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Abstract
Background: Transcatheter aortic valve replacement (TAVR) with the ACURATE neo device has been 
associated with a non-negligible incidence of paravalvular aortic regurgitation (AR). The new-generation 
ACURATE neo2 has been designed to mitigate this limitation.
Aims: The aim of the study was to compare TAVR with the ACURATE neo and neo2 devices.
Methods: The NEOPRO and NEOPRO-2 registries retrospectively included patients undergoing transfem-
oral TAVR with self-expanding valves at 24 and 20 centres, respectively. Patients receiving the ACURATE 
neo and neo2 devices (from January 2012 to December 2021) were included in this study. Predischarge and 
30-day VARC–3 defined outcomes were evaluated. The primary endpoint was predischarge moderate or
severe paravalvular AR. Subgroup analyses per degree of aortic valve calcification were performed.
Results: A total of 2,026 patients (neo: 1,263, neo2: 763) were included. Predischarge moderate or severe
paravalvular AR was less frequent for the neo2 group (2% vs 5%; p<0.001), resulting in higher VARC-3
intended valve performance (96% vs 90%; p<0.001). Furthermore, more patients receiving the neo2 had
none/trace paravalvular AR (59% vs 38%; p<0.001). The reduction in paravalvular AR with neo2 was
mainly observed with heavy aortic valve calcification. New pacemaker implantation and VARC-3 technical
and device success rates were similar between the 2 groups; there were more frequent vascular and bleed-
ing complications for the neo device. Similar 1-year survival was detected after TAVR (neo2: 90% vs neo:
87%; p=0.14).
Conclusions: TAVR with the ACURATE neo2 device was associated with a lower prevalence of moderate
or severe paravalvular AR and more patients with none/trace paravalvular AR. This difference was particu-
larly evident with heavy aortic valve calcification.
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TAVR with the ACURATE neo2

Abbreviations
AR aortic regurgitation
PPI permanent pacemaker implantation
TAVR transcatheter aortic valve replacement
THV transcatheter heart valve
VARC Valve Academic Research Consortium

Introduction
Transcatheter aortic valve replacement (TAVR) is an established 
treatment option for patients with symptomatic severe aortic ste-
nosis1,2. As TAVR candidates are increasingly younger and at 
lower surgical risk, it has become crucial to minimise potential 
procedural complications and to provide surgical-like long-term 
outcomes. Post-procedural moderate or severe paravalvular aortic 
regurgitation (AR) is a relevant complication after TAVR that has 
been found to be associated with adverse short- and long-term out-
comes3. In the last few years, the first-generation ACURATE neo 
(Boston Scientific) transcatheter heart valve (THV) has emerged 
as a widely adopted self-expanding device for TAVR, associated 
with good procedural and clinical outcomes4-9. However, 2 ran-
domised trials have recently reported a higher rate of moderate 
or severe paravalvular AR with the ACURATE neo as compared 
to other new-generation self-expanding and balloon-expandable 
THVs10,11. This complication was more frequent with increased 
device landing zone calcification5. For this reason, careful patient 
selection, proper sizing, and appropriate positioning were pro-
posed to optimise procedural outcomes9.

In September 2020, the new-generation ACURATE neo2 THV 
was commercially released in Europe. This latest iteration of the 
ACURATE neo platform has been specifically designed to mini-
mise the occurrence of paravalvular AR by utilising a 60% larger 
sealing skirt. Quantitative aortographic assessments have shown 
promising results in terms of paravalvular AR reduction with the 
ACURATE neo2 device12. However, no large, real-world data have 
compared the performance of ACURATE neo and neo2. With this 
background, our study aimed to investigate the haemodynamic 
performance and clinical outcomes after transfemoral TAVR with 
the ACURATE neo2 compared to the first-generation ACURATE 
neo THV.

