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heart valves (THVs).

balloon-expandable SAPIEN THYV series or the self-expanding Evolut THV series.

of 10.44%.
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BACKGROUND: There are limited head-to-head randomised trials comparing the performance of different transcatheter
AIMS: We aimed to evaluate the non-inferiority of the balloon-expandable Myval THV series compared to the

METHODS: The LANDMARK trial randomised 768 patients in a 1:1 ratio, (Myval THV series [n=384] vs
contemporary series with 50% SAPIEN THYV series [n=192] and 50% Evolut THV series [n=192]). The non-
inferiority of Myval over the SAPIEN or Evolut THV series in terms of the 30-day primary composite safety and
effectiveness endpoint as per the third Valve Academic Research Consortium (VARC-3) was tested in an intention-
to-treat population with a predefined statistical power of 80% (1-sided alpha of 5%) for a non-inferiority margin

RESULTS: The Myval THV series achieved non-inferiority for the primary composite endpoint over the SAPIEN THV
series (24.7% vs 24.1%, risk difference [95% confidence interval {CI}]: 0.6% [not applicable {NA} to 8.0]; p=0.0033)
and the Evolut THV series (24.7% vs 30.0%, risk difference [95% CI]: =5.3% [NA to 2.5]; p<0.0001). The incidences
of pacemaker implantation were comparable (Myval THV series: 15.0%, SAPIEN THV series: 17.3%, Evolut THV
series: 16.8%). At 30 days, the mean pressure gradient and effective orifice area were significantly better with the
Myval THV series compared to the SAPIEN THYV series (p<0.0001) and better with the Evolut THV series than with
the Myval THV series (p<0.0001). At 30 days, the proportion of moderate to severe prosthetic valve regurgitation
was numerically higher with the Evolut THV series compared to the Myval THV series (7.4% vs 3.4%; p=0.06),
while not significantly different between the Myval THYV series and the SAPIEN THV series (3.4% vs 1.6%; p=0.32).
CONCLUSIONS: The Myval THV series is non-inferior to the SAPIEN THYV series and the Evolut THV series in
terms of the primary composite endpoint at 30 days. Clinical trial registration: ClinicalTrials.gov: NCT04275726;

el



he LANDMARK trial was the first prospective,
I randomised controlled trial to show the non-
inferiority of a novel platform, the balloon-expandable
(BE) Myval (Meril Life Sciences) transcatheter heart valve
(THV) series, over contemporary THV series (combined
BE SAPIEN [Edwards Lifesciences] and self-expanding [SE]
Evolut [Medtronic] THV series)'. In the main analysis, the
early clinical outcomes of the Myval THV series were only
compared with the combined control group (the Evolut
and SAPIEN THYV series) with no individual head-to-head
comparisons reported!. In the present subanalysis, we report
the prespecified, statistically powered comparison between
the three individual arms, to provide more granularity to the
outcomes. The analytical plan and statistical design enabled
us to separately test for the non-inferiority of the Myval
THV series against the SAPIEN or Evolut THV series in
a separate fashion. Notably, this is also the first randomised
comparison of two BE valve (BEV) technologies.

Methods

STUDY DESIGN AND PARTICIPANTS

This is a powered, predefined substudy of the LANDMARK
trial, with an aim to individually assess the non-inferiority
of the Myval THV series over the SAPIEN THYV series and
Evolut THV series for the primary composite safety and
effectiveness endpoint at 30-day follow-up.

The LANDMARK trial (Clinical Trials.gov: NCT04275726)
was a prospective, non-inferiority, randomised, open-label
trial conducted at 31 centres in 16 countries. It was designed
to evaluate the primary safety and effectiveness endpoint
reported at 30 days according to the third Valve Academic
Research Consortium (VARC-3)?, as well as clinical and
haemodynamic The design,  protocol
amendment on eligibility criteria, and the main study results
have been published previously**. The study was approved
by the ethics committees of the respective study sites.
Prior to screening, all study participants provided written
informed consent. The study was carried out in accordance
with the International Council for Harmonization of
Technical Requirements for Pharmaceuticals for Human Use
guidelines.

Adults (218 years old) with severe symptomatic native aortic
stenosis (AS) were deemed suitable for enrolment if judged
by the local Heart Team to be eligible for transcatheter aortic
valve implantation (TAVI) utilising all three study devices.
A prescreening committee assessed the appropriateness of
TAVI with the study THVs using the preprocedural multislice
computed tomography (MSCT) provided by an independent
core lab (TAVI Core Lab, India). Each site’s Heart Team made
the ultimate decision about each subject’s enrolment into the
study.

outcomes. trial

Impact on daily practice

The LANDMARK trial demonstrates that the Myval
transcatheter heart valve (THV) series is non-inferior
to both the SAPIEN and Evolut THV series in terms of
safety and effectiveness at 30 days. One-year outcomes of
the LANDMARK trial as well as the Compare-TAVI trial
(Myval vs SAPIEN) will be available soon and are eagerly
awaited.

The Myval THV series included Myval and Myval Octacor
THVs with sizes 20 mm, 21.5 mm, 23 mm, 24.5 mm,
26 mm, 27.5 mm, and 29 mm in diameter. The SAPIEN
THYV series consisted of the SAPIEN 3 and SAPIEN 3 Ultra
THVs, which were commercially available at the sites, with
device sizes 20 mm, 23 mm, 26 mm, and 29 mm in diameter.
Lastly, the Evolut THV series included the Evolut R and
Evolut PRO THVs or any subsequent advanced commercial
version available at the sites with sizes 23 mm, 26 mm,
29 mm, and 34 mm in diameter.

RANDOMISATION AND MASKING

In this trial, 768 severe symptomatic native AS patients were
enrolled in a 1:1 ratio to the Myval THV series (n=384)
and contemporary THV series (n=384), with subsequent
stratification and an equal allocation (1:1) of patients in the
contemporary arm between the SAPIEN (n=192) and Evolut
(n=192) THV series. A covariate-adaptive randomisation
process was used based on the simulation in accordance with
the Frane method, considering the power and selection bias
concurrently’.

PROCEDURES
The procedural details have been discussed in detail
in the earlier publications®**. In brief, preprocedural

assessment included physical examination, medical
history, laboratory investigations, electrocardiography
(ECG), echocardiography, and MSCT. The protocol

recommended a transfemoral approach. The implantation
technique, use of sedation, the need for predilation and
post-dilation, and closure of the femoral access (surgical/
non-surgical) were left to the operator’s discretion. An
aortography was performed at the end of the procedure
for offline evaluation of the regurgitation fraction (RF)
Whenever a post-dilation was
performed, a final aortography was performed and analysed
with videodensitometry. The quantitative cutoff of RF%
on videodensitometry for moderate-severe regurgitation
is 217%. Postprocedural ECG, echocardiography, and
laboratory investigations were performed. Antithrombotic

by videodensitometry®’.

Abbreviations

AS aortic stenosis MSCT multislice computed tomography SEV  self-expanding valve

BEV  halloon-expandable valve PPl  permanent pacemaker implantation TAVI  transcatheter aortic valve implantation
ECG electrocardiography PVR  prosthetic valve regurgitation THV  transcatheter heart valve

EOA effective orifice area RF regurgitation fraction VARC Valve Academic Research Consortium
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therapy was recommended according to the European
Society of Cardiology (ESC) and European Association
for Cardio-Thoracic Surgery (EACTS) guidelines®. At
the 30-day follow-up, a clinical assessment, ECG, and
echocardiography were performed.

