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Structural Heart Disease

Short-Term Outcome and Hemodynamic Performance
of Next-Generation Self-Expanding Versus Balloon-
Expandable Transcatheter Aortic Valves in Patients

With Small Aortic Annulus

A Multicenter Propensity-Matched Comparison
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Christian Hengstenberg, MD; Michael Hilker, MD; Thorsten Wahlers, MD;
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Background—Surgical aortic valve replacement in patients with small annular dimensions is challenging because they are
at increased risk for prosthesis—patient mismatch and impaired outcomes. Transcatheter aortic valve replacement might
be a good alternative; however, comparative data on different transcatheter heart valves are missing.

Methods and Results—This multicenter, propensity score—matched study compared hemodynamics and early clinical
outcomes in 246 patients with an aortic annulus area <400 mm? undergoing transcatheter aortic valve replacement
with either a self-expanding transcatheter heart valve (Boston Scientific ACURATE neo, n=129) or a balloon-expandable
transcatheter heart valve (Edwards SAPIEN 3, n=117). The 1:1 propensity score matching resulted in 92 matched
pairs. For ACURATE neo versus SAPIEN 3-treated patients, 30-day mortality (0.0% versus 1.0%), 1-year mortality
(8.3% versus 13.3%), incidence of stroke (3.3% versus 2.2%), life-threatening bleeding (1.1% versus 1.1%), and major
vascular complications (2.2% versus 6.5%), as well as pacemaker implantation rate (12.0% versus 15.2%), were similar.
Paravalvular regurgitation 2moderate was rare in both groups (4.5% versus 3.6%). The ACURATE neo presented lower
mean transvalvular gradients (9.3 versus 14.5 mmHg; P<0.001), larger indexed effective orifice areas (0.96 versus 0.80
cm*m?; P=0.003), and lower rates of severe prosthesis—patient mismatch (3% versus 22%; P=0.004). Hemodynamics
were sustained at 1-year follow-up.

Conclusions—Albeit a similar safety profile with low clinical event rates, transcatheter aortic valve replacement with the
ACURATE neo valveresultedinlower transvalvular gradients and consequently less prosthesis—patient mismatch compared
with the SAPIEN 3 in patients with small annulus. These results emphasize the need of careful prosthesis selection in each
individual patient. (Circ Cardiovasc Interv.2017;10:e005013. DOI: 10.1161/CIRCINTERVENTIONS.117.005013.)
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Surgical aortic valve replacement (sAVR) in patients with
small aortic annulus has been associated with a high inci-
dence of prosthesis—patient mismatch (PPM),! a condition
defined by a relatively too small effective orifice area (EOA)
which negatively impacts short- and long-term outcomes, as
well as durability of bioprostheses.>™ Aortic root enlargement
strategies or implantation of stentless bioprostheses have been

proposed to reduce the risk of PPM after SAVR in this patient
group.>® Treatment with transcatheter aortic valve replace-
ment (TAVR) might be another treatment option because
TAVR results in superior hemodynamics with a significantly
lower incidence of PPM.”® The impact of PPM on outcome
after TAVR is of current debate. Although PPM was not asso-
ciated with worse outcome after TAVR as opposed to sAVR

Received January 16, 2017; accepted August 22, 2017.

From the Departments of Cardiology (V.M., M.A., S.B., V.R., T.K.R.) and Cardiothoracic Surgery (T.W., N.M.), Heart Center, University of Cologne,
Germany; Departments of Cardiology (W.K.K.) and Cardiac Surgery (T.W.), Kerckhoff Clinic, Bad Nauheim, Germany; Department of Internal Medicine,
St. Johannes-Hospital, Dortmund, Germany (H.M.); Departments of General and Interventional Cardiology (U.S.) and Cardiovascular Surgery (L.C.),
University Heart Center, University Hospital Hamburg-Eppendorf (UKE), Germany; Klinik fiir Herz-und Kreislauferkrankungen, Deutsches Herzzentrum
Miinchen, Technische Universitit Miinchen, Germany (C.H.); DZHK (German Centre for Cardiovascular Research), partner site Munich Heart Alliance,
Germany (C.H.); and Department of Cardiothoracic Surgery, University Medical Center, Regensburg, Germany (M.H.).

