore 6.€ 1451% 60 L2y 14514
JSIY je JaquinN

Aiabing

\ 2INPa00.1d WOI SYJUO J

09 8r 9e vz zl 0
\I‘Ih 70
9AeA € N3IdVS %001 %02z
A1abing 9,z°g
>
%Y Q
C
3
lw)
2
%09 =
X
%08
Geo=d
(2671 ‘620l ¥2'L = [1D %S6] YH JA-G
9 zyleaq asneo-||y %001 )

Wi.ﬂNZ..-IMM &

sieaA G je [eAIAINS %06 YIIM dA|eA AHL Ajuo ayl

SIIUIIISIIT Spremp]




140174 (21974 09v 8y 06Y 967  9AJeA ¢ N3IdVS
ore 6.€ ¥6¢ 601 YX44 ySy  Aiebing
XSiY je JlsquinN
\ 8INpao0.d Wod} SYJUOIN J
09 8v ¢ »Z Zk 0
——————————————————————————————————————————
A1abing o, L'
: %02
O9AlBA € NAIJVS %S°S ’
%07 o
<
o
8
-0
%09 =
%08
08'0=d
[26'L ‘19°0180°L = [1D %S6] °H JA-g
-yieeq Jejnasenoipied 700}

- J
u sieak ¢ ybnouy)
" Raned (@ Ayijeiow JejnoseAolpled JOo sajed JejIWIS pue Mo

aIHL

SIIUIIISIIT Spremp]




967 OAJeA € NIIdVS

L6E 8¢y (0]°14 891 98y
14 L9¢ 8.¢ 16€ oLy ¥Sy  Kiebung
%Sy Je JequinN
\ 2INpad0.id Wol} SYIUOA| J
09 8t 9 vz 4 0
a——— ;)
9A|eA € NIIJVS %8S %402
A1abing 9,19
%07 =
@
%09 S
%08
090=d
[8%°1 ‘1501 280 = [1D %S6] HH JA-G
%001
Z904]1S |IV
_ /
,_m<:Mm_Z._.m_<n_ &
sieaA g ybnouyj a)yo0.3s Jo sajel Jejiwis pue Mo

SIIUIIISIIT Spremp]



soy0.)s a|dnw pey wie [AYL 8y} ul sjusied ¢,

(sid jo "ON) a1ey IAM

4 0 pauIwIa}epun

L L o16eyliowaH

cl 4 olwayos|
(91) %€ «(G1) %T'€ Buijgesip-uoN
¢ ¢ o16eyliowsH

8 ol olwayos|
(L) %L2 «(S1) %62 Buigesig
(22) %b9 «(22) %8S M0NS IV

(s1eah g-0) wuiodpug

u sieak g ybnoay
e & 9)0.4}s Buljgesip Jo sajel Jejlwis pue Mo

SIIUIIISIIT Spremp]




‘uonjezijeyidsoyal paje|al ainjiey-peay Jo ‘pajeal ainpadold ‘pajejal-sAlen se paulep uolezijejdsoyss

19€ 96¢ 51%% 6EY sy 967  OAJeA € NIdVS

68¢ Lece 6€e 65¢ 8¢ vsy  Kiabung
JSIY je JaquinN

\ 2INpPa00.1d WOl SYJUO J

09 14 9 144 cl 0
%0
%0¢
dAleA € NIIdVS %L €L
K1abing o /) >
%0% m
=3
o
m
%09 S
*
%08
6070 =d
[S0°L ‘¥S01 G20 = [1D %S6] HH JA-G
%001

zuolnjezijeyidsoyay

- /

vy

P & sieak ¢ ybnoayj uonezijeyidsoyau Jo sajed Mo

SIIUIIISIIT Spremp]




JuawaSeue awll | 17

oze ee 1ve ol 05t z8p 8Sv  |AVL © 62€ 8ve zle LS vl z6v €87 IAVL

G/Z G6¢ 682 Zve LLE Gly vey Aebing « zgz G0o¢ 0€ 09¢ L6E zey Zyy Mebing
soyog Jo JaquinN soyog Jo JaquinN

2INpPa00.1d WO} SYIUOI\ 2INpa00Id WO} SYIUO

09 1214 9¢ ve cl [ 0 09 8y 9¢ 144 ¢l 2 0
00 0 _
2
g0 oL 5
> o
: o Z ) 0z 8
6l 0l 3 8¢l .
[¥) - Om =3
— ot w
0¢ @
NV L= A1oBING = INVL=—— AioBINgG—— 0S
060 =d 1000 > d

ealy aAjeA d1lIOY juaipels) ues|\

vy

£'ianluve (@ -S1eal g 0} Jno sojweuApoway aAjeA a|qels

SIIUIIISIIT Spremp]




1251 18€ 90y 14744 L8y L6y €6 IAVL

2INpad0Id Joyy SIESA Lo€ Lze ove 19¢ €0y cey gy Mebung

sjuaned Jo JaquinN

g
0
2INPa20.d WOJ) SYUO[|
0¢ 09 1217 o¢ 144 4" 3 0
2 ° g
ov o oz 8
o =]
1 ) or B
09 ¢ 98 2
73 . 09 S
vig 508 1's8 g
00l @
IAVLm Aiebing m 00} IANYL— Aiobing—

sjuiod aw |le 1e SN = d
g G < 91035 SO-DIOIOM € UM aAlly

66°0=d
21095 SO-DOON Ueay

u -S1eal g 0} Jno saidelay) yjoq 10} Jejiwis
Em_z;,ao _o:m_om:_ﬁ:_mElmu_u_m:mnmu___u_ob__m:_uz._mm_