Methods
STUDY POPULATION
The observational, retrospective NEOPRO (A Multicenter 
Comparison of Acurate NEO Versus Evolut PRO Transcatheter 
Heart Valves) registry included a total of 1,551 patients who under-
went transfemoral TAVR with either ACURATE neo (n=1,263) or 
Evolut PRO (n=288; Medtronic) devices between January 2012 
and March 2018 at 24 centres4. The NEOPRO-2 registry was 
designed to expand the previous registry to include procedures 
performed with the new-generation ACURATE neo2 (n=763) and 
Evolut PRO or PRO+ (n=1,412) devices up to December 2021 
at 20 centres. All consecutive patients treated with transfemo-
ral TAVR for symptomatic, severe aortic stenosis of the native 

aortic valve (AV) with the implantation of the aforementioned 
self-expanding devices were included in the registries. For the pur-
poses of the present study, only patients treated with ACURATE 
neo or neo2 THVs were analysed. The number of patients included 
from each participating centre is detailed in Supplementary 
Table 1. The treatment period was from January 2012 to March 
2018 for the neo THV and from September 2020 to December 
2021 for the neo2 device. Data obtained from 29 participating 
centres were included in the present analysis: 18 centres implant-
ing the ACURATE neo (NEOPRO) and 16 centres using the neo2 
device (NEOPRO-2). Local multidisciplinary Heart Teams evalu-
ated each case and confirmed eligibility for transfemoral TAVR. 
All patients provided written informed consent for the procedure 
and subsequent data collection per local practice for retrospective 
data. The study complied with the Declaration of Helsinki and was 
approved by local ethics committees. Preprocedural screening was 
performed by means of clinical assessment (patient demographics, 
symptoms, comorbidities, laboratory examinations, and risk evalu-
ation), echocardiography and multidetector computed tomography. 

DEVICE DESCRIPTION
The ACURATE neo2 bioprosthesis is a self-expanding THV with 
a supra-annular leaflet design. Three sizes are currently available 
(small, medium, and large) and correspond to annular diameters 
of 21-23, 23-25, and 25-27 mm, respectively. The neo2 THV is 
implanted using a dedicated transfemoral delivery system inserted 
through a 14 Fr expandable sheath (iSleeve [Boston Scientific]). 
The deployment is performed in a top-down sequence, starting 
with the release of the stabilisation arches, and does not require 
rapid pacing. The self-expanding nitinol frame is wrapped with 
a pericardial sealing skirt on the outer and inner surface of the 
stent body that extends 60% higher from the inflow part of the 
stent frame as compared to the first-generation ACURATE neo. 
The skirt’s extended dimensions have the potential of providing 
a more synchronous adaptation to the native aortic annulus dur-
ing the different phases of the cardiac cycle, especially in irregu-
lar and calcified anatomies. Furthermore, a radiopaque marker has 
been added to the delivery system to navigate accurate positioning 
of the THV at the aortic annulus.

STUDY ENDPOINTS AND DEFINITIONS
The primary study endpoint was the occurrence of moderate or 
severe paravalvular AR at predischarge transthoracic echocardio-
graphy. Secondary endpoints were Valve Academic Research 
Consortium (VARC)-3 defined clinical outcomes at 30 days13, 
including the need for permanent pacemaker implantation (PPI), 
and 1-year overall survival.

Paravalvular AR severity was assessed with Doppler echocardio-
graphy according to VARC-3 criteria and classified as follows: 
none or trace, mild, moderate, and severe13. Native aortic valve 
and left ventricular outflow tract calcifications from multidetec-
tor computed tomography scans were classified and graded using 
a semiquantitative scoring system, as previously described6,14.
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STATISTICAL ANALYSIS
Continuous variables are reported as mean±standard deviation 
or median (interquartile range [IQR]) and compared with the 
Student’s unpaired t-test (parametric test) or the Wilcoxon rank-
sum test (non-parametric test), according to their distribution. 
Categorical variables were reported as absolute and relative fre-
quencies and compared with the χ2 test with Yates’ correction for 
continuity or Fisher’s exact test, as appropriate. Survival curves 
with their 95% confidence interval (CI) were plotted using the 
Kaplan-Meier estimator and compared with the log-rank test. 
A subgroup analysis testing the primary and secondary endpoints 
across different degrees of aortic valve calcification was also per-
formed. For all analyses, a two-sided p-value <0.05 was consid-
ered to be significant. Statistical analyses were performed using R, 
version 4.0.2 (R Foundation).