The Data Supplement is available at http://circinterventions.ahajournals.org/lookup/suppl/doi:10.1161/CIRCINTERVENTIONS.117.005013/-/DC1.

Correspondence to Tanja K. Rudolph, MD, Department of Cardiology, Heart Center, University of Cologne, Kerpener St. 62, 50937 Cologne, Germany.
E-mail tanja.rudolph @uk-koeln.de

© 2017 American Heart Association, Inc.

Circ Cardiovasc Interv is available at http://circinterventions.ahajournals.org DOI: 10.1161/CIRCINTERVENTIONS.117.005013

1

Not for distribution. Personal Use Only.


http://circinterventions.ahajournals.org/
http://circinterventions.ahajournals.org/lookup/suppl/doi
mailto:tanja.rudolph@uk-koeln.de

2 Mauri et al

WHAT IS KNOWN

® Patients with small annular dimensions are at high
risk for prosthesis—patient mismatch resulting in im-
paired long-term outcome and decreased durability
of bioprostheses.

WHAT THE STUDY ADDS

® Transcatheter aortic valve replacement with balloon-
expandable and self-expanding devices in patients
with small annulus has a low clinical event rate.

¢ Transcatheter aortic valve replacement with the self-
expanding ACURATE neo valve resulted in superior
hemodynamics regarding transvalvular gradients,
indexed effective orifice area, and frequency of pros-
thesis—patient mismatch compared with transcath-
eter aortic valve replacement with the balloon-ex-
pandable SAPIEN 3 in patients with small annulus.

® These results emphasize the need of careful prosthe-
sis selection in each individual patient.

in the PARTNER A trial (Placement of Aortic Transcatheter
Valves A trial), PPM was a clear predictor of 1-year mortal-
ity in the subgroup of patients without relevant paravalvular
regurgitation (PVR).” Moreover, severe PPM was associated
with increased 1-year mortality in the CoreValve Pivotal trial.?

Several transcatheter heart valve (THV) systems are
currently commercially available, both balloon-expand-
able with intra-annular and self-expanding (SE) THV with
supra-annular location of leaflets which might affect hemo-
dynamic performance and EOA and thus the incidence of
PPM. However, there are no comparative data available on
this specific topic.

The ACURATE neo aortic bioprosthesis (Symetis SA;a Boston
Scientific company, Ecublens, Switzerland) is a next-generation
SE THV with an X-shaped stent design featuring porcine pericardial
leaflets located in a supra-annular position. The delivery system
is inserted via an 18F sheath, and the THV can be implanted
without rapid ventricular pacing.’ Prior balloon valvuloplasty
is recommended.

The widely used balloon-expandable SAPIEN 3 valve
(Edwards Lifesciences, Irvine, CA) has bovine pericardial
leaflets in an annular position and a low delivery profile (14F
expandable sheath). The device is implanted with or without
prior valvuloplasty with mandatory rapid ventricular pacing
during implantation.'®

The present study sought to compare hemodynamics and
early to 1-year clinical outcomes after TAVR with a small
sized SE THV or current generation 23-mm balloon-expand-
able THV in patients with small aortic annuli.

Methods

A total of 246 patients undergoing transfemoral TAVR between
February 2014 and August 2016 at 5 high-volume centers in Germany
with established multidisciplinary TAVR programs were included
into the analysis. Inclusion criteria were small annular dimension
defined as an annulus area <400 mm? and transfemoral TAVR with either
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a Boston Scientific ACURATE neo THV size S (Symetis SA; a
Boston Scientific company, Ecublens, Switzerland) or an Edwards
SAPIEN 3 THYV size 23 mm (Edwards Lifesciences, Irvine,CA). One
hundred and twenty-nine patients received an ACURATE neo THV
while 117 patients received a SAPIEN 3 THV (Figure I in the Data
Supplement). All patients provided written informed consent.
Eligibility of the individual candidate for TAVR had been decided
within the local institutional heart team. All patients underwent a
preinterventional screening process, including echocardiography to
confirm diagnosis of severe aortic stenosis and contrast-enhanced
multislice computed tomography for evaluation of the device
landing zone and vascular access site. Because of the absence of
established guidelines, prosthesis selection was at the discretion of
the operating physicians at each center. Implantation technique for
both valves has been described previously.”!® Standard balloon
filling was used for SAPIEN 3 implantation. Procedural outcomes
were reported according to the Valve Academic Research
Consortium (VARC)-2 consensus.!" Accordingly, early safety was
defined as composite end point of all-cause mortality, all stroke,
life-threatening bleeding, stage 2 or 3 acute kidney injury, coronary
artery  obstruction requiring intervention, major vascular
complication, and valve-related dysfunction requiring repeat
procedure. Residual PVR, mean transvalvular gradient, and indexed
EOA (iEOA) were evaluated by transthoracic echocardiography
pre-discharge. PVR severity was evaluated using a multiparametric
approach and classified as follows: none/trace, mild, moderate, and
severe.!! Left ventricular outflow tract area was calculated from its
diameter at baseline, and EOA was assessed with the continuity
equation. EOA was indexed to body surface area as calculated with
the DuBois formula. PPM was defined as an iEOA <0.85 cm*m?
and classified moderate (0.65 cm?’m? < iEOA < 0.85 cm? /m?) or
severe (iIEOA <0.65 cm?m?) in accordance to the VARC-2
recommendations.'!