OUTCOMES

The primary combined safety and effectiveness endpoint at
30 days was a composite of all-cause mortality, all stroke,
bleeding (VARC types 3 and 4), acute kidney injury (stages
2, 3, and 4), major vascular complications, moderate or
severe prosthetic valve regurgitation (PVR), and conduction
system disturbances resulting
pacemaker implantation (PPI) as per VARC-32. Secondary
endpoints were defined as per VARC-3 and specified in the
protocol®#; these included the components of the primary
endpoint, technical success, device success, and early safety
endpoints at 30-day follow-up. The New York Heart
Association (NYHA) Functional Class and the 6-minute
walk test were used to measure functional improvement,
and a 12-item Short Form Survey was used to gauge
quality of life.

The primary and secondary endpoints pertaining to technical
and device success were evaluated by an independent clinical
events committee that was blinded to the randomisation. The
Cardiovascular European Research Centre (Paris, France)
analysed ECGs, while the CORRIB Core Laboratory (Galway,
Ireland) centrally handled echocardiograms and quantitative
assessment of aortographic regurgitation.

in a new permanent

STATISTICAL ANALYSIS

Details of the sample size calculation have been published'?. In
brief, assuming an event rate of 26.1% and a non-inferiority
margin of 10.44%, the sample size of 768 patients was
calculated to demonstrate non-inferiority of the Myval THV
series to the contemporary THV series (combined SAPIEN
and Evolut THV series) with a statistical power of 93%
and a 1-sided alpha of 0.05. With this sample size (Myval
THV series: n=384, SAPIEN THV series: n=192, Evolut
THYV series: n=192), the individual comparison of the Myval
THYV series versus the SAPIEN THV series, and the Myval
THYV series versus the Evolut THV series, has a statistical
power of 80% with a 1-sided alpha of 0.05 to demonstrate
non-inferiority of the Myval THV series to the SAPIEN
THYV series and to the Evolut THV series, respectively. The
non-inferiority assessment of the primary endpoint used
a 1-sided 95% confidence interval (CI) calculated using the
Farrington-Manning test in the intention-to-treat population.
For the subsequent superiority analysis and comparison of
the itemised primary endpoint, a proportion test was used to
compare the difference between the THV types. Continuous
variables are summarised using meanzstandard deviation
(SD) and median (interquartile range [IQR]) according to
distribution and were compared using the 2-sample t-test.
Categorical variables are presented as frequency (percentage)
and were compared using Pearson’s %2 test or Fisher’s exact
test, as appropriate. The mean difference and risk ratio of the
two arms are presented with 95% Cls. Statistical analysis was
performed using R software, version 4.3.3 (R Foundation for
Statistical Computing).

Non-inferiority of Myval versus SAPIEN and Evolut

Results

BASELINE CHARACTERISTICS

Between 6 January 2021 and 5 December 2023, 768 patients
with severe symptomatic native AS were enrolled, with
384 participants randomly assigned to the Myval THYV series,
192 to the SAPIEN THV series, and 192 to the Evolut THV
series (Central illustration). The consort flow diagram is shown
in Figure 1. Baseline characteristics, which are tabulated in
Table 1, were similar between all three arms. The ages, given
as mean=SD, were 80.0+5.7, 81.1+5.4, and 79.7+5.4 years in
the Myval, SAPIEN and Evolut THYV series arms, respectively.
The median (IQR) Society of Thoracic Surgeons score was
2.6% (1.7-4.0) in the Myval THV series arm, 2.6% (1.8-
4.0) in the SAPIEN THYV series arm and 2.7% (1.5-4.0) in
the Evolut THV series arm, indicating on average that all
arms included a low-risk population. Of note, all three arms
included patients with bicuspid valves (6.0% vs 7.3% vs
7.8%) and small aortic annuli (€430 mm?; 32.6% vs 33.3%
vs 29.2%). Other baseline demographic characteristics were
similar in all three arms.

PROCEDURAL CHARACTERISTICS
The procedural characteristics are tabulated in Table 2.

The mean annular areas were comparable: 470.5+80.0 mm?,
469.3+82.6 mm? and 473.5+74.2 mm? in the Myval, SAPIEN
and Evolut THV series arms, respectively. Similarly, the mean
annular perimeters were 77.8+6.7 mm, 77.7+6.9 mm and
78.1+6.1 mm, respectively. Owing to crossovers, 379 Myval
THV series, 189 SAPIEN THYV series and 188 Evolut THV
series were implanted. In the Myval THV series arm, the
Myval THV (91.3%) was the predominant device, followed
by the Myval Octacor (8.7%). In the SAPIEN THV series
arm, the SAPIEN 3 (55.4%) and the SAPIEN 3 Ultra (44.6%)
were implanted, whilst in the Evolut THV series arm, the
most implanted device was Evolut PRO (55.2%) followed
by Evolut R (37.0%), Evolut PRO+ (5.2%) and Evolut
FX (2.6%). All of the patients in the Evolut THV series
arm received 26 mm or above devices; no patient received
a 23 mm device. The intermediate-size Myval THV series
(21.5 mm, 24.5 mm, and 27.5 mm) constituted 48% of the
implanted Myvals; these sizes are not available in the SAPIEN
or Evolut THV series. Predilation was performed more
frequently in the Myval THV series arm as compared to the
SAPIEN THYV series arm (43.3% vs 30.7%; p=0.005) and
equally as compared to the Evolut THV series arm (43.3%
vs 45.7%; p=0.64). Post-dilation rates were comparable
between the Myval and SAPIEN THYV series arms (10.0% vs
10.1%; p=1.00) and were significantly lower with the Myval
THYV series as compared to the Evolut THV series (10.0% vs
32.5%; p<0.0001).

PRIMARY OUTCOME
The probability distribution (with point estimate and
1-sided 95% CI) of the risk difference for the frequency of
the primary endpoint between the Myval versus SAPIEN or
Evolut THV series arm is depicted in Figure 2. The itemised
primary outcomes of all three arms are shown in Figure 3 and
Table 3.

At 30 days, the primary composite endpoint (non-
inferiority analysis) occurred in 24.7% in the Myval THV
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A) The LANDMARK trial, a randomised trial comparing the Myval THYV series with contemporary THV series (SAPIEN and
Evolut) in patients with severe aortic stenosis. B) Comparison between the Myval and SAPIEN THYV series. C) Comparison
between the Myval and Evolut THV series. THV: transcatheter heart valve
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series arm, 24.1% in the SAPIEN THYV series arm (absolute
risk difference: 0.6%, with the 1-sided upper 95% CI limit
of 8.0%) and 30.0% in the Evolut THV series arm (absolute
risk difference: -5.3%, with the 1-sided upper 95% CI
limit of 2.5%). Therefore, as the predefined non-inferiority
margin was 10.44%, the Myval THV series achieved
statistically significant non-inferiority compared with the
SAPIEN THYV series (pnonfinferioriry=0'0033) and with the Evolut
THV series (P, imerioriy <0-0001). Secondary analyses of the
components of the primary endpoint showed no significant
differences between the Myval versus SAPIEN THV series
arms or Myval versus Evolut THV series arms (Table 3). Of
note, the p-value for the risk difference between the SAPIEN
and Myval THV series for bleeding was 0.07 in favour of
the SAPIEN THYV series (0.5% vs 2.9%) and between the
Myval and Evolut THV series, PVR was 0.06 in favour of
the Myval THV series (3.4% vs 7.4%). There were no other
trends in risk difference among types of valve for events

Eurolntervention 2024;20:e1-e14 ¢ Niels van Royen et al.

such as mortality, stroke, PPIL, acute kidney injury or major
vascular complications.

