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BACKGROUND: Transcatheter aortic valve implantation is an effective treatment for patients with aortic stenosis; 
however, complications related to paravalvular leakage (PVL) persist, including increased risk of mortality, cardio-
vascular mortality, and rehospitalisation.

AIMS: We sought to evaluate the clinical outcomes and valve performance at 1 year in patients with severe aortic 
stenosis treated with the ACURATE neo2 valve in a post-market clinical setting.

METHODS: Valve Academic Research Consortium-2 safety events were assessed up to 1 year. Independent core labo-
ratories evaluated echocardiographic measures of valve performance and hypoattenuated leaflet thickening (HALT; 
as measured by four-dimensional computed tomography).

RESULTS: The study enrolled 250 patients (64% female; mean age: 81 years; baseline Society of Thoracic Surgeons 
risk score: 2.9±2.0%); 246 patients were implanted with ACURATE neo2. All-cause mortality was 0.8% at 30 days 
and 5.1% at 1 year. The 1-year rates for stroke and disabling stroke were 3.0% and 1.3%, respectively. Overall, 
HALT of >50% leaflet involvement of at least one leaflet was present in 9% of patients at 30 days and in 12% 
of patients at 1 year. No association was observed between the presence of HALT and 1-year clinical or haemo-
dynamic outcomes. Early haemodynamic improvements were maintained up to 1  year (mean aortic valve gradi-
ent: 47.6±14.5  mmHg at baseline, 7.6±3.2  mmHg at 1  year; mean aortic valve area: 0.7±0.2 cm2 at baseline, 
1.7±0.4 cm2 at 1 year). At 1 year, 99% of patients had mild or no/trace PVL (<1% had moderate PVL; no patient 
had severe PVL). 

CONCLUSIONS: The study outcomes confirm favourable performance and safety up to 1 year in patients treated with 
ACURATE neo2 in routine clinical practice. (ClinicalTrials.gov: NCT04655248)
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The ACURATE neo2 transcatheter heart valve, and 
its predecessor the ACURATE neo (both Boston 
Scientific), have been shown to be safe and efficacious 

in patients with aortic stenosis (AS) undergoing transcath-
eter aortic valve implantation (TAVI)1-5. The ACURATE plat-
form design – a self-expanding nitinol frame with top-down 
deployment and porcine pericardial leaflets in a supra-annu-
lar position – provides low gradients, large effective orifice 
areas, and a  low risk of periprocedural complications1,2. 
However, some head-to-head studies of the first-generation 
neo device versus second-generation competitor devices 
found higher rates of paravalvular leak (PVL) in patients 
treated with the neo device6,7. Moderate PVL remains a con-
cern in TAVI, as it is associated with increased risk of mor-
tality, cardiovascular mortality, and rehospitalisation8. The 
design for the neo2 device features several improvements 
intended to mitigate PVL, including aids to facilitate posi-
tioning during implantation and augmented inner and outer 
sealing skirts4. Post-TAVI hypoattenuated leaflet thickening 
(HALT), as detected by multidetector computed tomography 
(CT), is also of concern. HALT can be an early indicator of 
subclinical leaflet thrombosis, although the clinical impact of 
this is not well defined9. There are currently no data on the 
incidence or natural course of subclinical thrombosis for the 
ACURATE platform.

The ACURATE neo2 Post Market Clinical Follow up 
(PMCF) Study collected safety and imaging data for the 
neo2 device in a  routine clinical practice setting. Procedural 
and acute outcomes have been previously reported, including 
a high rate of procedural success (98.4%), 0.8% all-cause mor-
tality at 30 days (primary safety endpoint), and very low rates 
of stroke (0.8%) and disabling stroke (0%)5. Patients exhibited 
early haemodynamic improvements, and PVL at 30 days was 
moderate in 1.9% of patients (no patients had severe PVL)5. 
Herein we report the clinical and imaging outcomes from the 
ACURATE neo2 PMCF Study at 1 year, including a core labo-
ratory-adjudicated assessment of longitudinal improvement in 
valve haemodynamics and PVL and a core laboratory evalua-
tion of the incidence HALT and its clinical impact.