Statistical Analysis

Continuous variables are presented as mean+SD while cat-
egorical variables are reported as frequencies and percentages.
Kolmogorov—Smirnov test was used to test for normal distribution.
Student 7 test, Mann—Whitney U test, or the Wilcoxon signed-rank
test was used accordingly. The exact Fisher test or the McNemar
test was used for distribution analysis of categorical variables.
Because of the nonrandomized nature of the study and the differ-
ent participating centers, we applied a propensity score (PS)-based
matching method to control for confounding baseline variables. PS
was modeled with a multivariate logistic regression model based
on the following baseline characteristics: sex, age, left ventricular
ejection fraction, annulus diameter, body surface area, and logis-
tic EuroSCORE. A rigorous 1:1 nearest neighbor matching algo-
rithm without replacement was used with a 0.2 caliper setting.
Standardized mean differences (d values) were calculated, and
absolute standardized mean differences <0.2 were considered as
indicator of adequate balance and thus sufficient bias reduction.
Paired statistical tests were used to compare the matched popula-
tions. Two-sided P<0.05 was considered statistically significant.
PS matching and all statistical analyses were performed with IBM
SPSS Statistics, version 22, including the PS-matching extension
bundle based on the R Matchlt package.

Results
Patient Populations and PS Matching

A total of 246 patients with symptomatic severe aortic ste-
nosis and small annular dimension underwent transfemoral
TAVR at 5 centers in Germany. An ACURATE neo device
size S was implanted in 129 patients, whereas 117 patients
received a SAPIEN 3 size 23 mm prosthesis (Figure I in the
Data Supplement). Baseline characteristics of ACURATE neo
and SAPIEN 3 patients were similar regarding age, sex, body
surface area, and aortic root calcification. Before matching,
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versus 366.4 mm?; P=0.004). Baseline characteristics of all
patients are presented in Table 1.

ACURATE neo patients were matched to SAPIEN
3 patients by the means of PS matching to control for con-
founders. PS matching resulted in 92 matched pairs. Baseline
characteristics of the matched patient population are shown in
Table 1. After matching, absolute standardized mean differ-
ences (d values) of all matched covariates were <0.2, indicating
adequate balance of baseline characteristics and thus sufficient
bias reduction (Figure II in the Data Supplement). Especially,
annular dimensions were well balanced after PS matching.

Procedural Characteristics

Procedural characteristics are listed in Table 2. The rates of
balloon pre- and post-dilation were significantly higher in the
ACURATE neo group (pre-dilation: 94.6% versus 31.5%; odds
ratio, 37.8; confidence interval, 13.9-103.1; P<0.001; post-
dilation: 44.6% versus 6.5%:; odds ratio, 11.5; confidence inter-
val, 4.6-29.0; P<0.001). Pre-dilation rate in SAPIEN 3 patients
decreased over time (70.0%, 19.4%, and 6.5% in the first, sec-
ond, and last third of patients, respectively; P<0.001). Valve
implantation was performed under rapid ventricular pacing in
100% of SAPIEN 3 patients but only in 34.8% of patients in the
ACURATE neo group (P<0.001). The average number of rapid
ventricular pacing episodes in ACURATE neo and SAPIEN
3 patients was 1.7+0.8 and 1.3%0.6, respectively (P=0.001).
Mean area oversizing (15.6+£8.2% versus 15.1+9.9%; P=0.705)
and mean perimeter oversizing (4.9+3.5% versus 5.3+4.6%;
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P=0.633) were similar in both groups. According to the manu-
facturers’ sizing recommendations, prosthesis size was within
sizing range in 86% and 77%, undersized in 6% and 0%, and
oversized in 8% and 23% of ACURATE neo and SAPIEN 3
patients, respectively (P<0.001).