SECONDARY OUTCOMES

TECHNICAL SUCCESS AND DEVICE SUCCESS

Technical and device success rates are shown in Supplementary
Table 1. Technical success rates at the end of the procedure
were 96.3%, 98.9%, and 94.7% in the Myval, SAPIEN, and
Evolut THV series arms, respectively. At 30-day follow-up,
the device success rates were 91.0%, 92.6%, and 86.7%,
respectively.

CONDUCTION DISTURBANCES AND PPI RATES

The rates of PPI in the Myval, SAPIEN and Evolut THYV series
arms were 15.0%, 17.3% and 16.8%, respectively, with the
underlying indications reported in Supplementary Table 2.
The new-onset left bundle branch block (LBBB) rates were
comparable (Myval THV series: 11.5% [n=39/339], SAPIEN
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Figure 1. Consort flow diagram of the LANDMARK trial. “Two patients died before the procedure and were included in the
population for endpoint analysis. "Three patients who withdrew consent before the procedure without any known events at that
point in time were excluded from the endpoint analysis. "By Abbott. *One patient signed informed consent and was randomised;
howeuver, the investigators were unaware that the patient had died in the meantime, and therefore the patient was included in the
endpoint analysis. $One patient died before the procedure and was included in the population for endpoint analysis. **One
patient was excluded after randomisation by the investigator due to rapid progression of his Alzheimer’s disease. *Two
participants who withdrew consent before the procedure without any known events at that point in time were excluded from the
endpoint analysis. CT: computed tomography; I'TT: intention-to-treat; PP: per-protocol; TAVI: transcatheter aortic valve

implantation

THYV series: 10.0% [n=17/170], Evolut THV series: 14.3%  based on body mass index, were comparable in the Myval,

[n=23/161])

* Puyval-SAPIEN

HAEMODYNAMIC PARAMETERS

=0.72 and PtyvatEvola=0-46- SAPIEN and Evolut THV series arms at 4.0% (n=15/372),

5.9% (n=11/188) and 1.7% (n=3/179), respectively (Patyal
oaren=0-45 and py . =0.23). The rates of moderate-

Echocardiographic assessment of the three arms are shown  severe PVR were also similar (3.4% vs 1.6% vs 7.4%)
in Table 4. Rates of severe patient-prosthesis mismatch, (Table 3).
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Table 1. Baseline characteristics, medical history and cardiac history of all three cohorts in the LANDMARK trial.

Characteristics

Age, years
Sex

Male

Female
Body mass index, kg/m?
Society of Thoracic Surgeons (STS) score, %
Risk category according to STS score

Low risk (<4%)

Intermediate risk (4-8%)

High risk (>8%)
Estimated glomerular filtration rate <60 ml/min
Estimated glomerular filtration rate <30 ml/min
Small annulus: aortic annulus area <430 mm?
Bicuspid valve
Diabetes
Hypercholesterolaemia
Hypertension
Chronic obstructive pulmonary disease

History of atrial fibrillation or flutter

171/362 (47.2)
53/362 (14.6)

85/180 (47.2)
31/180 (17.2)

Myval® THV series SAPIEN" THV series Evolut® THV series
(n=384) (n=192) (n=192)
80.0£5.7 81.1+5.4 79.7£5.4

191 (49.7) 106 (55.2) 102 (53.1)
193 (50.3) 86 (44.8) 90 (46.9)
28.2+4.9 27.9+4.4 28.2+5.3
2.6[1.7-4.0] 2.6[1.8-4.0] 2.7 [1.5-4.0]
290 (75.5) 144 (75.0) 145 (75.5)
78 (20.3) 39 (20.3) 39 (20.3)
16 (4.2) 9(4.7) 8(4.2)

91/180 (50.6)
23/180 (12.8)

Previous stroke

Permanent pacemaker

Previous M|

Previous CABG

History of percutaneous coronary intervention

History of cerebrovascular accident or a transient ischaemic
attack in previous 6 months

125 (32.6) 64 (33.3) 56 (29.2)
23 (6.0) 14 (7.3) 15 (7.8)
111 (28.9) 56 (29.2) 58 (30.2)
42 (10.9) 3(1.6) 33(17.2)
256 (66.7) 129 (67.2) 125 (65.1)
42 (10.9) 20 (10.4) 20 (10.4)
94 (24.5) 45 (23.4) 54 (28.1)
13 (3.4) 3(1.6) 5(2.6)
11 (2.9) 6(3.1) 12 (6.3)
26 (6.8) 12 (6.3) 11 (5.7)
13 (3.4) 10(5.2) 11(5.7)
30(7.8) 9(4.7) 16 (8.3)
5(1.3) 0 (0) 1(0.5)

Data are presented as n (%), n/N (%), meanzstandard deviation, or median [interquartile range]. 2By Meril Life Sciences; °by Edwards Lifesciences; by
Medtronic. CABG: coronary artery bypass graft; MI: myocardial infarction; THV: transcatheter heart valve

At 30 days, the Myval THV series had a significantly
lower aortic valve mean pressure gradient (MPG)
(8.2+3.5 mmHg vs 10.2x4.9 mmHg; p<0.0001) and
higher effective orifice area (EOA) (2.02+0.55 cm? vs
1.80+0.52 cm?; p<0.0001) compared to the SAPIEN THV
series (Tahle 4), whereas it had a significantly higher
MPG (8.2+3.5 mmHg vs 5.6x2.3 mmHg; p<0.0001) and
lower EOA (2.02+0.55 cm? vs 2.31+0.55 cm?; p<0.0001)
compared to the Evolut THV series (Table 4). A THV
size-specific comparison of the mean EOA of the 23 mm
(1.80£0.49 cm? vs 1.58+0.49 cm?* p=0.01), 26 mm
(2.13+0.52 cm? vs 1.90+0.45 cm?; p=0.0041) and 29 mm
(2.43+0.61 cm? vs 2.05+0.48 cm?; p=0.01) Myval and
SAPIEN valves showed that the mean EOA with the Myval
THYV series was significantly larger than with the SAPIEN
THYV series. The mean EOAs of the 20 mm nominal sizes
of the Myval and SAPIEN THV series (1.42+0.05 cm?
vs 1.38+0.36 cm?; p=0.78) were comparable (Figure 4).
A similar THV size-specific comparison of the mean EOAs
of the 26 mm (2.13+0.52 cm? vs 2.22+0.44 cm?; p=1.00)
and 29 mm (2.43+0.61 cm? vs 2.27+0.52 cm?; p=0.48)
Myval and Evolut THV series showed no significant
difference (Figure 4). None of the patients were implanted
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with a 23 mm Evolut valve and, per design and protocol,
the 30.5 mm and 32 mm Myval THV series were not
included in the randomised trial and thus not available for
comparison with the 34 mm Evolut THV series.

In terms of RF% assessed by quantitative aortography on
the final angiogram, the RF (median 3.0% [1%, 3" quartiles:
1.0, 7.0]) was comparable between the Myval and SAPIEN
THV series, whilst the difference between the Myval and
Evolut THV series (3.0% [1.0, 7.0] and 5.0% [1.0, 10.0];
p=0.0007) was highly significant. An RF higher than 17% was
documented in 2%, 4% and 8% of the patients in the Myval,
SAPIEN  (p,, . ¢yu=0-23) and Evolut =0.0057)
THYV series arms, respectively (Table 2).