Results
BASELINE PATIENT CHARACTERISTICS
A total of 2,026 patients in the NEOPRO and NEOPRO-2 reg-
istries underwent transfemoral TAVR with the self-expanding 
ACURATE neo or neo2 THVs and were included in this study. Of 
these, 1,263 patients received the first-generation ACURATE neo, 
whereas 763 were treated using the new ACURATE neo2 device. 
Baseline characteristics of the study population are reported in 
Table 1. The mean age was 82.0±5.8 years, and 66% of patients 
were women. Patients treated with the ACURATE neo were more 
frequently in New York Heart Association (NYHA) Functional 
Class III or IV (78% vs 55%; p<0.001), and were deemed at 
higher surgical risk (STS score: 4.1 [IQR 2.9-6.1] vs 3.5 [IQR 
2.5-5.0], EuroSCORE II: 4.4 [IQR 2.7-7.2] vs 3.1 [IQR 2.1-5.1]; 
p<0.001). Patients receiving the ACURATE neo2 were character-
ised by smaller anatomies of the aortic valve (area and perimeter) 
and of the TAVR femoral access (minimal diameter: 7.14±1.13 vs 
7.95±1.37; p<0.001). The severity of aortic valve calcification was 
higher in the neo group, whereas mild and moderate left ventricular 
outflow tract calcifications were more frequent in neo2 patients.

PROCEDURAL RESULTS
Procedural characteristics are depicted in Table 2. Valve sizes 
were equally distributed within the 2 groups. Implantation of the 
neo THV was more frequently performed under general anaesthe-
sia (13% vs 1%; p<0.001) and completed with final post-dilatation 
(42% vs 31%; p<0.001). The prevalence of procedural complica-
tions (namely: death, valve embolisation, the need for a second 
THV, annular rupture, pericardial tamponade, aortic dissection, 
coronary occlusion, and conversion to open-heart surgery) was 
low with no differences between the neo and neo2 groups.

CLINICAL OUTCOMES
Clinical outcomes assessed at 30 days post-TAVR are shown in 
Table 3 and the Central illustration. VARC-3 defined techni-
cal (neo: 91% vs neo2: 93%; p=0.117) and device success (neo: 
81% vs neo2: 84%; p=0.119) were similar in the 2 groups. The 

VARC-3 defined intended performance of the valve was more fre-
quently met in the neo2 group (96% vs 90%; p<0.001). This result 
was mainly driven by a lower rate of moderate or severe para-
valvular AR in the neo2 group (2% vs 5%; p<0.001). The pre-
valence of none/trace paravalvular AR was significantly higher 

Table 1. Baseline characteristics.

Total 
(2,026)

ACURATE 
neo (1,263)

ACURATE 
neo2 (763)

p-value

Clinical characteristics

Age, years 82±5.8 82±5.8 82±5.9 0.822

Male 694 (34) 444 (35) 250 (33) 0.303

BMI 27±5 27±5 27±5 0.281

BSA 1.82±0.21 1.82±0.21 1.82±0.22 0.314

Hypertension 1,726 (87) 1,079 (88) 647 (85) 0.055

Diabetes mellitus 598 (30) 379 (30) 219 (29) 0.571

Atrial fibrillation 648 (32) 408 (33) 240 (32) 0.772

Previous stroke 209 (10) 126 (10) 83 (11) 0.719

Peripheral vascular disease 271 (13) 156 (12) 115 (15) 0.093

Previous myocardial 
infarction 220 (11) 138 (12) 82 (11) 0.689

Previous PCI 582 (29) 370 (29) 212 (28) 0.496

Previous CABG 194 (10) 147 (12) 47 (6) <0.001

COPD 369 (18) 244 (19) 125 (16) 0.114

eGFR, ml/min/1.73m2 60±25 58±22 64±29 <0.001

Prior PM/ICD 219 (11) 158 (12) 61 (8) 0.002

NYHA Class III/IV 1,397 (69) 981 (78) 416 (55) <0.001

EuroSCORE II 3.9 [2.5-6.6] 4.4 [2.7-7.2] 3.1 [2.1-5.1] <0.001

STS score (mortality) 4.0 [2.8-5.8] 4.1 [2.9-6.1] 3.5 [2.5-5.0] <0.001

Echocardiographic data

Mean aortic gradient, mmHg 44±16 43±17 45±14 0.057

AVA, cm2 0.71±0.22 0.71±0.19 0.71±0.26 0.523

Indexed AVA, cm2/m2 0.39±0.10 0.39±0.11 0.39±0.09 0.891

LVEF, % 57±11 57±12 58±10 0.032

CT analysis

Aortic valve area, mm2 429±64 432±67 424±59 0.015

Aortic valve perimeter, mm 74±6 75±6 74±5 <0.001

Aortic valve 
calcification

None or 
mild 470 (29) 286 (29) 184 (29)