Clinical Outcome
Periprocedural VARC-2 events of the 2 THV systems were
comparable (Table 2). There was 1 death within 30 days in the
ACURATE neo group and 2 deaths in the SAPIEN 3 group
(P=1.000). Stroke occurred in 3 and 2 patients, respectively. The
rate of vascular complications was 12.0% (major: 2.2%) in the
ACURATE reo group and 20.7% (major: 6.5%) in the SAPIEN
3 group (P=0.152). Also, bleeding was similar in both groups
(14.1% versus 12.0%; P=0.832). Life-threatening bleeding was
identical in both groups (1.1% versus 1.1%; P=1.000). Accord-
ingly, the VARC-2 early safety composite end point was similar
in both groups (ACURATE neo: 93.5%; SAPIEN 3: 90.2%;
P=0.607). One patient treated with an ACURATE neo valve
required conversion to open surgery because of ventricular
perforation. The permanent pacemaker implantation (PI) rate
post-TAVR was similar in both groups, with 12.0% in the ACU-
RATE neo group and 15.2% in the SAPIEN 3 group (P=0.678).
Median follow-up time was 367 days (interquartile range,
334-438 days; total follow-up time, 206.8 patient years). One-
year mortality was numerically lower in the ACURATE neo
group; however, this difference was statistically not significant
(8.3% versus 13.3%; log-rank P=0.233; Figure III in the Data

Table 1. Baseline Patient Parameter Before and After Propensity Score Matching
Unmatched (n=246) Matched (n=184)
ACURATE neo SAPIEN 3 ACURATE neo SAPIEN 3
n=129 n=117 d PValue n=92 n=92 d PValue
Age, y 81.8+5.0 82.8+6.3 0.176 0.057 82.8+6.5 81.9+5.3 0.157 0.151
Female sex 120 (93.0) 106 (90.6) 0.089 0.496 85 (92.4) 85 (92.4) 0.000 1.000
Weight, kg 70.4+13.9 66.9+14.0 0.247 0.024 69.5+14.3 67.8+14.5 0.116 0.351
Height, cm 160+6 161+7 0.168 0.228 1606 161+7 0.223 0.184
BSA, m? 1.73+0.2 1.70+0.2 0.155 0.079 1.72+0.2 1.71+£0.2 0.029 0.593
BMI, kg/m? 27.5+5.6 25.7+4.6 0.365 0.006 27.3+5.5 26.0+4.7 0.242 0.174
Logistic EuroSCORE | (%) 15.8+9.1 18.711.9 0.268 0.056 16.2+8.8 16.6+8.8 0.050 0.570
Mean gradient, mmHg 46+16 4717 0.090 0.656 46+16 47+16 0.057 0.734
AVA, cm? 0.69+0.20 0.64+0.18 0.265 0.059 0.68+0.19 0.65+0.17 0.179 0.283
LVEF (%) 58+9 59+11 0.099 0.105 59+8 59+10 0.018 0.554
Annulus perimeter, mm 68.6+2.3 69.0+3.0 0.115 0.058 68.9+2.2 68.7+2.9 0.089 0.797
Annulus area, mm? 359+25 366+29 0.291 0.004 361+24 364+29 0.098 0.207
Aortic root calcification 0.138 0.641 0.059 0.599
Mild 40 (31.0) 28 (23.9) 27 (29.3) 23(25)
Moderate 63 (48.8) 61 (52.1) 46 (50.0) 48 (52.2)
Severe 23 (17.8) 26 (22.2) 16 (17.4) 20 (21.7)
Very severe 3(2.3) 2(1.7) 3(3.3) 1(1.9)
Propensity score 0.45 +0.09 0.50 £0.12 0.437 0.001 0.47+0.09 0.48+0.10 0.090 0.523