Editorial, see page 26

Methods
STUDY DEVICE AND DESIGN
The ACURATE neo2 bioprosthetic aortic valve comprises 
a  self-expanding nitinol stent frame with porcine pericardial 
tissue leaflets in the supra-annular position and inner and 
outer sealing skirts designed to minimise paravalvular leak4. 
The valve is currently available in 3 sizes (small [S], medium 
[M], and large [L]), intended for a  native aortic annulus 
diameter range between 21 mm and 27 mm. 

The ACURATE neo2 PMCF Study5, a prospective multicen-
tre single-arm post-market surveillance study which enrolled 

patients with severe AS, did not have specific inclusion criteria 
beyond those indicated in the neo2 instructions for use. For 
the purposes of the CT-imaging portion of the study, patients 
were excluded if they had chronic kidney disease stage IV or 
V (defined as an estimated glomerular filtration rate <30 mL/
min/1.73 m2), uncontrolled atrial fibrillation, or an expected 
need for chronic anticoagulation therapy post-procedure 
(short-term anticoagulation post-procedure was permissible, 
and all imaging assessments were performed 30  days after 
discontinuation of anticoagulation). 

Patient follow-up was conducted per local standard of 
care. Safety events were evaluated at discharge, 30  days, 
and 1 year; evaluation will continue annually up to 5 years. 
Echocardiography was performed predischarge, and at 
30 days and 1 year post-procedure for eligible patients; four-
dimensional (4D)-CT imaging was performed at 30  days 
and 1  year. The study is registered at ClinicalTrials.gov 
(NCT04655248) and adhered to the principles set forth in 
the Declaration of Helsinki and all applicable local and coun-
try regulations.

ENDPOINT EVALUATION
An independent clinical events committee (CEC) adjudi-
cated adverse events (death, stroke, bleeding, major vascular 
complications, and hospitalisation for valve-related symp-
toms or worsening congestive heart failure) up to 1  year. 
Independent core laboratories evaluated echocardiographic 
measures (MedStar Health Research Institute, Washington, 
D.C., USA) and 4D-CT imaging (Department of Radiology, 
The University of British Columbia, Vancouver, BC, Canada). 
Patients’ health status was evaluated using the EQ-5D Quality 
of Life questionnaire, and severity of heart failure was catego-
rised according to the New York Heart Association (NYHA) 

Impact on daily practice
Data from the ACURATE neo2 Post Market Clinical 
Follow up Study suggest patients treated with the 
ACURATE neo2 valve can expect favourable clinical out-
comes, including low rates of reintervention and rehospi-
talisation. Early improvements in valve haemodynamics 
were maintained up to 1 year, with minimal paravalvular 
leak (greater than mild in <1% of patients). There was no 
association observed between HALT at 30 days or 1 year 
and 1-year clinical or haemodynamic outcomes. Additional 
data are needed to evaluate the long-term performance of 
the ACURATE neo2 valve. The ongoing ACURATE IDE 
study includes a  randomised controlled cohort to assess 
the safety and effectiveness of the neo2 valve versus other 
contemporary TAVI devices in an all-risk patient popula-
tion and will follow patients for 10 years.

Abbreviations

AV aortic valve
CT computed tomography
ITT intention-to-treat

NYHA New York Heart Association
PVL paravalvular leak
STS Society of Thoracic Surgeons 

TAVI  transcatheter aortic valve implantation 
VARC Valve Academic Research Consortium
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Functional Classification at baseline, 30  days, and 1  year. 
The study’s primary safety endpoint (all-cause mortality at 
30  days) and primary imaging endpoint (HALT at 30  days, 
as measured by 4D-CT) have been described and reported in 
a prior publication5. 