SIIUIIISIIT Spremp]



ain|iey anjeA onayisoidolg = 4N

z6¢e (0]% 74 14°174 GlY 681 961 ©AleA € NAIdVS
vee 69¢ 06¢€ L0V ocy YSy  Kisbing
NSy 18 JoquinN
\ 2INpa201d WO} SYIUOI J
09 214 9¢ 74 4 0
e — %0
9AleA € NIIdVS %E€°€ %02
A1abing v,8°¢
g
A
=
Y]
%09 §)
%08
690=d
[227) “2¥0]1 98°0 = [1D %S6] YH JA-G 001
(€-DMVA) SIB3A G 0} 4AG o
N ¢ /
€ uaNluvd ©
sieaA G je ainjie} aA|eA JO Sdled MOj-eJ}N

SIIUIIISIIT Spremp]




Juawdeuey awil | 17

4/\d JO 8SNED pauIWIs}epuUN YlIM SISOUS]S 10} AIA B pey juaied |, uoeybinbay Jenjenesed = YAd
yorewsiw sisayjsoud jusned = Ndd

UOIJBIOLIB}SP SAJBA [INONIS = AAS
ain|ie} anjea onaysoldolg = 4Ag

PauILLIRIEPUN Ndd sISOquIoJy | dAd sijpJedopu ans
S I - .0 - 70
96p=U %" %20 %20 %Z" %20 %20
aAleA € NAIdV'S %e'0 7%2°0 %2°0 o
(ysp=u) %80 : %}
Aiabing %60
%T
%072 o
N
W...
%E &
%
z9she) Aq sieaj G 0} 4A9 %S

vy

€ HaNL1LYdVvd

aIHL

u uoI}ounisAp aAjeA [ein}onJ}suou pue uoljelolid}ap
° 9A|eA [eiN)ONJ)S JO Sajel Jejiwis pue Moj ‘a|gels

SIIUIIISIIT Spremp]



Juawgeue|p awil | )11

aIlnso|o uonenbinBal seinajeaeled snosueinosad ‘SAlEA Ul 8AjeA ‘Juawaoe|dal SAjeA o1LoE [eoibins ‘AjsejdojnAjeA oiji0e uoojjeq jo Aue sepnjoul uojjuaAisiulal (AY) SAJEA JIHOY

96¢ €ey 9GSy VA% 88Y 967  aAleA ¢ NIIdVS
AR (WA 06¢ (014 oy ¥S¥  Aiabing
SiY je JsquinN
\ 2INpa00Id WOl SYUO /
09 8y 9¢ 44 cl 0
e —— /00
e
9AleA € N3IJVS %9°C
%0¢
Aisbung ¢,0'¢

>
<

%07V =
e
=
o
&

%09 Z
=
X

%08

¢.0=d
[26°1 ‘6€°0]1 98°0 = [1D %S6] YH JA-G
%001
L LuonuaAIauIay AV : )

E ey (@ UOIJUSAIBJUIBI BA|BA J1lOR JO Sd)ed MO

SIIUIIISIIT Spremp]




Juawgeue|p Wil | )1

aue|d Ysl-Mo| B YylIm
SUOIJUBAIBIUI BAJBA 81NN} }SOY
0} paubisap wioje|d anjeA

sSS920e Aleuolod

p=anunijuod 1o} S}jnsal pjlAIOM-|eal o
JUB||80Xa UHM wiogpe|d aAeA o/AHL-U-AHL 1o} panoidde

aA|eA Ajuo ay |

UoIjUBAIBlUISI pue UoljudsAIalul Jo) Apeal wa)sAs anjeA Y
9|qissod suoijdo aininj sayew aAjeA € NIIdVS

SIIUIIISIIT Spremp]




44

'sjuiodpua Alepuooas payoads

-24d 9|dijinw pue ‘JeaA suo je (sun|ie; Lesy Buipnjoul pue pajeje-a1npad0id Jo pejeja-aAleA) uolezije)idsoyss pue ‘©yolls ||e ‘yiesp asned-|[e o juiodpus Atewwud sy} uo A1ebins o} Jousdns usnold |IAVL € NIIHVS ‘el € ¥INLYVd 9Ul |

¢ INd PlIW pue sjelspowl
40 §80U81IN200 8dnpal 0}

Jybray %S INd pepusixg

WBIBY LS TAd PapUSIXT
aAleA eljIn € NIIAVS

e,

S3aJUaI3Sa}I splempy

aAviEL

€ ¥aNLdvd ©

IHL

1, ‘JuswAojdap sjqejoipaid
10) WojsAs Aisaijep mau e

paaNpoJUI pue ‘SS8208 A1BL0I0D

ainjnj 4oj 8zIs |89 peziwido
‘(INd) yeay Jeinajeaeled aonpal
0} LS [13d] 481no jo uonippy