Values are mean=SD or n (%). AVA indicates aortic valve area; BMI, body mass index; BSA, body surface area; and LVEF, left ventricular ejection fraction.
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Table 2. Procedural Characteristics and Clinical Outcome

ACURATE neo | SAPIEN3 | PValue

n=92 n=92
Procedural characteristics
Pre-dilation 87(946) | 29(31.5) | <0.001
Post-dilation 41 (44.6) 6(6.5) | <0.001

Rapid ventricular pacing

during deployment 32 (34.8)

92 (100.0) | <0.001

No. of rapid ventricular pacing 17208 13206 0.001

episodes
Sizing* <0.001
Undersized 5(5.9) 0(0)
Within sizing range 73(85.9) 71(77.2)
Oversized 7(8.2) 21 (22.8)
Oversizing (area %) 15.6+8.2 15.1£9.9 0.705
Oversizing (perimeter %) 49+3.5 5.3+4.6 0.633
Clinical outcome
30-d mortality 1(1.1) 2(2.2) 1.000
1-y mortality 6(8.3) 10 (13.3) 0.233
All stroke 3(3.3) 2(2.2) 1.000
Vascular complications 11 (12.0) 19 (20.7) 0.152
Major 2(22) 6 (6.5)
Minor 9(9.8) 13 (14.1)
Bleeding 13(14.1) | 11(12.0) | 0.832
Life-threatening 1(1.1) 1(1.1)
Major 3(3.3) 1(1.1)
Minor 9(9.9) 9(9.8)
Permanent pacemaker 11(120) | 14(152) | 0678
implantation
Conversion to open surgery 1(1.1) 0(0.0) 1.000
Cardiac tamponade 1(1.1) 1(1.1) 1.000
Unplanned use of 1(1.0) 1(1.0) 1.000

cardiopulmonary bypass
Ventricular perforation 1(1.1) 0(0.0) 1.000
86 (93.5) 83(90.2) 0.607

Early safety

Values are mean=SD or n (%).
*Sizing category was based on perimeter for ACURATE neo and area for
SAPIEN 3.

Supplement). New York Heart Association functional class at
1-year did not differ significantly between groups (P=0.303;
Figure 1). There was no reintervention in either group.

Hemodynamics and PPM

Transthoracic echocardiography before discharge revealed a
comparable amount of PVR in both groups (P=0.208; Fig-
ure 2). Moderate PVR was similar (ACURATE neo: 4.5%
versus SAPIEN 3: 3.6%), whereas there were numerically
more patients with no/trace PVR in the SAPIEN 3 group
(40.9% versus 52.4%). There was no patient with severe
PVR in either group. At 1-year follow-up, moderate PVR was
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P=0.303

100% -
80% -
60% -
40% -
20% -
0% -

ACURATE neo SAPIEN 3

ENYHA | mNYHA Il mNYHA I

Figure 1. New York Heart Association (NYHA) class at 1-year
follow-up.

3.9% in the ACURATE neo group and 3.6% in the SAPIEN 3
group (Figure 2B). Mean transvalvular gradients were 9.3+3.9
mmHg in the ACURATE neo group and 14.5+5.5 mmHg in
the SAPIEN 3 group, and thus, significantly lower in ACU-
RATE neo patients (P<0.001; Figure 3). Also, iIEOA was sig-
nificantly larger in ACURATE neo patients (0.96+0.3 versus
SAPIEN 3: 0.80+0.2 cm?m? P=0.003). Consequently, PPM
occurred significantly more often in the SAPIEN 3 group
(ACURATE: 41% versus SAPIEN 3: 67%; P=0.002) and was
classified as severe PPM in 3% of ACURATE patients and
22% of SAPIEN 3 patients (P=0.004). The observations were
sustained at 1-year follow-up with mean transvalvular gradi-
ents of 6.6+2.7 versus 17.5+6.5 mm Hg (P<0.008) and iEOA
of 1.0120.3 versus 0.74+0.2 cm?*/m? (P=0.031) in ACURATE
neo and SAPIEN 3 patients, respectively.