STATISTICAL ANALYSES
Safety outcomes were analysed in the intention-to-treat 
(ITT) population (i.e., all enrolled patients). Outcomes at 
1  year were evaluated in patients who experienced a  CEC-
adjudicated event up to 365  days post-procedure or who 
were event-free with their last follow-up at least 305  days 
post-procedure; these are expressed as Kaplan-Meier time-
to-event rate estimates to compensate for censored data, 
including patients who withdrew or were lost to follow-up. 
Imaging outcomes were analysed in the implanted population 
(i.e., enrolled patients who were successfully implanted with 
neo2). Imaging assessments were not mandated in patients 
who did not have neo2 implanted in the aortic position (these 
patients were followed for safety up to 30  days only) or in 
patients who required a  second transcatheter valve or con-
version to surgery during the index procedure (these patients 
were followed for safety up to 1 year). 

Baseline, procedural, and follow-up data are expressed as 
mean±standard deviation (n) for continuous variables and as 
percentage (n/N) for categorical variables. There is no formal 
statistical testing prespecified for this single-arm study. All 
statistical analyses are performed using SAS software, version 
9.4 or later (SAS Institute). 

Results
STUDY PARTICIPANTS AND PATIENT FOLLOW-UP
The study enrolled 250  patients between 16 December 2020 
and 10 January 2022. The ITT population was 64% female, 

with a mean age of 81 years and a baseline Society of Thoracic 
Surgeons (STS) risk score of 2.9±2.0%. Additional baseline 
characteristics are presented in Supplementary Table 1; proce-
dural characteristics and outcomes are reported elsewhere5. As 
shown in Figure 1, ACURATE neo2 was successfully implanted 
in 246  patients (98.4%; the implanted population); 89% of 
patients (223/250) completed a 1-year clinical follow-up visit. 
In the implanted population, 76% (186/246) had 1-year trans-
thoracic echocardiogram and 62% (153/246) had 1-year 
4D-CT performed. 

CLINICAL SAFETY AND FUNCTIONAL OUTCOMES
At 1  year, the time-to-event rate for all-cause mortality was 
5.1% (12/250); the rates for stroke and disabling stroke were 
3.0% and 1.3%, respectively (Central illustration). Additional 
Valve Academic Research Consortium-2 safety outcomes at 
1 year are shown in Table 1. Exploratory subgroup analyses 
indicate that safety outcomes were generally similar between 
cohorts for age and gender (Supplementary Table 2).

The need for reintervention for valve-related dysfunction 
was very low (2  patients, 0.8%): in one patient the neo2 
valve had embolised during the procedure and a  non-study 
valve was implanted, with surgery performed later to retrieve 
the embolised valve; one patient exhibited moderate PVL 
>30  days post-procedure and was treated with balloon val-
vuloplasty to correct the leak. There were 2 cases of valve 
thrombosis noted up to 1 year: one in a patient who received 
a non-study valve following embolisation of the initial neo2 
valve and one in a patient who exhibited HALT at 30 days 
and 1 year and had begun oral anticoagulant therapy shortly 
before the 1-year follow-up visit. 

Data on patients’ change in NYHA Functional Class are 
shown in Figure 2. Data on Functional Class were available 
for 184 surviving patients at 1  year. Overall, 73% of these 

Intention-to-treat
N=250

30-day imaging data analysed

Premature discontinuation
   • Withdrawal from study, n=20
   • Missed 1 y follow-up, n=7*

TTE: 91%
(224/246)

CT: 83%
(204/246)

1-year imaging data analysed

TTE: 76%
(186/246)

CT: 62%
(153/246)

30-day
clinical follow-up visit completed

or death
94% (236/250)

Device not in
correct position

n=4

Successfully
implanted

N=246

1-year
clinical follow-up visit completed

or death
89% (223/250)