0.02Moderate 739 (46) 428 (44) 311 (50)

Heavy 396 (25) 263 (27) 133 (21)

LVOT 
calcification

None 693 (53) 541 (56) 152 (46)

0.01
Mild 379 (29) 265 (27) 114 (35)

Moderate 152 (12) 107 (11) 45 (14)

Severe 78 (6) 62 (6) 16 (5)

Femoral access*, mm 7.78±1.36 7.95±1.37 7.14±1.13 <0.001

*Minimal lumen diameter of the femoral artery used to deliver the valve. Values are n (%), 
mean±standard deviation, or median [interquartile range]. AVA: aortic valve area; 
BMI: body mass index; BSA: body surface area; CABG: coronary artery bypass grafting; 
COPD: chronic obstructive pulmonary disease; CT: computed tomography; eGFR: estimated 
glomerular filtration rate; ICD: implantable cardioverter defibrillator; LVEF: left ventricular 
ejection fraction; LVOT: left ventricular outflow tract; NYHA: New York Heart Association; 
PCI: percutaneous coronary intervention; PM: pacemaker; STS: Society of Thoracic Surgeons
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after TAVR with the neo2 THV (59% vs 38%; p<0.001). Slightly 
increased mean aortic gradients were found in the neo2 group 
(neo: 8.0±3.3 mmHg vs neo2: 8.9±4.1 mmHg; p<0.001), and no 

differences were found in terms of aortic valve area. The need 
for a new PPI was similar in the 2 groups (neo: 9% vs neo2: 8%; 
p=0.46). Patients receiving the neo2 THV experienced fewer vas-
cular (p<0.001) and bleeding (p=0.020) complications.

Patients were followed up for a median time of 83 [IQR 
30-261] days. As shown in the Kaplan-Meier analysis (Figure 1), 
all-cause mortality at 1-year follow-up was not significantly dif-
ferent between the neo2 and neo groups (90%, 95% CI: 83-98 vs 
87%, 95% CI: 84-90; p=0.14).

SUBGROUP ANALYSIS ON AORTIC VALVE CALCIFICATION 
SEVERITY
As shown in Table 4, clinical outcomes were further analysed 
stratifying the overall population for baseline aortic valve calci-
fication grades (none or mild, moderate, and heavy). The signi-
ficant reduction of moderate or severe paravalvular AR in the 
neo2 group was observed in the subgroup of patients with heavy 
aortic valve calcification (2% vs 9%; p=0.018); consequently, 
VARC-3 intended performance of the valve was more frequently 
met among patients receiving neo2 THV in the heavy aortic valve 
calcification subgroup (97% vs 88%; p=0.005). No significant dif-
ferences were observed for these 2 endpoints between the neo and 
neo2 groups in the other calcification subgroups (Table 4).

Table 2. Procedural characteristics.

Total 
(2,026)

ACURATE 
neo (1,263)

ACURATE 
neo2 (763)

p-value

Valve size, 
mm

23 533 (26) 348 (28) 185 (24)

0.25525 847 (42) 520 (41) 327 (43)

27 645 (32) 394 (31) 251 (33)