sjuaed 3sL-Mo| Ul
Aiabins 0} Jouadns uanoid
OAJBA € NIIdVS

» suoleoldwos
Je|naseA aziwjuiw pue azis
youai- 8anpa.l 0} pauljwesls

a|yo.id paulweans
9AleA 1X N3IdVS

¢ ‘Sjuaned—ysu [ealbins
-ybiy so—sjqetadoul 1o}
uondo juswijesl) buines-aji| v

IAVL peonpoaju]
OAleA NIIdVS

spaau juanjed Jo} uoijeAouul bulidAidp Ajualsisuon




€¢

sjuaned Qv onewoldwAs a1aAas ‘YSLI-MO| 10} % & gf
Adeiay} |eoibins 0} aAijeussye |njbuiuesw e se .<§~ S J/\
anleA € NJIdVYS Jo siijauaq oiydesboipieooyos Sl |
pue [EedIUl[D By} wuigjeal [el] € YIN1dVd Syl \ /\
woJd) sbulpulp dn-mojjo) Jesh-g ay | / < ‘W /
JJJJJ /v siojebijsaAul
Hemme G lerl € YINLYVd @yl wouy suonedidwi [eaiul|d

S9JU9I3S9jI7 splemp]




4

guoljedipul Jeak | je ayouys

M >—I—|—| .Sleak g je [eAIAINS Buljqesip pue yyeap | “

K08 0 0 —
-UFAHL /006 Sl

B Y}m anjeA AHL Ajuo ay UHM anjeA AHL Ajuo ayL UHM anjeA AHL Ajuo ayL

JuaWwdeur Wil | =TTy

1XaU S ,Jeym pue Mmou Joj }jing
M.mmz._.mwm ()]

wiope|d ¢ NIIdVS spiemp3 ayl

S3aJUaI3Sa}I splempy




14

VO '00slouBl4 UeS ‘€202 190 LOL Je Pajussald 'SIBSA SAI4 Je [el 1 3SL-MOT € HIANLYHYd 9U} Ul AJ[EHO|\ Uo S3A0adSIad ‘HA IUBINOYL (|

2.68009:(2)£1:020Z ‘Maju| asenoiple) 211D “aAjeA s|gepuedxa-uoojieq
B U}IM uoijejue|dwl SA[eA 21}I0E Jajayjedsuel) Jajje sieah ¢ o} dn uoijuaaiaiul Aleuolod snosuejnalad pue ssadde AJeuoIO) e j8 ‘d 8dulld 87 ‘N7 OUINOS ‘D lujueie] "G

VD ‘00siouel4 UBS ‘€202 100 1D1 Je pajuasald 'sieaA aAld je [el] € YINLYVd 8u} jo aalig deaq Vv :sawoonQ papoday-jusied jo souepodw| ayl ‘rg usyo) g
S80UBI0SaYIT splemp] je |y ul eyeq /.

€20C '[oIpseD Wy 'sanbiuyos |
pue Buluueld |Binpad0ld Uo snsuasuo) Yadx3-sanjeA HeaH Jajayieosuel] eln/s N3IdVS au} Buisn uonejue|dw| aAjeA J1I0Y Jajoyjedsuel | -0pay fe j8 ‘O lujuele] °g

| Z0Z "SuoluaAlsju| oseAolpled o1
'sajelg Pajiun ay) Wwoyj sisAleue payojew Aysuadoid v JIAVL BN € NIIAYS Ul Yim sousliadxs pom-[esy e ja ‘g qeyayD ‘r 9qeDo ‘d sielued ‘L 4izeN

'910Z "POIN I 1BUT N "Slusied Ysiy-aieIpawiaiu] ul Juswaoe|day SA|BA-0ILOY [e216INS 10 Jajayieosuel] e 18 ‘fIN MO ‘YD YNwWS ‘gi uosT
'010Z 'POIN I 1BUg N ‘A1ebing oBispun jouued OypA siusied Ul SISOUS)S 2110y 10} uolejue|dw] SA[BA-OILOY Ja1ayjeosuel| J& 18 ‘[N YOBIN ‘YD yuws ‘g uos
€202 ‘P " 1BUT N "SIBSA OAI 1B Sjuslied YSIY-MOT Ul Juswade|doy aAjeA-OIlIOY JoJoyleosuel | e J8 ‘HA IUBInoy ] ‘giN uos ‘fIN Y.l

- o ® < 0

6102 "POIA I [BUT N "Sjusiied Ysiy-moT Ul 8AleA |gepuedx3-uoojieg e Ujim juswiaoe|day sABA-OILOoY Jalayjedsuel] e Jo ‘HA Iueinoyl ‘giA uos ‘TN Mo

S92Ud19}9Y

S9JU9I3S9jI7 splemp]




W02 SPIBMPS « PUBSZIMS ‘UOAN 09ZL ‘0/ ZBJ1T.| 8P S)N0Y « S8IUBIISBYT SPIemp

.: "0'LA #96/-NI—dd "panasal sjybu ||y "uoielodioD s8ousI0ssyl SpJemps £202 ©
v "SI19UMO BAlJ0adsal 1By} Jo Auadold ay) aie Syiewapel} JayIo ||y "Salel|iye S)i 10 UoleI0dIo)) S8oUBI0SayIT SPJEMP JO SHIEW SOIAISS pue SyJewsapel; ale eijn € NIIdVS
- pue ‘€ N3IdVS ‘NAIdVS ‘060] ubisap YINLHVd 8U ‘€ HIANLYV ‘HIANLHVC ‘€ NIIdVS spiemp3 ‘NIIdVS spiemp3 ‘obol 3 pazijAs 8y} ‘seousiosaji spiemp3 ‘spiemp3