Figure 1. ACURATE neo2 PMCF patient disposition up to 1 year. The ACURATE neo2 Post Market Clinical Follow up (PMCF) 
Study enrolled 250 patients, 246 of whom (98.4%) were implanted with an ACURATE neo2 valve. *Patient survival confirmed, 
but no additional follow-up data collected. CT: computed tomography; TTE: transthoracic echocardiogram
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patients improved by at least 1 Functional Class from baseline 
to 1 year, and 28% improved by at least 2 classes. Patients’ 
health status showed measurable improvement at 30  days 
and 1  year. Values for the EQ-5D index score increased 

significantly from baseline to 30 days (n=224, ∆0.028±0.17; 
p=0.01) and from baseline to 1  year (n=198, ∆0.037±0.16; 
p=0.001). There was also significant improvement in the 
EQ Visual Analogue Scale from baseline to 30 days (n=223, 

Table 1. VARC-2 safety up to 1 year.
Event 30 days 1 year

All-cause mortality 0.8 (2) 5.1 (12)

Cardiovascular mortality 0.8 (2) 3.4 (8)

All stroke 0.8 (2) 3.0 (7)

Disabling stroke 0 (0) 1.3 (3)

Non-disabling stroke 0.8 (2) 1.7 (4)

Bleeding

Life-threatening or disabling 2.9 (7) 3.7 (9)

Major 2.4 (6) 2.8 (7)

Myocardial infarction (>72h post-procedure) 0 (0) 0.4 (1)

Repeat procedure for valve-related dysfunction 0.4 (1)a 0.8 (2)b

Hospitalisation for valve-related symptoms or 
worsening congestive heart failure

0 (0) 1.7 (4)

Prosthetic aortic valve thrombosis 0.4 (1)c 0.9 (2)d

Prosthetic aortic valve endocarditis 0.4 (1) 1.7 (4)

Newly implanted permanent pacemaker

Among all patients 6.1 (15) 7.8 (19)

Among pacemaker-naïve patients (n=235) 6.5 (15) 8.3 (19)

Values reported are binary rates at 30 days and Kaplan-Meier time-to-event rate estimates at 1 year, expressed as % (n). a Surgical removal of an embolised 
ACURATE neo2 valve. b Moderate PVL recorded >30 days post-procedure, corrected by balloon valvuloplasty. c Thrombus noted predischarge in non-study 
valve implanted subsequent to ACURATE neo2 embolisation. d Diagnosis of HALT at 30 days and 1 year, with oral anticoagulant therapy initiated shortly 
before 1-year visit. HALT: hypoattenuated leaflet thickening; PVL: paravalvular leak; VARC: Valve Academic Research Consortium

EuroIntervention Central Illustration

Key outcomes from the ACURATE neo2 PMCF Study.

All-cause
mortality 5.1%

All stroke 3.0%

Disabling
stroke 1.3%

Hospitalisation 1.7%

Repeat
procedure 0.8%

ACURATE neo2 PMCF Study
Post-market clinical follow-up surveillance for the

ACURATE neo2 transcatheter heart valve

CEC-adjudicated 
clinical outcomes at 1 year

Echocardiographic
core laboratory

Low gradient
7.6±3.2 mmHg

Large effective orifice area
1.7±0.4 cm²

Minimal paravalvular leak
Greater than mild
in <1% of patients

4D-CT imaging 
core laboratory

No significant difference for

HALT vs No HALT
AV

gradient7.1±4.3 mmHg 7.8±2.7 mmHg

AV
area1.6±0.4 cm² 1.7±0.4 cm²

All-cause
mortality1.4% 0.0%

All
stroke1.4% 2.2%

Won-Keun Kim et al. • EuroIntervention 2024;20:85-94 • DOI: 10.4244/10.4244/EIJ-D-23-00823

4D-CT: four-dimensional computed tomography; AV: aortic valve; CEC: clinical events committee; HALT: hypoattenuated 
leaflet thickening
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∆7.2±17.3; p<0.001) and from baseline to 1  year (n=196, 
∆7.0±21.9; p<0.001).