General anaesthesia 175 (9) 168 (13) 7 (1) <0.001

Predilatation 1,706 (84) 1,051 (83) 655 (86) 0.141

Post-dilatation 759 (38) 526 (42) 233 (31) <0.001

Death 2 (0.3) 0 (0.0) 2 (0.3) 1.000

Valve embolisation 21 (1) 13 (1) 8 (1) 1.000

Second THV implanted 20 (1) 14 (1) 6 (1) 0.634

Annular rupture 5 (0.2) 4 (0.3) 1 (0.1) 0.656

Pericardial tamponade 27 (1) 20 (2) 7 (1) 0.286

Aortic dissection 1 (0.0) 1 (0.1) 0 (0.0) 1.000

Coronary occlusion 4 (0.2) 2 (0.2) 2 (0.3) 1.000

Conversion to open-heart 
surgery 16 (1.0) 13 (1.0) 3 (0.4) 0.191

Values are expressed as n (%). THV: transcatheter heart valve

EuroIntervention
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A) Device characteristics, B) VARC-3 technical success, C) predischarge paravalvular aortic regurgitation, and D) the need for permanent 
pacemaker implantation after transcatheter aortic valve replacement. Device illustrations reproduced with permission from Boston 
Scientific. CSC: cardiac structural complication; THV: transcatheter heart valve; VARC: Valve Academic Research Consortium
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All the remaining clinical outcomes were consistent with the 
primary analysis with no significant differences between both 
groups across all aortic valve calcification subgroups. In detail, 
the rates of new PPI were similar between neo and neo2 THVs 
in each subgroup (none/mild: 9% vs 7%, moderate: 10% vs 9%, 
heavy: 8% vs 6%; all p-values >0.05, p for interaction=0.982).

Discussion
The main findings of our multicentre, observational, real-world 
comparison between ACURATE neo and neo2 devices in a total 
of 2,026 patients undergoing transfemoral TAVR (from the 

NEOPRO/NEOPRO-2 registries) are as follows: 1) the latest-gen-
eration ACURATE neo2 THV was associated with a significant 
reduction in post-procedural moderate or severe paravalvular AR 
as compared to the first-generation neo THV; 2) a similar need for 
new PPI was observed between neo2 and neo devices; 3) the supe-
rior performance of the ACURATE neo2 THV was particularly 
evident in severely calcified aortic valve anatomies; 4) TAVR with 
the ACURATE neo2 in combination with the expandable iSleeve 
is associated with reduced rates of vascular complications. 

In our study, procedural outcomes after ACURATE neo2 THV 
implantation suggest acceptable safety and efficacy with rates of 
3% for 30-day mortality, 93% for VARC-3 technical success, 84% 
for VARC-3 device success, and 96% for VARC-3 intended perfor-
mance of the valve. These results compare favourably with avail-
able evidence on the first-generation neo device reporting an equal 
30-day mortality rate (3%) and similar rates of procedural compli-
cations5,10,11. Interestingly, we observed fewer vascular and bleed-
ing complications in the neo2 group as compared to the neo group. 
It must be acknowledged that all the procedures were transfemoral 

Table 3. 30-day outcomes.

Total 
(2,026)

ACURATE 
neo (1,263)

ACURATE 
neo2 (763)

p-value

All-cause death 61 (3) 39 (3) 22 (3) 0.903

VARC 3 – technical success 1,859 (92) 1,149 (91) 710 (93) 0.117

VARC 3 – device success 1,630 (82) 1,024 (81) 606 (84) 0.119

VARC 3 – intended performance 1,286 (93) 572 (90) 714 (96) <0.001

PM implantation 147 (8) 96 (9) 51 (8) 0.460

Acute kidney injury (stage 2-3) 58 (3) 37 (3) 21 (3) 0.953

Vascular 
complications

None 1,700 (87) 1,032 (83) 668 (94)

<0.001Minor 156 (8) 138 (11) 18 (2)

Major 98 (5) 75 (6) 23 (3)

Bleeding 
complications

None 1,638 (86) 1,011 (85) 627 (88)

0.020

Type 1 104 (6) 65 (6) 39 (6)

Type 2 79 (4) 56 (5) 23 (3)

Type 3 74 (4) 56 (5) 18 (2)

Type 4 2 (0.1) 0 (0.0) 2 (0.3)

Mean aortic gradient, mmHg 8.5±3.8 8±3.3 8.9±4.1 <0.001

AVA, cm2 1.8±0.4 1.8±0.4 1.8±0.4 0.826

Indexed AVA, cm2/m2 0.96±0.20 0.96±0.20 0.96±0.20 0.769

Moderate or severe 
paravalvular AR* 75 (4) 62 (5) 13 (2) <0.001

*Predischarge assessment. Values are n (%) or mean±standard deviation. AR: aortic 
regurgitation; AVA: aortic valve area; PM: pacemaker; VARC: Valve Academy Research 
Consortium

Table 4. 30-day outcomes stratified per aortic valve calcification grade.