N[ | [ | *(ajgeaijdde a1aym woo°spiempa-njia JNsuod) as 10} Suol}oNAIsu|
ay} o} 19ja1 ase9|d ‘sjuana asianpe |epuajod pue ‘sBujuiem ‘suonnesald ‘suoijedipuiesjuod ‘suoijedipul jo Bunsi| e 104 *asn [euoissajoid 10} 921A8p [P




spleMpPY

\Il

H



The strategy for

lifetime management

Edwards SAPIEN 3 platform

IR

B

]

Edwards



‘s1eaf G 18 (JAg) 3Injie) 3ajeA Jnayisoidolq paieaI-aAS Pue (GAS) UONBIOLIAISP SARA [RINIINIIS JO sUORIULAP £-DYVA Buisn siuaned ysii-a1e1pawiiaiul o sisAjeue paydiew-Aisuadoid,

UOIUIAIIUIAI JO SIDALIP A)] J13338W JBY) SIWO0DIN0 33
3y} sassaippe jeyy Ayjiqeinp 10} ‘paau NoA syynsai ayy
op12]qissod suondo aininy Supjepy 0} yoeoadde snisuaya1dwod y Sunensuowsp Apuaisisuo)

Juawideuey

"U0 3uNo> ued sajuejdui ue dUALAAXS YAYL B 12A1[2p 03 paudisap si wiopeld
N3IdVS Y3 ‘MoL1iowo3 suoiuaAIiul a1n3ny Sunelfidey oy Aepol Aijiqeinp
JU3[|9DX3 PUB S3W02IN0 SUIPURISINO W04 *SISIIBW DI0YD JA[BA ISIY YL

2uenodwi Ajuisealoul spjuawadeuew awnayl ‘11 jo Atjenb aiayy
1oy suoneidadxa ySiy uiaey pue 1a8uoj Suial| sade ||e jo syuanned YA

J3uauuddeuewl Wy
10J ASa3e.0s IN0A sjeymn

‘sjuaned st Aiepuodas payadsaid apdnjnw pue 1eak | 18 (ainjiej 11eay 03 anp Suipnpuy

pue ‘paief; p301d 10 pajejai-anjeA) uonezijeddsoyas pue ‘ons ||e ‘Yieap asned-jje jo Jujodpus Atewtid 3y uo £1381ns 01 Jouadns usnoid sem YAYL € N3IdYS ‘B € YIN LYY 3Y) U],
\ | |
. AN\
/ ; £ S9ZIS Je[nuue pajed|pul ssoide
. \ SaW021N0 3u0.1s APu)sIsuo)
/ <siuaned pidsndiqjsu-moj
Ul S9W023N0 |eO1Ul]d JU3|[93X]
sa13ojoydiow juaned jo f3311eA e 10§
./ \bﬁ&oﬁé |eanpadoud Suoans Apuaisisuo)
90'0=d %0°LL %L %S9 *°E suonezjjendsoyay
70'0=d %LE %CL %v'T %9°0 04s ||V
60'0=d %S'C %0°L %L1 %v°0 yieap asnedx-||y

L00"0 = “Het2dnsy A1381NS 10§ %1°G L SAYAVL %S'8
1834 | 3B uoIIEZI|RIIdSOYDI pUE ‘D013 ||B ‘YIBIP 3SNed-||

juiodpus Aiewy

(96v =u) (967 =u)
UYAVL € NFIdYS UYAVL € NIdVS

anjea-d

1e3f | pue shep Q€ 18 SIUAA3 [ed1ulP [e1) € YINLUVd

s SIudNed ysi-moj| ul A138ins 03 1o11adns uanoud s
(YAVL) 3uawade|dal aAjeA d1I0e 13333edsuen) € N3Idvs Aluo

1313eW 183 SSW0DIN0 31 10§ pa3u NOA
S3INSal Y3 Sunelisuowap Apualsisuo)

o1




SIS A12U010) 2Ea WAt 07> sem
pu Inqnaou

15 pue AvL

q L
§<Z@_c§éwe;%

aizuonensanbas

o)
SNUIS 1NNy JO YSK &O N \ A«W&‘

aue|d ysumoq é

SUOIUAIIUL JAJBA
a1mny3soy 03 pausdisag

L1 2USWIRI1 SARA DITIOR 1919 1RISURL)

SAIRU 03 1e[1Lls 318 Wwiope|d SAeA € NIIAV'S 2U3 YIM AVL-UI-AVL 10} SIW0NINO —
os520npadoud aAjea

-UI-A|eA [B2181NS 10J SaLW0INO [eanpadoud pue A1ajes Juajadxa Yum wiopeld sAleA Y —

+521npadoud AYS-UI-AYL PUB AV1-UI-AYL 30q 10§ pajedipul wiiojield Ajuo sy

<(89/89) OO_\
u:uEmum_n_wL SA[BADILIOR J9)aLIedsuel) umcn_ ss320e A1eu0.10d |nyssaddns Nv
55900 AIRUO1O0D PANUIILOD 10J SINSAI PLIOM-|BI JUI||3DX] *