ECHOCARDIOGRAPHIC OUTCOMES
Core laboratory-adjudicated echocardiographic analyses indi-
cate that haemodynamic improvements occurred early and 
were maintained up to 1 year. The mean aortic valve area was 
0.7±0.2 cm2 at baseline, 1.6±0.4 cm2 at discharge and 30 days, 

and 1.7±0.4 cm2 at 1 year. The mean aortic valve gradient was 
47.6±14.5  mmHg at baseline, 9.7±5.4  mmHg at discharge, 
8.6±3.9  mmHg at 30  days, and 7.6±3.2  mmHg at 1  year 
(Figure 3A). Paired analyses of patients with data available at 
discharge, 30  days, and 1  year (n=116) indicate significant 

improvements in valve area and gradient post-TAVI (Figure 3B, 
Figure 3C). Patients exhibited substantial improvement in PVL 
overall, and in the paired population of patients with data avail-
able at all 3 post-TAVI time points (Figure 4). At 1 year, 84% of 
patients had no/trace PVL, 15% had mild PVL, and <1% had 
moderate PVL. There was no severe PVL detected at any point 
in the study. In the paired analyses, 13% of patients improved 
at least one PVL grade between their discharge and 1-year visit. 

ACURATE neo2 valve performance was also evaluated in 
a post hoc analysis of bioprosthetic valve dysfunction, using the 
definitions outlined in the recent VARC-3 guidelines10. Per this 
definition, there were no cases of moderate or severe haemody-
namic valve deterioration observed in the study up to 1 year.

Dead
0.8%
(2/50)

Dead
4.8%

(12/250)

Not done
21.6%

(54/250)

Not done
15.2%

(38/250)

Not done
0.8%

(2/250)

NYHA III
2.8%

(7/250)

NYHA III
6.8%

(17/250)

NYHA IV
1.2%

(3/250)

NYHA III
50.8%

(127/250)

NYHA II
27.6%

(69/250)

NYHA II
34.4%

(86/250)

NYHA II
38.8%

(97/250)

NYHA I
43.2%

(108/250)

NYHA I
42.8%

(107/250)

NYHA I
8.4%

(21/250)

1 year30 daysBaseline

Figure 2. Post-TAVI improvement in functional status. Patients exhibited progressive improvement in NYHA Functional Class 
after TAVI with ACURATE neo2. Among patients with evaluable data, improvement from baseline by at least 1 Functional 
Class was seen in 71% of patients at 30 days and 73% at 1 year. NYHA: New York Heart Association; TAVI: transcatheter 
aortic valve implantation
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4D-CT IMAGING OUTCOMES
For the primary imaging endpoint, some degree of HALT 
was detected at 30 days in 24.5% (50/204) of patients with 
imaging data available, and 9.3% (19/204) of patients exhib-
ited HALT severity of >50% leaflet involvement of at least 
one leaflet. At 1  year, 153  patients had evaluable 4D-CT 
imaging data available (Supplementary Table 3). Some degree 
of HALT was detected in 49/153  patients (32.0%), and 
18  patients (11.8%) exhibited HALT severity of >50%. 

There was evidence of restricted leaflet mobility in one leaf-
let in 13.1% of patients, in two leaflets in 10.5% of patients, 
and in all three leaflets in 7.2% of patients. While antico-
agulation was an exclusion criterion, there were patients 
who were prescribed oral anticoagulant (OAC) therapy per 
standard of care. There were 11 patients who had a 30-day 
CT scan while on OAC therapy and 15  patients who had 
a  1-year CT scan while on OAC therapy; none of these 
patients had HALT.
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Figure 3. Change in valve haemodynamics. Core laboratory-adjudicated echocardiographic data in the full ITT population 
(N=250) indicate early haemodynamic improvements are maintained up to 1-year follow-up (A). Paired analyses of patients 
with data available at discharge, 30 days, and 1 year (n=116) indicate significant improvement post-procedure in the (B) mean 
aortic valve area (effective orifice area) and (C) mean aortic valve gradient (reported as time-velocity integral [TVI] ratio). 
P-values are derived from a paired t-test analysis. AV: aortic valve; ITT: intention-to-treat
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Figure 4. Improvement in paravalvular leak. At 1 year, 99% of patients in the ITT population exhibited mild or less PVL, and 
<1% had moderate PVL (no patients exhibited greater than moderate PVL at any time post-procedure). A paired analysis of 
patients who had core laboratory-adjudicated echocardiographic data available at baseline, 30 days, and 1 year (n=116) showed 
similar outcomes. ITT: intention-to-treat; PVL: paravalvular leak
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To evaluate the change in HALT severity, a  paired analy-
sis was performed for patients with HALT data available 
at 30  days and 1  year (n=135; none of these patients were 
on OAC therapy). HALT severity spontaneously improved 
in 12% of these patients, remained unchanged in 67% of 
patients, and worsened in 21% of patients. There did not 
appear to be any clinical implications of HALT and restricted 
leaflet mobility, as there was no association observed between 
HALT at 30 days or 1 year and 1-year clinical or haemody-
namic outcomes (Table 2). 