Discussion
The present study comprises a multicenter PS-matched com-
parison of hemodynamic performance and clinical outcome up
to 1 year of the SE supra-annular Boston Scientific ACURATE
neo valve and the balloon-expandable intra-annular Edwards
SAPIEN 3 valve in patients with small aortic annulus. The
main findings of the study are (1) low all-cause mortality and
early safety event rates showed feasibility and safety of both
valve systems with no significant differences; (2) the inci-
dence of new onset conduction disturbances requiring perma-
nent PI was comparable in both groups; (3) the ACURATE
neo valve presented significantly lower transvalvular mean
gradients and larger iEOA at discharge and 1-year follow-up

and consequently, lower rates of PPM.
As expected, pre- and post-dilation rates were sig-
nificantly higher in the ACURATE neo group. Because
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A B
P=0.208 P=0.527
100% - 100% -
90% - 90% -
80% 80% -
70% - 70% -
60% - 60% -
50% - 50% - Figure 2. Paravalvular regurgitation (PVR).
The incidence of moderate PVR was
40% - 40% - comparable with both valves at discharge
(A) and at 1-year follow-up (B).
30% - 30% -
20% - 20% -
10% - 10% -
0% 0%
ACURATE neo SAPIEN 3 ACURATE neo SAPIEN 3
® None/Trace ® Mild = Moderate
Discharge 1 year

of the SE nature with less radial force of the stent frame,
the ACURATE neo implantation is performed without
pre-dilation only in selected cases. Conversely, currently
pre-dilation is rarely used for SAPIEN 3 implantation and
decreased over time in our cohort. However, the differ-
ent dilation strategies did not impact the overall safety.
Clinical event rates were low in both groups with regard
to death, stroke, life-threatening bleeding, and major vas-
cular complications, consistent with contemporary TAVR
outcome data.'> Although post-dilation has been associ-
ated with higher rates of cerebrovascular events in some
studies,” incidence of stroke was similar in both groups.
Moreover, the incidence of stroke in the ACURATE neo
group did not differ from the much larger SAVI-TF regis-
try (Boston Scientific ACURATE neo™ Valve Implantation
SAVI TF Registry) (149%).

The PI rate was 12.0% in the ACURATE neo group and
thus remarkably low for a SE THV system. In comparison,
PI rates from 22% to 38% have been reported for the first-
generation SE CoreValve THV (Medtronic Inc).”>!'¢ Also
for its successor, the Evolut R THV, PI rates up to 26.7%
have been reported in the recent SURTAVI trial (Surgical or
Transcatheter Aortic-Valve Replacement in Intermediate-Risk
Patients).!”"" The PI rate of 15.2% after SAPIEN 3 implanta-
tion is in line with numerous recent reports.?**! The respective
design of the stent frames may contribute to the observed dif-
ferences in PI rate: while the new sealing skirt of the SAPIEN
3 creates higher local pressure on the atrioventricular conduc-
tion system in the left ventricular outflow tract, the ACURATE
neo applies only moderate pressure on the conduction system
because of the X-shaped stent design and compared with the
SAPIEN 3 only intermediate radial force. Although the impact

A B
30, P<0.001 P=0.008 140 , P=0.003 P=0.031 100% - P=0.004
120 - 90% 1
% ’ 80% -
=) _. 1,00 - % -|
:|E: 20 T 70%
E T 4
= t 080 - 60%
c =
215 ‘&' 50% -
8 O 060 -
5 T 40%
= 4
E 10 i 040 - 30% -
20% -
5 - 0,20 -
10% -
0 T 0,00 T 0%
Discharge 1 year Discharge 1 year ACURATEneo  SAPIEN 3
ACURATE neo ™ SAPIEN 3 ®None ®Moderate ®Severe
Mean valve gradient Indexed effective orifice area Prosthesis-patient mismatch

Figure 3. Echocardiographic outcome of ACURATE neo and SAPIEN 3 at discharge and 1-year follow-up. ACURATE neo implanted
patients presented with significantly lower transvalvular gradients (A); larger indexed effective orifice areas (IEOA; B); and lower rates of

moderate and severe prosthesis—patient mismatch (C).
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of PI after TAVR on long-term outcome is of current debate,
deleterious effects of long-term right ventricular pacing are
well studied, and it is debatable whether PI rates >10% are
acceptable in lower risk populations.?**