Adeiayy a1niny 01 $3[PLISQO dZIWUIW 03 pauIsap si
K3o]jouyda) waisAs anjeA 191ay1edsuell € NIIdVS

suondo Adesays a1nny 03 s9|peIsqo
Bupnpai ‘ssadde Aleuo.od sazeln|ide

JUSWIRZRURA

Sieak s 1 2y anfen

2na1ps01dorq parefar-GAs pue (OAS N
‘aAfen £ Nldvs 01 paseduwiod,

BANP 9A[EA NI|dVS 1B3A-G JUB[DXT /g
{Pa3RLISUOLIIP SBY BIEp PHOM-|e3Y  S1RIA

sSaned inuue-jews 1oy dueuriopad A

5183 G 38 A1381Nns 01 1ejIWiS ‘a1njiey anjeA diay3sosdolq
P31|31-QAS PUE (QAS) UOIIRIOLISISP SA[BA [EINIINIIS JO SIIBI MOT *

5/K1981ns 03 sepiuns Anpiqenp Juawade|dal aaje d10e 1333yIedSURL) € NIIdVYS *

‘pajensuowdp [el 1€S [T JINLIVd YL ;

A[1qeinp Juajj9xa pajelisuowap sey
JUSLWIADE|dD SAJBA DILIOE J333U3RdsURL € NS

pSIsAjeue payrew-Aysuadosd
© Ul TAd JO S31B1 MO] PLIOM-[B31 PAISAIIRQ *
Luomdatoud (1Ad) yea| sejnajeaesed 1oj 1pjs
13)IN0 PaINIXD) 13]|8) %0 B S21MEd) AS0[0uld9) (YAVL)
Juawade|dal dAjeA D11I0E 1919YIeISUR BN € NIIAYS
uoIPUNSAP SA[EA [EINIINIISUON

Kpnseps pue
oI{ﬂ.l SSAWPIYI 10j SIDYL3| paydrew Apuapuadapur daay)

Y sonueufpoway
.o_| Jewndo pue y18uans [eipea ySiy 1oy Aue|ndiD
£ .W 1e31 9nssn 10j [enuajod Ayl
————— S92npa13eyl anpn3s uade||0d wnipieduad auinog
\ - ,UOIII0LIDIAP JAJRA [RINIDNAS

TN N
S9WODIN0 PatenuaIYIp 1043jIng uBisap anbiun y

Aijigeinp sajeanoddns o1 Ajjeayidads
paugisap st A3ojouyyda1 aajeA NIIdVS

A

(o
e d 10 paney ons e £NBKVS et

) » A
/ £59ZIS 1R[NUUE P3ILJIPU SSO.10L
. / \ S3W021N0 Suons AURISISUO)
7s3uaned pidsndiq ysu-mo|

[\
/. \ U} S3LW0DINO [BIILID JUB|[39XT

sa1Sojoydiow juaned jo fyaniea e 1oy

\/ \ﬁESAo |eanpado.d Suons Apuaisisuo)

900=d %0LL %E'L %59 w'e Juonezijendsoyay
v00=d %€ %L %'e %9'0 aons v
600=d %5T %0'L %L %0 yaeap asned-|jy

L00°0 = ey K1981NS 10} %1°G | SAYAVL %G8
123k | 18 uonezijeidsoyal pue ‘%013s |[B ‘YIBIp IsNed-||y

uiodpua Alewig

(96t =)
YAVLE NIIIYS

(yay=u) (96y=u)
£138ins | YAVLEN3IdVS

anjeA-q

skep og

1e3A | pue sAep Qg 3e SHUIAS [edi!

1xS3uaned ysu-moj ur A1981ns 03 Joradns uanoad si
(YAVL) 2uawade|das anjea d1nioe 131ay3edsuesd € N3IdvS Ajluo

19138 JBY) SAW0DINO Y3 10} PA3U NOA
S)NsaJ 3y Sunensuowap Apualsisuod)

1




Edwards SAPIEN 3 platform
Built for now
and what's next

-—

[=lg-E[m] See how the SAPIEN 3 platform works as your
Fc strategy for success in comprehensive lifetime
. =] management at heartvalves.com
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Please see enclosed Important Safety Information.

CAUTION: Federal (USA) law restricts these devices to sale by or on the order of a physician.
See Instructions for Use for full prescribing information.

For professional use. For a listing of indications, contraindications, precautions,
warnings, and potential adverse events, please refer to the Instructions for Use
(consult eifu.edwards.com where applicable).
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Edwards SAPIEN 3 Ultra, SAPIEN, SAPIEN 3, and SAPIEN 3 Ultra are trademarks and service
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Important Safety Information

Edwards SAPIEN 3, Edwards SAPIEN 3 Ultra, and Edwards SAPIEN 3 Ultra RESILIA Transcatheter Heart Valve System

Indications: The Edwards SAPIEN 3, SAPIEN 3 Ultra, and SAPIEN 3 Ultra RESILIA Transcatheter Heart Valve system is indicated for relief of aortic
stenosis in patients with symptomatic heart disease due to severe native calcific aortic stenosis who are judged by a Heart Team, including a
cardiac surgeon, to be appropriate for the transcatheter heart valve replacement therapy.

The Edwards SAPIEN 3, SAPIEN 3 Ultra, and SAPIEN 3 Ultra RESILIA Transcatheter Heart Valve system is indicated for patients with symptomatic heart
disease due to failing (stenosed, insufficient, or combined) of a surgical or transcatheter bioprosthetic aortic valve, a surgical bioprosthetic mitral
valve, or a native mitral valve with an annuloplasty ring who are judged by a Heart Team, including a cardiac surgeon, to be at high or greater risk for
open surgical therapy (i.e., predicted risk of surgical mortality > 8% at 30 days, based on the Society of Thoracic Surgeons (STS) risk score and other
clinical co-morbidities unmeasured by the STS risk calculator).