(pMyval—Evolut

QUALITY OF LIFE

In all three arms, there were significant (p<0.0001)
improvements in the NYHA Functional Class (Supplementary
Figure 1), distance covered in the six-minute walk test
(Supplementary Table 3), and physical and mental quality-
of-life scores (Supplementary Table 4) between baseline
and 30-day follow-up; however, no differences were noted
between the Myval versus SAPIEN THYV series and the Myval
versus Evolut THV series.
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Table 2. Procedural characteristics of all three cohorts in the LANDMARK trial.

Procedural details Myval THV series | SAPIEN THV series | Evolut THV series p-value
n=384 n=192 n=192 Myval vs SAPIEN | Myval vs Evolut
Access site
Transfemoral 378(99.7) 188 (97.5) 188 (100.0) 1.00 1.00

Right femoral 334 (88.1) 167 (88.4) 168 (89.4) 0.98 0.83
Percutaneous 297 (78.4) 158 (83.6) 141 (75.0) 0.06 0.15
Surgical cutdown 37 (9.8) 9 (4.8) 27 (14.4)

Left femoral 44 (11.6) 21(11.1) 20 (10.6) 0.98 0.83
Percutaneous 40 (10.6) 20 (10.6) 18 (9.6) 1.00 1.00
Surgical cutdown 4(1.1) 1(0.5) 2(1.1)

Subclavian 1(0.3) 1 (0.5) 0(0) 1.00 1.00

Right subclavian artery 0(0) 1 (0.5) 0(0) 1.00 1.00
Percutaneous 0 (0) 0 (0) 0 (0) 1.00 1.00
Surgical cutdown 0(0) 1(0.5) 0(0)

Left subclavian artery 1(0.3) 0(0) 0(0) 1.00 1.00
Percutaneous 0(0) 0(0) 0(0) 1.00 1.00
Surgical cutdown 1(0.3) 0 (0) 0(0)

Annular area, mm? 470.5+£80.0 469.3+82.6 473.5£74.2 0.81 0.60

(n=384) (n=192) (n=192) ) :
Annular perimeter, mm 77.8+6.7 77.7+6.9 78.1+6.1

(n=384) (n=192) (n=192) 0.72 0.60
Procedural time, min 77.0+40.3 76.5+43.2 78.7+37.1 0.63 0.31

(n=378) (n=189) (n=188) ) ’
Contrast volume, ml 143.6+£68.5 144.9+65.6 155.2+79.1 0.64 0.21

(n=355) (n=189) (n=175) : :
General anaesthesia 73 (19.3) 24 (12.7) 50 (26.6)

(n=379) (n=189) (n=188)

0.07 0.06

Conscious sedation 306 (80.7) 165 (87.3) 138 (73.4)

(n=379) (n=189) (n=188)
Predilation 164 (43.3) 58 (30.7) 86 (45.7)

(n=379) (n=189) (n=188) 0.005 0.64

TAVI device implanted 379 189 188

RF after implantation, prior to 12.0 (6.0, 18.5) 18.0 (1.0, 19.0) 10.5 (6.0, 15.0) 0.79 0.62

post-dilation, % (n=23) (n=9) (n=26) ’ '

RF >17% after implantation, 6(26.1) 5 (55.6) 6(23.1) 0.21 1.00

prior to post-dilation (n=23) (n=9) (n=26) ’ ’

Post-dilation 38(10.0) 19 (10.1) 61 (32.5)
(n=379) (n=189) (n=188) 1.00 <0.0001

RF after post-dilation, % 2.0 (1.0, 8.0) 3.0 (2.0, 8.0) 5.0 (1.0, 9.5) 0.37 0.21

(n=33) (n=17) (n=47) : ’

RF >17% after post-dilation 0(0) 1(5.9) 4 (8.5)

(n=33) (n=17) (n=47) Ceste Gl

RF in final aortogram, % 3.0(1.0,7.0) 3.0(1.0, 7.0) 5.0 (1.0, 10.0)

(n=295) (n=151) (n=150) 0.86 0.0007

RF >17% 6 (2.0) 6 (4.0) 12 (8.0)

(n=295) n=(151) n=(150) 0.23 0.006

Cerebral protection device 48 (13.2) 12 (6.8) 21(11.4) 0.03 0.71

Use of closure device 344 (90.8) 180 (95.2) 160 (85.1) 0.09 0.06

Length of hospital stay, days 4.0 (3.0, 6.0) 4.0 (2.0, 6.0) 4.0 (2.0, 6.0) 0.72 0.66
(n=374) (n=189) (n=186) ’ )

Data are presented as n, n (%), meanztstandard deviation, or median (Q1, Q3). Q: quartile; RF: regurgitation fraction assessed by videodensitometry of the

aortography; TAVI: transcatheter aortic valve implantation; THV: transcatheter heart valve
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Figure 2. Probability distribution (with point estimate and
1-sided 95% CI based on the Farrington-Manning test) of
the risk difference for the frequency of the primary endpoint.
The risk difference is provided for the Myval THYV series
arm versus the SAPIEN THYV series arm (A) and the Myval
THY series arm versus the Evolut THV series arm (B).

CI: confidence interval; THV: transcatheter heart valve

PATIENTS WITH A SMALL AORTIC ANNULUS

The clinical and echocardiographic outcomes in patients with
a small aortic annulus (€430 mm?2) are shown in Supplementary
Table 5 and Table 5. The event rates of the primary composite
endpoint were comparable between the three arms (Myval THV
series: 20%, SAPIEN THYV series: 21% and Evolut THV series:
33%5 Pypyarsaren=1-00 and py oo =0.08) (Supplementary
Table 5). The mean EOA was significantly larger in the
Evolut THV series (2.27+0.49 cm?) arm than in the Myval
THV series arm (1.75+0.49 c¢cm?) or SAPIEN THV series arm
(1.5320.45 cm?) (py,,15uen=0-006 and py, .. <0.0001). The
MPG was significantly lower in the Myval THV series arm
compared to the SAPIEN THYV series arm (9.30+3.74 mmHg vs
11.78+5.40 mmHg; p=0.0005), and the Evolut THV series arm
had a significantly lower MPG than the Myval THV series arm
(5.76+2.33 mmHg; p<0.0001) (Table 5).

Discussion

COMPOSITE CLINICAL PRIMARY ENDPOINTS AMONG THE
THREE VALVES

This substudy of the LANDMARK trial compared
outcomes for the first time between two BEVs — the Myval
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THV series and the SAPIEN THV series — in addition to
comparing the Myval THV series to the SE Evolut THV
series. The key findings of this substudy are the individual
non-inferiority of the Myval THV series to the SAPIEN
THYV series and to the Evolut THV series for the primary
composite safety and effectiveness endpoint at 30-day
follow-up. Additionally, no significant differences were
found between the arms for any components of the primary
composite endpoint.

HAEMODYNAMIC ASSESSMENT AMONG THE THREE VALVES
At 30 days, the MPG (p<0.0001) and EOA (p<0.0001) were
significantly better with the Myval THV series than the
SAPIEN THYV series and with the Evolut THV series than the
Myval THV series.