Discussion
Results from the ACURATE neo2 PMCF Study at 1  year 
indicate sustained safety with ACURATE neo2. The rates for 
mortality and disabling stroke observed in the present study 
(5.1% and 1.3%, respectively) are comparable to or lower 
than other large “real-world” TAVI registries of second- and 
third-generation competitor devices. In the S3U registry, the 
1-year rates for mortality and disabling stroke were 6.3% and 
2.0%, respectively, for patients treated with SAPIEN 3 and 
4.9% and 1.0%, respectively, for those treated with SAPIEN 
3 Ultra (both Edwards Lifesciences)11. Patients treated with 
Evolut PRO/PRO+ (Medtronic) in the NEOPRO/NEOPRO-2 
registries had a 1-year mortality rate of 10%12; those from the 
FORWARD PRO registry had a 9.7% mortality rate and 4.6% 
disabling stroke rate at 1 year13. Patients treated with neo2 had 
low rates for pacemaker implantation (7.8%, compared with 
12.1% for SAPIEN 3 and 8.5% for SAPIEN 3 Ultra in the S3U 
registry, and 22.7% in FORWARD PRO)11,13 and for rehos-
pitalisation (1.7%, compared with 3.0% for SAPIEN 3 and 
2.2% for SAPIEN 3 Ultra)11. 

A strength of the present study is the longitudinal assess-
ment of valve haemodynamics and PVL, with data adjudi-
cated by an echocardiographic core laboratory. Overall, the 
magnitude of improvement from baseline in valve area and 
gradient were in line with expectations and were maintained 
up to 1-year follow-up. Patients showed significant interindi-
vidual improvement in gradient, not only from baseline but 
between discharge and 30 days, and 30 days and 1 year. The 
rate of PVL in the present study was very low, as observed 
in other recent studies of neo24,5,14,15, and can be attributed 
primarily to the device’s augmented inner and outer sealing 
skirts. In paired analyses, the proportion of patients with mild 
or moderate PVL declined during 1 year of follow-up (22.6% 
at discharge, 18.1% at 30  days, 16.2% at 1  year), and the 
grade of PVL improved between discharge and 1 year in 13% 
of patients. These results are consistent with other studies of 
self-expanding valves with longitudinal echocardiographic fol-
low-up: in a paired analysis from the FORWARD PRO Study, 
there was a decrease in PVL severity over time, with 37.7% 
of patients exhibiting mild or greater PVL at discharge com-
pared to 30.9% at 1  year13, and in the PORTICO-1 study, 
17.9% of patients with mild PVL at 30 days improved to no/
trace PVL at 1 year16. 

The present study also includes core laboratory evalua-
tion of the incidence of HALT and an assessment of its clin-
ical impact. A recent meta-analysis found a median 6% of 
patients exhibited evidence of leaflet thrombosis at 30 days 
post-TAVR17. However, the incidence in individual stud-
ies is considerably higher when patients’ use of oral anti-
coagulant therapy is taken into account. The 30-day and 
1-year HALT rates in the present study, which excluded 

Table 2. Clinical and haemodynamic outcomes at 1 year by HALT status.