Contraindications: The valves and delivery systems are contraindicated in patients who cannot tolerate an anticoagulation/antiplatelet regimen or
who have active bacterial endocarditis or other active infections, or who have significant annuloplasty ring dehiscence.

Warnings: Observation of the pacing lead throughout the procedure is essential to avoid the potential risk of pacing lead perforation. There may
be an increased risk of stroke in transcatheter aortic valve replacement procedures, as compared to balloon aortic valvuloplasty or other standard
treatments in high or greater risk patients. The devices are designed, intended, and distributed for single use only. Do not resterilize or reuse the
devices. There are no data to support the sterility, nonpyrogenicity, and functionality of the devices after reprocessing. Incorrect sizing of the
valve may lead to paravalvular leak, migration, embolization, residual gradient (patient-prosthesis mismatch), and/or annular rupture. Accelerated
deterioration of the valve due to calcific degeneration may occur in children, adolescents, or young adults and in patients with an altered calcium
metabolism. Prior to delivery, the valve must remain hydrated at all times and cannot be exposed to solutions other than its shipping storage
solution and sterile physiologic rinsing solution. Valve leaflets mishandled or damaged during any part of the procedure will require replacement
of the valve. Caution should be exercised in implanting a valve in patients with clinically significant coronary artery disease. Patients with pre-
existing prostheses should be carefully assessed prior to implantation of the valve to ensure proper valve positioning and deployment. Do not use
the valve if the tamper-evident seal is broken or the storage solution does not completely cover the valve (SAPIEN 3 and SAPIEN 3 Ultra only), the
temperature indicator has been activated, the valve is damaged, or the expiration date has elapsed. Do not mishandle the delivery system or use

it if the packaging or any components are not sterile, have been opened or are damaged (e.g,, kinked or stretched), or if the expiration date has
elapsed. Use of excessive contrast media may lead to renal failure. Measure the patient’s creatinine level prior to the procedure. Contrast media
usage should be monitored. Patient injury could occur if the delivery system is not un-flexed prior to removal. Care should be exercised in patients
with hypersensitivities to cobalt, nickel, chromium, molybdenum, titanium, manganese, silicon, and/or polymeric materials. The procedure should
be conducted under fluoroscopic guidance. Some fluoroscopically guided procedures are associated with a risk of radiation injury to the skin. These
injuries may be painful, disfiguring, and long-lasting. Valve recipients should be maintained on anticoagulant/antiplatelet therapy, except when
contraindicated, as determined by their physician. This device has not been tested for use without anticoagulation. Do not add or apply antibiotics
to the storage solution (SAPIEN 3 and SAPIEN 3 Ultra only), rinse solution, or to the valve. Balloon valvuloplasty should be avoided in the treatment
of failing bioprostheses as this may result in embolization of bioprosthesis material and mechanical disruption of the valve leaflets. Do not perform
stand-alone balloon aortic valvuloplasty procedures in the INSPIRIS RESILIA aortic valve for the sizes 19-25 mm. This may expand the valve causing
aortic incompetence, coronary embolism or annular rupture. Transcatheter valve replacement in mitral annuloplasty rings is not recommended

in cases of partial annuloplasty ring dehiscence due to high risk of PVL. Transcatheter valve replacement in mitral annuloplasty rings is not
recommended in cases of partial (incomplete) annuloplasty rings in the absence of annular calcium due to increased risk of valve embolization.
Transcatheter valve replacement in mitral annuloplasty rings is not recommended in cases of rigid annuloplasty rings due to increased risk of PVL
or THV deformation.

Precautions: Long-term durability has not been established for the valve. Regular medical follow-up is advised to evaluate valve performance.
Limited clinical data are available for transcatheter aortic valve replacement in patients with a congenital bicuspid aortic valve who are deemed
to be atlow surgical risk. Anatomical characteristics should be considered when using the valve in this population. In addition, patient age
should be considered as long-term durability of the valve has not been established. Glutaraldehyde may cause irritation of the skin, eyes, nose,
and throat. Avoid prolonged or repeated exposure to, or breathing of, the solution. Use only with adequate ventilation. If skin contact occurs,
immediately flush the affected area with water; in the event of contact with eyes, seek immediate medical attention. For more information
about glutaraldehyde exposure, refer to the Safety Data Sheet available from Edwards Lifesciences. If a significant increase in resistance occurs
when advancing the catheter through the vasculature, stop advancement and investigate the cause of resistance before proceeding. Do not
force passage, as this could increase the risk of vascular complications. As compared to SAPIEN 3, system advancement force may be higher with
the use of SAPIEN 3 Ultra/SAPIEN 3 Ultra RESILIA THV in tortuous/challenging vessel anatomies. To maintain proper valve leaflet coaptation, do
not overinflate the deployment balloon. Appropriate antibiotic prophylaxis is recommended post-procedure in patients at risk for prosthetic
valve infection and endocarditis. Additional precautions for transseptal replacement of a failed mitral valve bioprosthesis include, the presence
of devices or thrombus or other abnormalities in the caval vein precluding safe transvenous femoral access for transseptal approach; and