Notably, there were no significant differences in EOA
between the Myval and Evolut THV series for the 26 mm
(2.13£0.52 cm? vs 2.22:0.44 cm? p=1.00) or 29 mm
(2.43+0.61 cm? vs 2.27+0.52 cm?; p=0.48) diameter valves
(Figure 4). The overall better haemodynamics of the SE
Evolut THV series in the LANDMARK trial is mainly
due to the more favourable EOA and gradients observed
in the patients with a small annulus who were exclusively
treated with a 26 mm THYV, instead of a 23 mm THWV.
These findings align with the SMART trial, which also
used a minimal (2.3%) number of 23 mm Evolut THVs’.
As a matter of fact, EOA and gradients in all prior studies
have been reported based on echocardiographic assessment.
Although echocardiographic assessments generally report
better haemodynamics for supra-annular SE valves (SEVs),
controversy remains about their durability compared to
BEVs, suggesting a need for invasive gradient analysis'®. Only
one case in the Myval THV series arm received a 30.5 mm
THYV (protocol deviation) with a resultant EOA of 3.30 cm?,
whereas in the Evolut 34 mm group (n=44), the average
EOA was 2.42+0.65 cm?, similar to the Myval 29 mm group
(2.43+0.61 cm?; p=0.95).

In patients with a small aortic annulus, the mean
EOAs were significantly larger in the Evolut THV series
arm than in the Myval and SAPIEN THYV series arms. In
a recent meta-analysis of 21 studies (n=8,647) comparing
SEVs and BEVs in small aortic annuli, SEVs had superior
haemodynamics, but higher rates of paravalvular leak, PPI
and in-hospital stroke!'. The significantly larger EOA of the
Evolut THV series in patients with a small aortic annulus
may represent a drawback in the LANDMARK trial: there
were seven instances of PVR (7/59, 11.9%) in the Evolut
THV series arm compared to two (2/117, 1.7%; p=0.007)
in the Myval THV series arm (Supplementary Figure 2). The
observed relatively high PVR rate with the Evolut THV
series in small annulus patients may be related to non-
uniform expansion of the SEV. Moscarelli et al reported
that non-uniform expansion is consistently observed after
implantation of a SEV, with eccentricity more frequent at
the annular level compared to the prosthesis frame outflow
level'2. It has also been demonstrated that underexpansion
and non-uniform expansion of the SEV could result in an
elliptical shape of the stent frame at the level of leaflet
coaptation, which is associated with an increased incidence
of PVR and putatively resulted in a pinwheeling effect that
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A Events n/N (%)

Myval THV series

SAPIEN THV series Risk difference,

(n=384) (n=192) 10.44 % (95% Cl)
Primary analysis H
Primary endpoint (non-inferiority analysis) 94/381 (25%) 46/191 (24%) —! 0.6% (NA, 8.0)
Secondary analysis
Primary endpoint (superiority analysis) 94/381 (25%) 46/191 (24%) —_—— 0.6% (-7.3,8.4)
Individual components of primary endpoint
All-cause mortality 9/381 (2%) 3/191 (2%) —-— 0.8% (-1.9, 3.5)
Al stroke 12/381 (3%) 6/191 (3%) —— 0.0% (-3.0, 3.0)
Bleeding (type 3 and type 4) 11/381 (3%) 1/191 (1%) —-— 2.4% (0.0, 4.7)
Acute kidney injury (stage 2, stage 3 and stage 4) 6/381 (2%) 0/191 (0%) - 1.6% (-0.1,3.2)
Moderate or severe prosthetic valve regurgitation 13/381 (3%) 3/191 (2%) —a— 1.8% (-1.1,4.8)
Conduction system disturbances resulting
in a new permanent pacemaker 57/381 (15%) 33/191 (17%) —_— -2.3% (9.2, 4.5)
Major vascular complications 6/381 (2%) 2/191 (1%) —- 0.6% (-1.8,2.8)
I T 1
-15 0 15
Favour; Myval THV series Favours SAPIEN TﬁV series
B Events n/N (%)

Myval THV series

Evolut THV series Risk difference,

(n=384) (n=192) 10.44 % (95% CI)
Primary analysis \
Primary endpoint (non-inferiority analysis) 94/381 (25%) 57/190 (30%) —_— ! —-5.3% (NA, 2.5)
Secondary analysis
Primary endpoint (superiority analysis) 94/381 (25%) 57/190 (30%) —_— -5.3% (-13.6, 2.9)
Individual components of primary endpoint
All-cause mortality 9/381 (2%) 6/190 (3%) —a— —0.8% (—4.1,2.5)
All stroke 12/381 (3%) 6/190 (3%) e -0.1% (-3.1,3.0)
Bleeding (type 3 and type 4) 11/381 (3%) 4/190 (2%) —-— 0.8% (-2.3,3.8)
Acute kidney injury (stage 2, stage 3 and stage 4) 6/381 (2%) 3/190 (2%) - 0.0% (-2.2,2.2)
Moderate or severe prosthetic valve regurgitation 13/381 (3%) 14/190 (7%) —a— —4.0% (-8.5, 0.6)
Conduction system disturbances resulting
in a new permanent pacemaker 57/381 (15%) 32/190 (17%) — -1.8% (-8.7,4.9)
Major vascular complications 6/381 (2%) 7/190 (4%) —a— —2.1% (-5.5,1.2)
M T ]
-15 0 15

Favour; Myval THV series Favours Evolut TH\'I series

Figure 3. Primary and secondary analyses of the primary endpoint and its components in the intention-to-treat population.
A) Myval THV series arm versus SAPIEN THV series arm; B) Myval THV series arm versus Evolut THV series arm.
CI: confidence interval; NA: not applicable; THV: transcatheter heart valve

could generate strain on the leaflet and affect a THV’s long-
term durability 3.

The overall comparison of moderate/severe PVR between
the Myval and Evolut (including Evolut R) THV series
showed a p-value of 0.06 (Myval THV series: 3.4% vs Evolut
THYV series: 7.4%; risk difference: —4.0%, 95% CI: -8.5 to
0.6). However, a sensitivity analysis for moderate-severe PVR
between the Myval and Evolut THV series, after excluding
the Evolut R, showed a p-value of 0.28 (Myval THV series:
3.4% vs Evolut THV series: 6.1%; risk difference: —2.68%,
95% CI: -7.98 to 2.63) (Supplementary Table 6).

The incidence of moderate-severe PVR in the LANDMARK
trial is similar to in the SCOPE I and SOLVE-TAVI trials,
showing that BEVs have lower rates than SEVs!'%!S, Balloon
post-dilation (BPD) is a commonly used technique for
minimising the degree of PVR following TAVI'S. However,
it is associated with serious complications such as annular

rupture, stroke, and damage to the prosthetic leaflets,
which may increase the risk of early THV deterioration'’.
A significantly lower proportion of patients required BPD
in the BE Myval and SAPIEN THYV series arms (10.0% and
10.1%) compared to the SE Evolut THV series arm (32.5%;
p<0.0001).

Notably, contemporary THV designs with better sealing
skirts have gradually reduced the frequency of more-than-
mild PVR'®", The lower rates of PVR with the Myval THV
series could be due to the internal and external skirt design
(reduces PVR) and the availability of intermediate sizes, which
eliminates the need for over- and undersizing and results in an
ideal fit to the native annulus.

A key innovation of the Myval THV series is its
availability of intermediate sizes with 1.5 mm differences,
compared to the conventional 3 mm step-up in nominal
sizes. Our study found that about half of the Myval
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Table 3. Primary outcomes of all three cohorts in the LANDMARK trial.