HALT 
at 30 d or 1 y

N=72

No HALT 
at 30 d or 1 y

N=93
p-value

VARC-2 safety event

All-cause mortality 1.4 (1) 0 (0) 0.25

Cardiovascular mortality 1.4 (1) 0 (0) 0.25

All stroke 1.4 (1) 2.2 (2) 0.74

Disabling stroke 0 (0) 0 (0) --

Non-disabling stroke 1.4 (1) 2.2 (2) 0.74

Repeat procedure for valve-related dysfunction 0 (0) 0 (0) --

Hospitalisation for valve-related symptoms or 
worsening congestive heart failure

1.4 (1) 1.1 (1) 0.84

Prosthetic aortic valve thrombosis 1.5 (1) 0 (0) 0.25

Prosthetic aortic valve endocarditis 1.4 (1) 1.1 (1) 0.83

Newly implanted permanent pacemaker 1.6 (1) 3.2 (3) 0.46

Echocardiographic measurement n=27 n=91

Mean aortic valve gradient, mmHg 7.1±4.3 7.8±2.7 0.36

Mean aortic valve area, cm2 1.6±0.4 1.7±0.4 0.53

Safety event rates are reported as landmark time-to-event rate estimates (7 d to 365 d post-procedure), expressed as % (n). Echocardiographic measures 
are core laboratory adjudicated, and only subjects with HALT recorded at 30 days and 1 year are included in the analysis; aortic valve area is reported as 
the time-velocity integral ratio. HALT: hypoattenuated leaflet thickening; VARC: Valve Academic Research Consortium
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any patients on anticoagulant therapy, were 24.5% and 
32.0%, respectively. These rates fall within the range of 
those observed among patients not treated with antico-
agulant therapy in other contemporary studies (11.0% at 
30  days and 24.4% at 1  year in PARTNER 318; 15.8% 
at 30  days in the LRT study19; 17.3% at 30  days and 
30.9% at 1  year in the Evolut Low Risk trial20). Studies 
have shown that HALT is dynamic, and while the use of 
oral anticoagulants increases the likelihood that leaflet 
thrombosis will be resolved17, in many cases spontaneous 
resolution of HALT occurs18,20 as was the case for some 
of the patients in the present study. The reported impact 
of HALT on valve haemodynamics and clinical outcomes 
is also variable. Data from PARTNER 3, LRT, and the 
SAVORY registry suggest there are no significant changes 
in aortic valve gradient or effective orifice area observed 
over time in patients with HALT18,21,22. While PARTNER 
3 and the SAVORY registry did not find any association 
between HALT and the individual endpoints of death, 
myocardial infarction, or stroke up to 1 year18,22, the afore-
mentioned meta-analysis identified a  2.6-fold relative risk 
increase for stroke or transient ischaemic attack in patients 
with leaflet thrombosis17, and patients with HALT in the 
LRT study had a numerically higher stroke rate at 1 year, 
although this was not statistically significant21. The pre-
sent study found no association between HALT at 30 days 
or 1 year and 1-year clinical or haemodynamic outcomes; 
however, the overall stroke rate in the study was low, and 
the sample size was relatively small.

Limitations
In this single-arm study, clinical follow-up was limited to 
1  year. For some clinical and imaging endpoints, the evalua-
ble sample size was reduced because of lack of follow-up or 
unanalysable data (e.g., poor image quality). These factors 
constrained the ability to determine the extent of the correla-
tion between HALT and clinical outcomes. Additional follow-
up data are needed to evaluate the long-term performance of 
neo2 and assess the impact of HALT on valve performance and 
durability over time.

Conclusions
The ACURATE neo2 PMCF Study results confirm that treat-
ment with ACURATE neo2 is safe and efficacious in patients 
with aortic stenosis undergoing transfemoral TAVI in a routine 
clinical setting. Good clinical and haemodynamic outcomes 
were maintained up to 1 year of follow-up, with very low rates 
of new pacemaker implantation and minimal reintervention 
for valve-related dysfunction. At 1 year, 12% of patients had 
4D-CT evidence of HALT severity >50%; however, there was 
no observed impact of HALT on 1-year clinical or haemody-
namic outcomes. 
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Supplementary Table 1. Baseline demographics and patient characteristics. 