the presence of an Atrial Septal Occluder Device or calcium preventing safe transseptal access. Special care must be exercised in mitral valve
replacement to avoid entrapment of the subvalvular apparatus. Safety and effectiveness have not been established for patients with the following
characteristicsjcomorbidities: non-calcified aortic annulus; severe ventricular dysfunction with ejection fraction < 20%; congenital unicuspid

aortic valve; pre-existing prosthetic ring in the tricuspid position; severe mitral annular calcification (MAC); severe (> 3+) mitral insufficiency,
or Gorlin syndrome; blood dyscrasias defined as leukopenia (WBC < 3000 cells/mL), acute anemia (Hb < 9 g/dL), thrombocytopenia (platelet
count < 50,000 cells/mL), or history of bleeding diathesis or coagulopathy; hypertrophic cardiomyopathy with or without obstruction (HOCM);
echocardiographic evidence of intracardiac mass, thrombus, or vegetation; a known hypersensitivity or contraindication

to aspirin, heparin, ticlopidine (Ticlid), or clopidogrel (Plavix), or sensitivity to contrast media, which cannot be adequately RN
premedicated; significant aortic disease, including abdominal aortic or thoracic aneurysm defined as maximal luminal "~ )
diameter 5 cm or greater, marked tortuosity (hyperacute bend), aortic arch atheroma (especially if thick [> 5 mm], protruding,
or ulcerated) or narrowing (especially with calcification and surface irregularities) of the abdominal or thoracic aorta, severe
“unfolding” and tortuosity of the thoracic aorta; access characteristics that would preclude safe placement of the Edwards
sheath, such as severe obstructive calcification or severe tortuosity; bulky calcified aortic valve leaflets in close proximity to
coronary ostia; a concomitant paravalvular leak where the failing prosthesis is not securely fixed in the native annulus or is not
structurally intact (e.g., wireform frame fracture, annuloplasty ring dehiscence); or a partially detached leaflet of the failing




bioprosthesis that in the aortic position may obstruct a coronary ostium. For Left axillary approach, a left subclavian takeoff angle ~ > 90° from the
aortic arch causes sharp angles, which may be responsible for potential sheath kinking, subclavian/axillary dissection and aortic arch damage. For
left/right axillary approach, ensure there is flow in Left Internal Mammary Artery (LIMA)/Right Internal Mammary Artery (RIMA) during procedure
and monitor pressure in homolateral radial artery. Residual mean gradient may be higher in a “THV-in-failing prosthesis” configuration than that
observed following implantation of the valve inside a native aortic annulus using the same size device. Patients with elevated mean gradient post
procedure should be carefully followed. It is important that the manufacturer, model and size of the preexisting prosthesis be determined, so that
the appropriate valve can be implanted and a prosthesis-patient mismatch be avoided. Additionally, pre-procedure imaging modalities must be
employed to make as accurate a determination of the inner diameter as possible.

Potential Adverse Events: Potential risks associated with the overall procedure, including potential access complications associated with standard
cardiac catheterization, balloon valvuloplasty, the potential risks of conscious sedation and/or general anesthesia, and the use of angiography: death;
stroke/transient ischemic attack, clusters, or neurological deficit; paralysis; permanent disability; respiratory insufficiency or respiratory failure;
hemorrhage requiring transfusion or intervention; cardiovascular injury including perforation or dissection of vessels, ventricle, atrium, septum,
myocardium, or valvular structures that may require intervention; pericardial effusion or cardiac tamponade; thoracic bleeding; embolization
including air, calcific valve material, or thrombus; infection including septicemia and endocarditis; heart failure; myocardial infarction; renal
insufficiency or renal failure; conduction system defect which may require a permanent pacemaker; arrhythmia; retroperitoneal bleed; arteriovenous
(AV)fistula or pseudoaneurysm; reoperation; ischemia or nerve injury or brachial plexus injury; restenosis; pulmonary edema; pleural effusion;
bleeding; anemia; abnormal lab values (including electrolyte imbalance); hypertension or hypotension; allergic reaction to anesthesia, contrast
media, or device materials; hematoma; syncope; pain or changes (e.g., wound infection, hematoma, and other wound care complications) at the
access site; exercise intolerance or weakness; inflammation; angina; heart murmur; and fever. Additional potential risks associated with the use of
the valve, delivery system, and|or accessories include: cardiac arrest; cardiogenic shock; emergency cardiac surgery; cardiac failure or low cardiac
output; coronary flow obstruction/transvalvular flow disturbance; device thrombosis requiring intervention; valve thrombosis; device embolization;
device migration or malposition requiring intervention; left ventricular outflow tract obstruction; valve deployment in unintended location; valve
stenosis; structural valve deterioration (wear, fracture, calcification, leaflet tearftearing from the stent posts, leaflet retraction, suture line disruption of
components of a prosthetic valve, thickening, stenosis); device degeneration; paravalvular or transvalvular leak; valve regurgitation; hemolysis; device
explants; nonstructural dysfunction; mechanical failure of delivery system and/or accessories; and non-emergent reoperation.

Edwards Crimper

Indications: The Edwards crimper is indicated for use in preparing the Edwards SAPIEN 3 transcatheter heart valve, Edwards SAPIEN 3 Ultra
transcatheter heart valve, and the Edwards SAPIEN 3 Ultra RESILIA transcatheter heart valve for implantation.

Contraindications: There are no known contraindications.