None or mild calcification Moderate calcification Heavy calcification
p-value 

for 
interaction

ACURATE 
neo 

(286)

ACURATE 
neo2 
(184)

p-value
ACURATE 

neo 
(428)

ACURATE 
neo2 
(311)

p-value
ACURATE 

neo 
(263)

ACURATE 
neo2 
(133)

p-value

All-cause death 9 (3) 6 (3) 1.000 11 (3) 9 (3) 0.962 9 (4) 0 (0) 0.070 0.418

VARC 3 - technical success 250 (87) 167 (91) 0.332 390 (91) 287 (92) 0.669 240 (91) 128 (96) 0.105 0.404

VARC 3 - device success 229 (80) 150 (84) 0.311 346 (81) 244 (83) 0.524 203 (78) 100 (85) 0.172 0.691

VARC 3 - intended performance 262 (97) 178 (97) 0.937 377 (93) 293 (95) 0.298 214 (88) 127 (97) 0.005 0.899

PM implantation 21 (9) 11 (7) 0.605 40 (10) 23 (9) 0.535 17 (8) 6 (6) 0.705 0.982

Mean aortic gradient, mmHg 7.6±3.4 8.5±4.2 0.023 8.0±3.2 9.0±4.1 0.001 8.2±3.6 8.9±3.9 0.023 0.141

AVA, cm2 1.7±0.4 1.7±0.4 0.867 1.7±0.4 1.7±0.4 0.731 1.8±0.4 1.9±0.4 0.867 0.135

Indexed AVA, cm2/m2 0.96±0.20 0.96±0.20 0.979 0.93±0.20 0.94±0.20 0.589 0.96±0.20 1.0±0.2 0.979 0.208

Moderate or severe paravalvular AR* 6 (2) 1 (0.5) 0.317 21 (5) 7 (2) 0.077 23 (9) 3 (2) 0.018 0.671

*Predischarge assessment. Values are n (%) or mean±standard deviation. AR: aortic regurgitation; AVA: aortic valve area; PM: pacemaker; VARC: Valve Academic Research Consortium

Patients at risk
ACURATE neo
 1,263 935 766 681 601 565 531 500 478 453 433 392 267
ACURATE neo2
 763 556 398 290 200 149 110 80 55 39 27 21 13
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Figure 1. Kaplan-Meier analysis of overall survival in ACURATE 
neo vs ACURATE neo2 transcatheter aortic valves.
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with smaller accesses for neo2 recipients (minimal lumen diameter 
7.14±1.13 vs 7.95±1.37; p<0.001), similar baseline patient charac-
teristics (age: 82±6 years, atrial fibrillation: 33% vs 32%, peripheral 
vascular disease: 12% vs 15%), and lower surgical risk scores for 
the neo2 group, in accordance with TAVR indication expanding to 
lower-risk patients over time. Even if speculative, the fewer bleed-
ing and vascular complications observed with the implantation of 
the neo2 THV may be explained by a combination of the rede-
signed expandable introducer with a low-profile (iSleeve; Boston 
Scientific), increased operator experience with the ACURATE 
system, and improved vascular access/complication management.