 
ITT Population 

(N=250) 

Patient Characteristics  

Age (years) 80.8±6.2 (250) 

Sex, female 63.6% (159/250) 

Diabetes, medically treated 24.0% (60/250) 

Hypertension 80.8% (202/250) 

Coronary artery disease 40.8% (102/250) 

History of atrial fibrillation 4.4% (11/250) 

History of stroke 5.2% (13/250) 

Prior pacemaker at baseline 6.0% (15/250) 

NYHA Functional Class  

I 8.4% (21/250) 

II 38.8% (97/250) 

III 51.2% (128/250) 

IV 0.8% (2/250) 

Unknown 0.8% (2/250) 

Risk Assessments  

Mean STS Score (%) 2.9±2.0 (143) 

STS Score (category)  

STS Score < 3% 68.5% (98/143) 

STS Score ≤ 3% to < 8% 28.7% (41/143) 

STS Score ≥ 8% 2.8% (4/143) 

EuroSCORE II (%) 3.3±2.8 (201) 

Operative Risk Group (as per Heart Team assessment)  

High Operative Risk 31.2% (78/250) 



 

 
ITT Population 

(N=250) 

Intermediate Operative Risk 31.6% (79/250) 

Low Operative Risk 37.2% (93/250) 

Values are means ± standard deviation (n) or percent (n/N). 

Abbreviations: ITT, intention-to-treat population; LVOT, left ventricular outflow tract; NYHA, New York 
Heart Association function class; STS, Society of Thoracic Surgeons 

 
 
  



 

Supplementary Table 2. VARC-2 safety events at 1 year by gender and age. 

Event 
Female 
(N=159) 

Male 
(N=91) 

< 75 years 
(N=32) 

≥ 75 years 
(N=218) 

All-cause mortality 5.3% (8) 4.5% (4) 3.2% (1) 5.3% (11) 

Cardiovascular mortality 3.3% (5) 3.4% (3) 3.2% (1) 3.4% (7) 

All stroke 2.0% (3) 4.5% (4) 6.5% (2) 2.4% (5) 

Disabling stroke 0.7% (1) 2.3% (2) 3.2% (1) 1.0% (2) 

Non-disabling stroke 1.3% (2) 2.3% (2) 3.2% (1) 1.4% (3) 

Bleeding     

Life-threatening or disabling 4.0% (6) 3.4% (3) 6.5% (2) 3.4% (7) 

Major 3.3% (5) 2.3% (2) 6.5% (2) 2.4% (5) 

Myocardial infarction (>72h post procedure) 0.7% (1) 0.0% (0) 3.2% (1) 0.0% (0) 

Repeat procedure for valve-related 
dysfunction 

0.7% (1) 1.1% (1) 0.0% (0) 1.0% (2) 

Hospitalization for valve-related symptoms or 
worsening congestive heart failure 

0.7% (1) 3.4% (3) 0.0% (0) 1.9% (4) 

Prosthetic aortic valve thrombosis 1.3% (2) 0.0% (0) 3.2% (1) 0.5% (1) 

Prosthetic aortic valve endocarditis 1.3% (2) 2.3% (2) 3.2% (1) 1.4% (3) 

Newly implanted permanent pacemaker 7.3% (11) 9.1% (8) 9.7% (3) 7.7% (16) 

Values reported are time-to-event rate estimates, expressed as % (n). 
Abbreviations: VARC, valve academic research council 

 

 
  



 

Supplementary Table 3. Patients undergoing core laboratory 4D-CT imaging at 1 year. 

Imaging Status 
ITT Population 

N=250 

Imaging performed  160 (64%) 

Image not analyzed due to poor quality 7 

Imaging not performed 90 (36%) 

Patient non-compliance 42 

Patient withdrawn from study 21 

Patient deceased 14 

Investigator discretion / medical reason 12 

Patient received non-study valve 1 

Values are n or n (%). 
Abbreviations: ITT, intention-to-treat 
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