Warnings: The device is designed, intended, and distributed for single use only. Do not resterilize or reuse the device. There are no data to
support the sterility, nonpyrogenicity, and functionality of the device after reprocessing. Do not mishandle the device. Do not use the device
if the packaging or any components are not sterile, have been opened or are damaged, or the expiration date has elapsed.

Precautions: For special considerations associated with the use of the Edwards crimper prior to THV implantation, refer to the THV Instructions
for Use.

Potential Adverse Events: There are no known potential adverse events associated with the Edwards crimper.

CAUTION: Federal (USA) law restricts these devices to sale by or on the order of a physician. See Instructions for Use for
full prescribing information.

For professional use. For a listing of indications, contraindications, precautions, warnings, and potential adverse events,
please refer to the Instructions for Use (consult eifu.edwards.com where applicable).

Edwards, Edwards Lifesciences, the stylized E logo, COMMENCE, Edwards SAPIEN, Edwards SAPIEN 3, Edwards SAPIEN 3 Ultra,
MITRIS RESILIA, KONECT RESILIA, INSPIRIS RESILIA, RESILIA, SAPIEN, SAPIEN 3, and SAPIEN 3 Ultra are trademarks or service
marks of Edwards Lifesciences Corporation or its affiliates. All other trademarks are the property of their respective owners.

© 2023 Edwards Lifesciences Corporation. All rights reserved. PP--US-8645 v1.0
Edwards Lifesciences « One Edwards Way, Irvine, CA 92614 USA « edwards.com




Your first move defines the next

The PARTNER 3 Trial 5-year data

5-year data from the PARTNER 3 Trial continues to prove the
Edwards SAPIEN 3 platform is the strategy for lifetime management —
from the index procedure and beyond

The only transcatheter valve with 1% death or disabling stroke at 1 year

Primary Endpoint
O Superior* to Surgery

O ® TAVR @ Surgery

= 20
)
% Pnon-inferiority <0.001 15:1%
-4
8
g 10 8.5%
e
& HR[95%Cl] = 0.54[0.37,0.79]
usy
E Psuperiority =0.001
0 — . . . .
0 3 6 9 12
MONTHS FROM PROCEDURE
death or disabling Number at risk:
TAVR 496 475 467 462 456 451
roke at 1 year
St oke at yea Surgery 454 408 390 381 377 374

* In the PARTNER 3 trial, SAPIEN 3 TAVR was proven superior to surgery on the primary endpoint of all-cause death, all stroke, and rehospitalization (valve-related or
procedure-related, and including due to heart failure) at one year and multiple pre-specified secondary endpoints in low-risk patients.
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Management

The only transcatheter valve that demonstrates 90% survival at 5 years

All-cause Death

@ TAVR @ Surgery

All Stroke

@ TAVR @ Surgery

100 100
< 80 80
z HR[95% CI] = 1.23[0.79, 1.90] = HR[95% CI] = 0.87 [0.51, 1.48]
S 60 2 60
= o]
& =
2 4 25% 10.0% 240 33% 6.4%
5 % <
2 20 1.0% 8.2% 20 1.2% 5.8%
— e r———
[ ——— . . . — —— - S———————
0 12 24 36 48 60 0 12 24 36 48 60
MONTHS FROM PROCEDURE MONTHS FROM PROCEDURE
Number at risk: Number at risk:
TAVR 496 490 478 460 438 405 TAVR 496 486 468 450 428 391
Surgery 454 427 409 394 379 346 Surgery 454 416 397 378 361 329

Rehospitalization*

Cardiovascular mortality (5 years)

@ TAVR @ Surgery SAPIEN 3 TAVR SAVR HR (95% Cl)
100 5.5% 5.1% 1.08(0.61,1.92)

8 g0

5 HR [95% CI] = 0.75 [0.54, 1.05] o

= Disabling stroke (5 years)

N

<

£ a0 5 o SAPIEN 3 TAVR SAVR HR (95% Cl)

S 20 1.3% 13.7% 2.9% 2.7% 1.03 (0.46, 2.30)

-4

12 24 36 a8 60 Death or disabling stroke (5 years)

o
o

MONTHS FROM PROCEDURE SAPIEN 3 TAVR SAVR HR (95% C1)
Number at risk: 11.5% 9.8% 1.17(0.78,1.75)
TAVR 496 455 439 419 396 361
Surgery 454 381 359 339 321 289

*Rehospitalization defined as valve-, procedure-, or heart failure-related



Management

The only valve approved with a THV-in-THV indication*

@ TAVR(N=496) @ Surgery (N=454)

Ultra-Low o

Rates of Valve 5

Failure or 4

Reintervention -

at 5 Years A o

*For patients assessed at high-risk for surgical replacement

Your first move defines the next.

Choose the Edwards SAPIEN 3 platform as your proven strategy for success.

References: 1. Mack M|, Leon MB, Thourani VH, et al. Transcatheter or Surgical Aortic Valve Replacement in Low-Risk Patients
at Five Years. NEfM 2023.

Medical device for professional use. For a listing of indications, contraindications, precautions, wamnings, and potential
adverse events, please refer to the Instructions for Use (consult eifu.edwards.com where applicable).

Edwards, Edwards Lifesciences, the stylized E logo, Edwards SAPIEN, Edwards SAPIEN 3, PARTNER, PARTNER 3, SAPIEN, and
SAPIEN 3 are trademarks or service marks of Edwards Lifesciences Corporation or its affiliates. All other trademarks are the
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