Myval THV | SAPIEN | Evolut THV difftl:rles:ce* p-value diff:rI::ce* p-value
Events series THV series valves Myval vs Myval vs Myval vs Myval vs
n=384 n=192 n=192 SAPIEN SAPIEN Evolut Evolut
Primary analysis
Primary endpoint (non-inferiority 94/381 46/191 57/190 0.6 -5.3
analysis) (247)  (241)  (30.0)  (NAt08.0) 0.0033 (NAto2.5)  <0:0001
Secondary analysis
Primary endpoint (superiority 94/381 46/191 57/190 0.6 0.96 -5.3 0.21
analysis) (24.7) (24.1) (30.0) (-7.3t08.4) ) (-13.6 t0 2.9) '
Individual components of the primary endpoint
All-cause mortality 9/381 3/191 6/190 0.8 0.76 -0.8 0.59
(2.4) (1.6) (3.2) (-1.9t0 3.5) ' (-4.1 10 2.5) '
All stroke 12/381 6/191 6/190 0.0 1.00 -0.1 1.00
(3.1) (3.1) (3.2) (-3.0t0 3.0) ' (-3.1103.0) '
Bleeding (type 3 and type 4) 11/381 1/191 4/190 2.4 0.07 0.8 0.78
(2.9) (0.5) (2.1) (0.0t0 4.7) ’ (-2.3t03.8) ’
Acute kidney injury (stage 2, 6/381 0/191 3/190 1.6 0.19 0.0 1.00
stage 3 and stage 4) (1.6) 0) (1.6) (-0.1t03.2) ' (-2.2t02.2) '
Moderate or severe prosthetic 13/381 3/191 14/190 1.8 0.32 -4.0 0.06
valve regurgitation (3.4) (1.6) (7.4) (-1.11t04.8) ' (-8.510 0.6) '
Conduction system disturbances
o 57/381 33/191 32/190 -2.3 -1.8
resulting in a new permanent (15.0) (17.3) (16.8) (£9.2 to0 4.5) 0.55 (8.7 t0 4.9) 0.64
pacemaker ’ ’ ’ ’ ’ ’ ’
Major vascular complications 6/381 2/191 7/190 0.6 0.72 -2.1 0.14
(1.6) (1.0) (3.7) (-1.8t0 2.8) ’ (-5.5101.2) '

Data are n/N (%) or risk difference (95% confidence interval). *All 95% confidence intervals and p-values are two-sided except those of the primary
composite endpoint analysis for non-inferiority (one-sided). THV: transcatheter heart valve

Table 4. Echocardiographic data for Myval versus SAPIEN THV series and Myval versus Evolut THV series.
Myval vs SAPIEN THV series

p-value

Baseline Discharge (baseline vs 30 days)

Parameter [ SAPIEN ] SAPIEN ] SAPIEN Myval SAPIEN
THY THV THY THV THV THY THV THY
series series series series series series series series

Effective orifice 074022  0.70£0.21 216+061 184051 202+055 1804052
area, cm? (n=368)  (=180) 00 =3y (n=izs) <0001 Toaagy  (notgg <0001 <0.0001 - <0.0001
AV mean pressure 39.9+140  39.2+14.2 83+40 10946 82435 10249

gradient mmHg (n1=368)  (n=188) O  (n=362)  (n=isn) <0000l oaeny  o7ay  <00001  <0.0001 - <0.0001
Aortic

regurgitation n=360 n=186 n=362 n=184 n=350 n=171

assessment

Noneftrace-mild 318 (88.3) 165(887) 100  351(97.0) 181(984) 040  341(974) 168(983) 076  <0.0001  0.0007
Moderate-severe 42 (11.7) 21(11.3) 1.00 11(3.0) 3(1.6) 0.40 9(2.6) 3(1.8) 0.76 <0.0001 0.0007

Myval vs Evolut THV series
p-value

Baseline Discharge (baseline vs 30 days)

Parameter Myval Evolut Myval Evolut Myval Evolut Myval Evolut
THY THV THY THV THY THY THV THY
series series series series series series series series

Effective orifice 0744022 074023 216+061  2.35:0.56 2006055 231055
area, o2 (n=368)  (=180) 09 Tu=3sy)  et7n) 00008 Tiaaey (noiey <0001 <0.0001 - <0.0001
AV mean pressure 39.9+140 382129 83440 59425 82435 56423

gradient, mmHg  (1=368)  (=184) O =362)  (=rzmy <0001 (Taeny  (umizm 0 <0001 <0.0001 <0001
Portic

regurgitation n=360 n=182 n=362 n=173 n=350 n=174

assessment

None/trace-mild 318 (88.3) 156 (85.7) 0.46 351(97.0) 161(93.1) 0.06 341(97.4)  163(93.7) 0.06 <0.0001 0.02
Moderate-severe 42 (11.7)  26(14.3) 0.46 113.0) 12 (6.9) 0.06 9 (2.6) 11(6.3) 0.06 <0.0001 0.02
Data are presented as n (%) or meanzstandard deviation. AV: aortic valve; THV: transcatheter heart valve
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Scatter plot of mean EOA versus mean annulus area with standard deviation
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Figure 4. Scatter plot of postprocedural EOA (cm?) as
assessed by echocardiography, and preprocedural aortic
annulus area (mm?) as assessed by computed tomography,
categorised according to the nominal size of the three
different valve series. *P-values are based on 2-sample t-test.
EOA: effective orifice area

patients were implanted with these intermediate sizes
based on preprocedural MSCT assessments, potentially
preventing oversizing or undersizing. The Myval THV
series shows a higher and narrower density curve of fitting
index compared to the SAPIEN THYV series (Supplementary
Figure 3). More patients implanted with a Myval THV
series had a fitting index (the ratio between the nominal
THYV diameter and MSCT-derived aortic annulus diameter)
around 1.0, indicating proper fit, which can be attributed to
the wider range of sizes. This better sizing and fitting may

Non-inferiority of Myval versus SAPIEN and Evolut

contribute to the superior EOA and lower transvalvular
gradient in the Myval THV series (Supplementary Table 7)
and may help reduce the occurrence of PVR and PPI?.
With appropriate fitting, PPI rates were similar between the
two valves (15.0% vs 14.1%), but there was a numerical
difference favouring the Myval THV series (15.2% vs
21.1%) when fitting was more appropriate, possibly due
to the use of intermediate sizes. A future pooled analysis of
the LANDMARK and Compare-TAVI trials may validate
these hypotheses.

OCCURRENCE OF PPl AMONG THE THREE VALVES

New PPI rates were comparable among the three arms (Myval
THYV series: 15.0%, SAPIEN THYV series: 17.3%, Evolut THV
series: 16.8%). Previous reports found that SEV implantation
is a predictor for new PPI after TAVI, next to age, baseline
right bundle branch block (RBBB), baseline LBBB and THV
implantation depth?.

A recent meta-analysis of 23 studies (n=18,610) reported
a crude incidence of 17% for PPI (range 8.8% to 32%),
consistent with our results. However, SEVs and baseline
RBBB were associated with a 2-fold greater risk of continued
pacemaker dependency 1 year after TAVI?2,

The cusp-overlap view technique for SEVs and a high
deployment technique for BEVs and SEVs have proven helpful
in reducing conduction abnormalities and new PPI*>***. The
Myval THV series shows less shortening (Myval Octacor:
19-20%, Myval THV series: 21-24%, SAPIEN THV series:
26-27%, Evolut THV series: 44%), facilitates precision
placement and deployment accuracy, and may reduce PVR
and PPI requirement?. Again, these remain hypotheses until
outcomes from the pooled analysis (>1,500 patients) from
LANDMARK and Compare-TAVI are available.

Technological improvements with new THV devices and
overcoming the learning curve could also help to reduce the
need for PPL It is crucial to analyse each baseline ECG for
future PPI risk and to assess the patient’s anatomy before

Table 5. Echocardiographic data in patients with a small aortic annulus (<430 mm?).