The only VARC-3 defined outcome that was significantly differ-
ent between the neo and neo2 devices was the intended performance 
of the valve (neo2: 96% vs neo: 90%; p<0.001). This composite end-
point is achieved with a mean transvalvular gradient <20 mmHg, 
peak velocity <3 m/s, Doppler velocity index ≥0.25, and less than 
moderate AR13. The improved performance of the neo2 THV was 
driven by a reduction in moderate or severe paravalvular AR com-
pared to the first-generation neo THV. In the overall population, the 
5% rate of moderate or severe paravalvular AR that occurred after the 
ACURATE neo implantation was significantly higher than the 2% 
rate observed with the neo2 THV (p<0.001). The rate of paravalvular 
AR in our neo group (5%) is lower than those reported by the ran-
domised SCOPE 1 (9.4%) and SCOPE 2 (9.6%) trials10,11. This find-
ing may be explained by differences in outcome adjudication (core 
lab vs centre-reported) and baseline patient characteristics. Although 
these trials excluded severe eccentric aortic valve calcifications, they 
did not report the degrees of overall calcifications which have been 
demonstrated by Kim et al as having a significant impact on mod-
erate or severe paravalvular AR rates (mild: 0.8%, moderate: 5%, 
severe: 13%)5. Accordingly, our subgroup analysis reported a simi-
larly increasing trend for paravalvular AR in the neo group, start-
ing from 2% for none/mild aortic valve calcifications, up to 5% for 
moderate and 9% for heavy calcifications. On the contrary, the rate 
of moderate or severe paravalvular AR after TAVR with the neo2 
THV was consistent among these 3 calcification subgroups (none/
mild: 0.5%, moderate: 2%, heavy: 2%). Similar rates of moderate or 
severe paravalvular AR (1.7-2.5%) were reported in other explora-
tory analyses evaluating TAVR with the ACURATE neo2 device12,15. 
Furthermore, 59% of patients treated with the new-generation neo2 
device showed none/trace paravalvular AR after TAVR, which 
is significantly higher than the 38% obtained with the neo THV 
(p<0.001). This finding also compares favourably with the frequency 
of none/trace paravalvular AR observed after neo implantation in 
the SCOPE 1 (40%) and SCOPE 2 trials10,11. These results are pro-
mising as they demonstrate how the engineering refinements trans-
late into better performance of the ACURATE neo2 THV. Moreover, 
they indicate that the caveat of avoiding patients with severe aor-
tic calcifications may no longer be appropriate for the ACURATE 
neo2 system9. Pending further supporting evidence, it seems that 
this new-generation device can provide favourable performance with 
a low rate of significant paravalvular AR, even in the more chal-
lenging calcific anatomies. The observed gradient with neo2 in 

our population (8.9±4.1 mmHg) is similar to the one reported in 
patients with small annuli included in the TAVI-SMALL registry and 
receiving the neo device (9.6±0.3 mmHg)16. An inverse correlation 
between annular dimensions and post-procedural gradients has been 
previously demonstrated with better haemodynamic performance of 
self-expanding supra-annular THVs in this anatomical setting17,18.

Another relevant clinical outcome after TAVR is represented by 
the need for new PPI. Previous studies investigating the ACURATE 
neo system reported a 10-11% rate of PPI5,10,11,which was found to 
be independent of device landing zone calcification5. Our analysis 
confirms these findings for the neo2 THV, showing a rate of new 
PPI equal to 8% with no significant differences across the aortic 
valve calcification subgroups. These results are even more mean-
ingful when compared with the 17-18% of PPI after TAVR with the 
self-expanding CoreValve Evolut platform (Medtronic)10,19. A sta-
ble and precise (less protrusion in the left ventricular outflow tract) 
valve implantation with top-down deployment and radiopaque posi-
tioning markers, a moderate device radial force, and the temporal 
shift from the left anterior oblique to cusp overlap view for the THV 
implantation are the technical factors explaining this relatively low 
PPI rate. Keeping this figure as low as possible has a great clinical 
value and may be used to guide device selection in patients at high 
risk of permanent conduction disturbances after TAVR20.

At 1-year follow-up, we did not observe a significant differ-
ence in all-cause mortality between the neo2 and neo groups (10% 
vs 13%; p=0.14). The 1-year mortality rate observed in this real-
world experience with ACURATE neo is in line with rates recently 
reported by the randomised SCOPE 1 (11%) and SCOPE 2 (13%) 
trials10,11. Given the prognostic impact of moderate or severe para-
valvular AR3 and its significant reduction using the ACURATE 
neo2, further analyses with larger sample sizes and longer follow-
up are eagerly awaited to better explore long-term outcomes after 
TAVR with this new self-expanding platform.