Both prostheses provided efficient protection against
PVR. Clinically relevant PVR >moderate, a major predictor
of adverse outcome in numerous studies,” was low in both
groups. However, SAPIEN 3 implantation resulted numeri-
cally more often in no or only trace PVR compared with
ACURATE neo implantation, and even mild PVR has been
associated with increased mortality in some studies of first-
generation THV.?® Of interest, hemodynamic parameters of
the 2 valve systems differed substantially with significantly
lower transvalvular gradients and larger iEOA at discharge and
at 1-year follow-up and consequently lower rates of PPM in
ACURATE neo patients. The observed mean aortic valve gra-
dients in SAPIEN 3 patients were higher than those reported
for earlier generations of balloon-expandable valves, which is
in line with recent reports.*’¥ In a recent study, Theron et
al® found a 15.2-fold increase of PPM risk of the SAPIEN 3
valve compared with its predecessor, the SAPIEN XT in small
23 mm prostheses. It may be speculated that the additional
material of the sealing skirt in the left ventricular outflow
tract is responsible for the increase in transvalvular gradient.
However, the supra-annular location of the ACURATE neo
valve leaflets seems to be beneficial to achieve lower gradi-
ents and higher iEOA. After SAVR, elevated transvalvular
gradients have been identified as an important risk factor for
decreased prostheses durability because of structural valve
deterioration which occurs significantly more often in small
bioprostheses.”” Moreover, PPM is a well-known predictor of
unfavorable short- and long-term outcomes after SAVR and
predicts structural valve deterioration.>* The clinical rele-
vance of elevated transvalvular gradients and PPM after TAVR
is not yet defined. PPM occurs less frequently after TAVR but
was a relevant predictor of 1-year mortality in the subgroup of
patients without PVR in the PARTNER A trial.” Because PVR
almost disappeared with the introduction of next-generation
THY, it may be speculated that PPM may become an issue of
primary clinical attention after TAVR with those devices.

Of interest, data from the VIVID registry (Valve-in-Valve
International Data) showed that severe PPM after valve-
in-valve implantation for failing bioprosthesis results in
decreased 1-year survival. This observation confirms that ini-
tial implantation of the prosthesis with the best hemodynamic
performance and without PPM is crucial for an optimal out-
come after subsequent valve-in-valve treatments.*

In the present study, the higher rate of PPM in the SAPIEN
3 group had no significant impact on 1-year mortality or New
York Heart Association functional class. Long-term follow-up
of next-generation THV in large patient cohorts is necessary
to elucidate the impact of elevated gradients on prosthesis life-
time after TAVR. However, the reported pressure gradients for
the SAPIEN 3 are still lower than those of widely used surgi-
cal valves, for which excellent long-term durability has been
shown in numerous studies.?!3

Summarized, both THV systems demonstrated similar
safety profiles. However, the ACURATE neo presented supe-
rior hemodynamics regarding transvalvular gradients, iEOA,
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and frequency of PPM. This may be particularly beneficial in
patients with small aortic annulus, who are at risk for PPM,
which in turn might be a risk factor for structural valve deterio-
ration and impaired outcome. Interestingly, despite inclusion
criteria focusing only on annuli with an area <400 mm?, in the
unmatched population, annular dimensions of ACURATE neo
patients were smaller than those of SAPIEN 3 patients. This
may indicate that the participating centers already tend to select
the ACURATE neo prosthesis over the SAPIEN 3 in small
annuli. Whether PPM after TAVR translates into decreased
prosthesis durability and impaired long-term outcome remains
to be elucidated. However, the results emphasize the need of
careful prosthesis selection in each individual patient.

Study Limitations

This is a retrospective multicenter analysis and typical limita-
tions apply. A PS-based matching process was used to control
for confounding baseline variables. Although PS matching
resulted in sufficient balance of baseline characteristics, bias
because of unknown or unmeasured confounders cannot be
excluded because patients were not randomized to the respec-
tive treatment group. Regarding mean transvalvular gradi-
ent and subsequently calculated parameters, like iEOA and
PPM, there was no center effect in ACURATE neo patients. In
SAPIEN 3 patients, there was an effect in the matched popu-
lation with significantly higher mean transvalvular gradients
in one of the participating centers, which might be partially
explained by a slightly but significantly higher ejection frac-
tion. Because the effect is not opposing the results of the overall
analysis, a significant bias seems to be unlikely. Finally, longer
follow-up in larger patient cohorts is necessary to evaluate the
impact of hemodynamics on valve degeneration and mortality.
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