Baseline

30-day follow-up p-value (at 30 days)

Parameters Myval SAPIEN Evolut Myval SAPIEN Evolut Myval SAPIEN Evolut | Myval vs
THV series | THV series | THV series | THV series | THV series | THV series | THV series | THV series | THV series | SAPIEN

Effective

I 0.70+0.20 0.65+0.19 0.72+0.24 1.86£0.55  1.62+041 2.28+052 1.75+0.49  153+045 2.27+0.49
OfCEAED  =1lg)  (1=60) (=52  (1=113)  (1=60)  (=48)  (1=112)  (n=58) (=47 0006 <0.0001
AV mean
pressure 41.05+13.52 42531492 39.88+14.37 9.48+4.88 12.73+4.89 6.14+2.76  9.30+3.74  11.78+5.40 5.76+2.33 0.0005 <0.0001
gradient, (n=119) (n=60) (n=54) (n=116) (n=62) (n=49) (n=116) (n=59) (n=50) ’ :
mmHg
Aortic
regurgitation n=112 n=61 n=53 n=115 n=61 n=51 n=109 n=58 n=52 - -
grade

None or trace 39(35) 18 (30) 14 (26) 81 (70) 52 (85) 20 (39) 74 (68) 47 (81) 23 (44) 0.03 0.0003

Mild 58 (52) 28 (46) 31(58) 31(27) 8(13) 24 (47) 35(32) 10 (17) 23 (44)

Moderate 9(8) 14 (23) 8 (15) 1(1) 0(0) 5(10) 0(0) 0(0) 5(10)

Severe 2(2) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

Not evaluable 4(4) 1(2) 0(0) 2(2) 1(2) 2(4) 0(0) 1(2) 1(2)

Data are presented as mean=+standard deviation or n (%). AV: aortic valve; THV: transcatheter heart valve
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TAVI, as patients with a shorter membranous septum
may benefit from the Mlnimizing Depth According to the
membranous Septum (MIDAS) technique?®. However, it is
equally important to recognise that, in 23% of patients, the
membranous septum terminates above the annular plane,
leaving the operator no room to manoeuvre?’.

Limitations

Our study has a few limitations. First, multiple THV
iterations were used across all arms, limiting representation
of the latest devices, which were unavailable in Europe during
enrolment (e.g., SAPIEN Resilia). Second, the decision for
new PPI was left to the investigator’s discretion, potentially
introducing bias. Third, the study evaluated only early
30-day outcomes; long-term outcomes are essential for
robust device comparison. For the following 10 years,
clinical and echocardiographic evaluations will be carried
out together with ongoing data monitoring for long-term
analyses. While the current findings are encouraging, they
must be verified in long-term follow-up. The superiority in
haemodynamic performance of SEVs compared to BEVs in
small aortic annulus patients needs further investigation to
determine if these short-term benefits are sustained clinically,
haemodynamically, and in terms of durability.

Conclusions

In conclusion, this prespecified substudy of the LANDMARK
trial demonstrated that the Myval THV series was non-
inferior to the SAPIEN THYV series and the Evolut THV series
in terms of early safety and effectiveness at 30 days in elderly
patients with severe, symptomatic aortic stenosis.
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Supplementary data

Supplementary Table 1. Technical and device success of all three cohorts in the LANDMARK trial.

Myval THV | Sapien THV | Evolut THV Risk Tvlvalgf Risk P value
. yval pien . difference % W difference % Myval
Population series series series Myval vs VS, Myval vs Vs
n=379 n=189 n=188 Sapien Sapien Evolut Evolut
. 365/379 187/189 178/188 -2.6 1.6
-tN- *
Intention-to-treat (96.3) (98.9) (94.7) (-5.4.0.2) 0.13 (-2.5,5.7) 0.50
Technical success at
exit from procedure As treated 359/368 1907195 181/192 0.2 (-2.7, 3.0) 1.00 3.3(-0.8,7.3) 0.08
room (97.6) (97.4) (94.3)
355/363 185/187 176/185
Per protocol (97.8) (98.9) (95.1) -1.1(-3.7,1.4) 0.51 2.7(-1.2,6.5) 0.15
. . 345/379 175/189 163/188 -1.6 4.3
Intention-to-treat (91.0) (92.6) (86.7) (-6.7, 3.5) 0.64 (-1.7,10.4) 0.15
Device success rate 339/368 178/195 166/192
at 30-day follow-up As treated 92.1) (91.3) (86.5) 0.8 (-4.4,6.1) 0.85 5.6 (-0.3,11.6) 0.05
335/363 173/187 161/185
Per protocol (92.3) (92.5) (87.0) -0.2 (-5.1,4.7) 1.00 5.3(-0.7,11.2) 0.07

Intention-to-treat population: All patients randomised in the study. In this table, endpoints were assessed in the patients who underwent TAVI.
Per-protocol population: All patients who were randomised in the study, met all inclusion/exclusion criteria, were implanted with the assigned
device, and completed the required follow-up. As-treated population: All patients who have signed informed consent, been enrolled, randomised,
assigned a study device, and treated with one of the study devices (For example, if the patient is assigned to receive device A but instead receives
device B, that subject will be considered in device B cohort). Patients who entered index procedure but received a device other than the study
devices or is not treated by TAVI are not included in the as-treated analysis.

*Endpoints were assessed in the patients who underwent TAVI

THV=Transcatheter heart valve; TAVI= Transcatheter aortic valve implantation.



Supplementary Table 2. Reason for new PPI in Myval versus SAPIEN THYV series and

Myval versus Evolut THV series.

Myval Sapien Evolut P-value P-value
THV THV THV Myval vs | Myval vs
Reason for New PPI ) ] ) )
series series series Sapien Evolut
n=57 n=33 n=32
Incidence of PPI (%) 15.0 17.3 16.8 0.55 0.64
Complete heart block,
45 (79.0) 17 (51.5) 28 (87.5) 0.01 0.47
n (%)
Left bundle branch
4 (7.0) 7(21.2) 0 0.09 0.29
block (LBBB), n (%)
Second degree AV
5(8.8) 4(12.1) 2 (6.3) 0.72 1.00
Block, n (%)
Bradycardia, n (%) 2 (3.5) 3(9.1) 0 0.35 0.53
Infra-hisian
conduction 0 1(3.0) 0 0.37 -
disturbances, n (%)
Combination of first
degree AV block and 0 0 1(3.1) - 0.36
LBBB, n (%)
Atrial fibrillation with
significant pause, n 1(1.8) 0 0 1.00 1.00
(%)
Alternating left and
right bundle branch 0 1(3.0) 0 0.37 -
block, n (%)
5-second pause, n (%) 0 0 1(3.1) - 0.36

AV: Atrioventricular; PPI: Permanent pacemaker implantation; THV: Transcatheter heart

valve




Supplementary Table 3. Results from the six-minute walk test of all three cohorts.

Baseline 30 Day Follow-up P-value (Baseline vs. 30-
day)
Six- _ P- P- ) P- P-
) Myval | Sapien | Evolut Myval | Sapien | Evolut
minute value | value value | value
THV THV THV THV THV THV ]
Walk ] ) ) Myval | Myval ] ) ) Myval | Myval | Myval | Sapien | Evolut
Series | Series | Series Series | Series | Series
Test VS VS VS VS
n=351 | n=176 | n=174 ) n=323 | n=162 | n=162 _
(meters) Sapien | Evolut Sapien | Evolut
270.9 + | 281.8 + | 280.6 £ | 0.28 0.35 313.0 £ | 318.7 £ | 320.7 = | 0.59 0.48
109.5 106.8 |112.1 115.7 108.1 113.9 <0.0001 | <0.0001 | <0.0001

Data is presented as mean£SD. THV: Transcatheter heart valve.