Limitations
The main limitation of this study is related to its retrospective 
observational design, with no core laboratory analysis of proce-
dural results and echocardiographic readings or independent adju-
dication of clinical events. The investigated THVs were implanted 
in consecutive time periods, and unmeasured confounding factors 
(e.g., operator experience, valve preference) may have affected the 
presented results. The use of multiple different sheaths with the 
ACURATE neo may be a major contributor to the differences in 
peripheral vascular characteristics compared to the neo2, which 
was implanted through a redesigned expandable introducer with 
a low-profile (iSleeve; Boston Scientific). Given the recent release 
of the ACURATE neo2 device (September 2020), available follow-
up time is currently limited, and future studies will be needed to 
assess if lower paravalvular AR is sustained over time and how 
it impacts on long-term clinical outcomes. Whilst waiting for the 
results of ongoing registries (Early neo2 Registry of the Acurate 
neo2 TAVI Prosthesis [ClinicalTrials.gov: NCT04810195]) and 
randomised controlled trials (ACURATE IDE: Safety and Efficacy 
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[ClinicalTrials.gov: NCT03735667]), these exploratory analyses 
can provide immediate assistance in THV selection for TAVR.

Conclusions
The latest-generation ACURATE neo2 THV is associated with 
a lower rate of moderate or severe paravalvular AR, when com-
pared to the first-generation ACURATE neo, in patients under-
going transfemoral TAVR. As a result, a greater percentage of 
patients receiving the neo2 THV have none/trace paravalvular AR. 
The superior performance of the neo2 device is particularly evi-
dent among patients with heavy aortic valve calcification.

Impact on daily practice
TAVR with the ACURATE neo THV was associated with 
a non-negligible rate of moderate or severe paravalvular AR, 
which is known to have an adverse prognostic impact. TAVR 
with the ACURATE neo2 device is associated with a lower rate 
of moderate or severe paravalvular AR when compared with 
the first-generation ACURATE neo. The superior performance 
of the neo2 device is particularly evident among patients with 
heavy aortic valve calcification. Further studies with larger 
sample sizes and longer follow-up are needed to confirm these 
preliminary findings.
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Centre, City, Country 

Number of included patients 

Overall  

(n=2,026) 

ACURATE 

neo (n=1,263) 

ACURATE 

neo2 (n=763) 

Kerckhoff Heart and Lung Center, Bad Nauheim, 

Germany 
785 524 261 

University Heart Center Hamburg, Hamburg, 

Germany 
161 161 0 

University of Catania, Catania, Italy 129 105 24 

Humanitas Research Hospital, Rozzano-Milan, 

Italy 
114 73 41 

Policlinico San Donato, Milan, Italy 110 33 77 

Rigshospitalet, Copenhagen, Denmark 81 0 81 

Elisabeth-Krankenhaus Essen, Essen, Germany 59 20 39 

Albertinen Heart Center, Hamburg, Germany 57 57 0 

San Raffaele Scientific Institute, Milan, Italy 55 55 0 

Rabin Medical Center, Petah Tikva, Israel 49 0 49 

Heart Center Lucerne, Lucerne, Switzerland 49 0 49 

Istituto Clinico Sant’Ambrogio, Milan, Italy 44 0 44 

Royal Sussex County Hospital, Brighton, United 

Kingdom 
43 43 0 

Bern University Hospital, Bern, Switzerland 41 41 0 

Medical University of Graz, Graz, Austria 40 40 0 

Fondazione Poliambulanza, Brescia, Italy 40 0 40 

Instituto Dante Pazzanese de Cardiologia, São 

Paulo, Brazil 
40 40 0 

University Hospital of Zürich, Zürich, 

Switzerland 
24 24 0 

Maria Cecilia Hospital, Cotignola, Italy 16 0 16 

Spedali Civili, Brescia, Italy 16 0 16 

St. Paul's & Vancouver General Hospital, 

Vancouver, Canada 
13 13 0 

University Hospital Bonn, Bonn, Germany 12 12 0 

AZ Sint-Jan, Bruges, Belgium 11 0 11 

St. Antonius Hospital, Nieuwegein, the 

Netherlands 
10 10 0 

Erasmus Medical Center, Rotterdam, the 

Netherlands 
8 8 0 

University Hospital Düsseldorf, Düsseldorf, 

Germany 
7 0 7 



 

Galway University Hospitals, Galway, Ireland 4 0 4 

King's College Hospital, London, United 

Kingdom 
4 4 0 

Hospital Álvaro Cunqueiro, Vigo, Spain 4 0 4 

 

 