Supplementary Table 4. SF-12 scores of all three cohorts.

) P-value (Baseline vs. 30-
Baseline 30 Day Follow-up
day)
SF-12 _ P- P- _
Myval | Sapien | Evolut Myval | Sapien | Evolut | P-value | P-value
value | value
THV THV THV THV THV THV Myval | Myval )
] ) _ Myval | Myval _ ) _ Myval | Sapien | Evolut
Series | Series | Series Series | Series | Series | Vs VS
VS VS
n=360 |n=181 | n=179 ) n=344 | n=175 | n=175 | Sapien | Evolut
Sapien | Evolut
PCS-12 |33.0 +[339 *+|323 +|0.35 0.54 40.7 +|429 +|40.7 +|0.07 0.98 <0.0001 | <0.0001 | <0.0001
11.3 11.0 12.0 12.9 12.4 13.1
MCS-12 | 422 +|442 +|423 £|0.15 0.94 475 +(49.7 +|479 +£0.08 0.76 <0.0001 | <0.0001 | <0.0001
15.0 14.8 15.9 14.7 13.2 15.1
Data is presented as mean£SD. MCS: Mental component score; PCS: Physical component score




Supplementary Table 5. Thirty-day clinical outcomes in patients with a small aortic annulus (ITT population).

Risk difference Risk difference
p-value p-value
Myval THV (%), (%),
Sapien THV Evolut THV (Myval vs (Myval vs
Events, n (%) Series (95% CI) (95% CI)
Series (n=63) | Series (n=55) Sapien THV Evolut THV
(n=123) Myval vs Sapien Myyval vs Evolut
Series) Series)
THYV Series THYV Series
All-cause mortality 2 (2%) 1 (2%) 1 (2%) 0(-3.8,3.89) 1.00 -0.2 (-4.6,4.2) 1.00
All stroke 3 (2%) 3 (5%) 3 (6%) -2.4(-9.5,4.8) 0.41 -3.1(-10.9,4.9) 0.37
Bleeding (type-3 and type-
4 2 (2%) 0(0) 2 (4%) 1.6 (-1.8,5:1) 0.55 -2.0 (-8.8,4.7) 0.59
Acute kidney injury (stage-
1 (1%) 0(0) 1 (2%) 0.8 (-1.6,3.2) 1.00 -1.0 (-5.9,3.9) 0.52
2, stage-3 and stage-4)
Moderate or severe
prosthetic valve 3 (2%) 0(0) 6 (11%) 24 (-1.5,6.4) 0.55 -8.5(-18.5,1.5) 0.03
regurgitation
Conduction system
disturbances resulting in a 15 (12%) 8 (13%) 8 (15%) -0.5 (-11.1,10.1) 1.00 -2.3 (-14.6,9.9) 0.85
new permanent pacemaker
Major vascular
o 1 (1%) 2 (3%) 4 (7%) -2.4(-8.2,3.5) 0.27 -6.5 (-14.8,1.9) 0.03
complications
Primary composite
24 (20%) 13 (21%) 18 (33%) -1.1 (-14.5,12.2) 1.00 -13.2 (-28.8,2.3) 0.08

endpoint




In the Myval THV series arm, two patients who withdrew consent before the procedure without any known events at that time were excluded from the
endpoint analysis. In the SAPIEN THYV series arm, one patient was excluded after randomisation by the investigator due to rapid progression of his
Alzheimer’s disease. In the Evolut THV series arm, one patient who withdrew consent before the procedure without any known events at that time was

excluded from the endpoint analysis.
ITT: Intention-to-treat; THV: Transcatheter heart valve.



Supplementary Table 6. Sensitivity analysis of the moderate-severe PVR rates within

Evolut THV series.

ITT As-Treated Moderate- Percentage Overall
population population Severe PVR aTT Percentage
(n=190) (n=192) (n=14) population)
10%

Evolut R 70 71 7 (7170) o
Evolut PRO 100 106 6 6.1% (14/190)
Evolut PRO+ 10 10 1 (7/115)
Evolut FX 5 5 0
Cross-overs /
Device not 5 - -
implanted

The overall comparison of moderate/severe PVR between Myval THV series and Evolut
(including Evolut R) series showed a P-value =0.06 (Myval: 3.4% vs. Evolut: 7.4%; risk
difference: -4.0; 95%CI: -8.5 t0 0.6).
The sensitivity analysis for moderate/severe PVR between Myval THV series and Evolut (after
excluding Evolut R) series showed a P-value of 0.28 (Myval: 3.4% vs. Evolut: 6.1%; risk
difference: -2.68; 95%Cl: -7.98 to 2.63).
ITT: Intention-to-treat; PVR: Prosthetic valve regurgitation.



Supplementary Table 7. Comparison of EOA and mean pressure gradient between Myval

and SAPIEN THYV series based on fitting index.

Fitting Index <X and >Y
(Inappropriate fitting index)

Fitting Index between X and Y
(Appropriate fitting index)

Grou Myval THV Sapien THV Myval THV Sapien THV
P series series series series

No. of Patients, n 105 90 274 99

EOA, cm? (Mean 2.05 (0.55) 1.73 (0.51) 1.99 (0.63) 1.86 (0.54)

(SD))

p-value <0.0001 0.062

Mean aortic

gradient, mmHg | 8.05(3.74) 10.38 (4.67) 8.07 (3.55) 9.99 (5.24)

(Mean (SD))

p-value 0.0001 <0.0001

EOA: Effective orifice area
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Supplementary Figure 1. NYHA Classification over time in the three arms.
A. NYHA classification over time in Myval THV series.
B. NYHA classification over time in Sapien THV series.

C. NYHA classification over time in Evolut THV series.

NYHA: New York Heart Association, THV: transcatheter heart valve



Pre-procedural Annulus Area (CT) and Post-Procedural EOA (echocardiography) with indication of cases of
permanent pacemaker implantation (PPI) in patients with small annulus (<430mm?)

® Myval without PPI A Myval with PPI
@® Evolut without PPI A Evolut with PPI @ Sapien without PPI A Sapien with PPI

PPI rate: Myval 12.0% vs. Evolut 13.5% (p=0.95) PPI rate: Myval 12.0% vs. Sapien 14.3% (p=0.83)
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Pre-procedural Annulus Area (CT) and Post-Procedural EOA (echocardiography) with indication of cases of
Prosthetic Valve Regurgitation (PVR, >moderate) in patients with small annulus (<430mm?)

©® Myval without PVR A Myval with PVR
@® Evolut without PVR A EvolutwithPVR @ Sapien without PVR A Sapien with PVR
PVR Rate: Myval 1.7% vs. Evolut 11.9% PVR Rate: Myval 1.7% vs. Sapien 0%
(P=0.0071) (P=0.54)
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Supplementary Figure 2. Preprocedural annulus area as assessed by computed tomography (CT) and
postprocedural effective orifice area (EOA) as assessed by echocardiography in patients with a small
annulus (<430 mm2).



Density Curve of Fitting Index for Myval vs Sapien
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Fitting Index (THV Sizes divided Aortic Annulus Perimeter derived diameter)

Fitting index <X and >Y Fitting index between X and Y
Group Myval THV Sapien THV Myval THV Sapien THV

series series series series
No. of patients 105 90 274 99

P=0.38 P=0.97

PP 16 19 41 14

(15.2) (21.1) (15.0) (14.1)
Supplementary Figure 3. Fitting index and PPI in the Myval versus SAPIEN THYV series

arms.

PPI: Permanent pacemaker implantation



