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Abstract

Background Transcatheter aortic valve implantation (TAVI) serves a growing range of patients with severe aortic stenosis
(AS). TAVI has evolved to a streamlined procedure minimizing length of hospital stay.

Aims To evaluate the safety and efficacy of an early discharge (ED) strategy after TAVL.

Methods We performed an international, multi-center, prospective observational single-arm study in AS patients under-
going TAVI with the ACURATE valve platform. Eligibility for ED was assessed prior to TAVI and based on prespecified
selection criteria. Discharge <48 h was defined as ED. Primary Valve Academic Research Consortium (VARC)-3-defined
30-day safety and efficacy composite endpoints were landmarked at 48 h and compared between ED and non-ED groups.
Results A total of 252 patients were included. The median age was 82 [25th—75th percentile, 78—85] years and the median
Society of Thoracic Surgeons Predicted Risk of Mortality (STS-PROM) score was 2.2% [25th-75th percentile, 1.6-3.3].
ED and non-ED were achieved in 173 (69%) and 79 (31%) patients respectively. Monitoring for conduction disturbances
was the principal reason for non-ED (33%). Overall, at 30 days, all-cause mortality was 1%, new permanent pacemaker
rate was 4%, and valve- or procedure-related rehospitalization was 4%. There was no difference in the primary safety and
efficacy endpoint between the ED and non-ED cohorts (OR 0.84 [25th—75th percentile, 0.31-2.26], p=0.73, and OR 0.97
[25th—75th percentile, 0.46-2.06], p=0.94). The need for rehospitalization was similarly low for ED and non-ED groups.
Conclusion Early discharge after TAVI with the ACURATE valve is safe and feasible in selected patients. Rhythm monitor-
ing and extended clinical observation protracted hospital stay.
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Graphical Abstract

Safety and feasibility of early discharge after transcatheter aortic valve implantation with ACURATE Neo, an international
multi-center, prospective observational single-arm study. OR, odds ratio (95% confidence interval); VARC, Valve Academic

Research Consortium
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Introduction

Transcatheter aortic valve implantation (TAVI) for severe
aortic stenosis (AS) has evolved since its conception in
the beginning of the century [1]. Transcatheter heart valve
(THV) iterations and operator experience drastically and
reproducibly reduced serious adverse events [2-5]. A
simplified lean TAVI procedure may enable early ambu-
lation and shorter admission times [6—8]. Early hospital
discharge (ED) may increase hospital capacity and reduce
healthcare costs.

There is wide institutional and geographical variability
in length of hospital stay (LOS) after TAVI. Comorbidities,
frailty status, procedure-specific features (general anesthe-
sia, access strategy), complications (vascular complica-
tions, neurological events, conduction disorders), and psy-
chosocial circumstances affect LOS [9]. Patient selection
and efforts to mitigate procedure complications are key for
early discharge. Recent prospective studies established the
safety and feasibility of an early discharge policy in selected
patients after successful TAVI (FAST-TAVI) [10] or with
extensive life expectancy inclusion criteria (3 M) [11].
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The ACURATE Neo (Boston Scientific, Marlborough,
MA) is a supra-annular self-expanding transcatheter heart
valve at relatively low risk for conduction disorders [12].
The latest iteration, the Neo 2, includes a sealing fabric to
mitigate paravalvular leaks. The project to look for early
discharge in patients undergoing TAVI with the ACURAT
E (POLESTAR) study was a prospective observational
study to evaluate safety and feasibility of ED within 48 h
after TAVI with an ACURATE Neo valve in patients with
symptomatic severe AS who were deemed candidates for
ED prior to the TAVI procedure.

Methods

POLESTAR was an international multi-center, prospective
observational single-arm study (NCT03910751) conducted
in the Netherlands, Belgium, the UK, and Canada. The
rationale and design of the trial have been published pre-
viously [13]. Patients with symptomatic severe AS who
were deemed suitable candidates for TAVI with ACURAT
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E Neo valve and expected discharge to the individual’s
home environment within 48 h were eligible for the study.
Inclusion and exclusion criteria are reported in Supple-
mentary Table 1. Key exclusion criteria were as follows:
left ventricular ejection fraction (LVEF) < 35%, more than
moderate mitral regurgitation, severe pulmonary hyper-
tension (SPAP > 60 mmHg), unresolved complex coronary
artery disease, presence of high-grade atrioventricular
(AV) block or right bundle branch block, non-transfemoral
access, severe peripheral artery disease, BMI > 35 kg/m?,
frailty (determined by a multi-parametric assessment per
local practice and separately discussed in the multidis-
ciplinary heart team that may involve geriatricians), and
inappropriate social support and/or familial care.

Study procedures

Local multidisciplinary heart teams confirmed anatomical
feasibility for transfemoral TAVI with ACURATE Neo
based on multi-slice computed tomography and feasibility
for early discharge based on the predefined set of inclusion
and exclusion criteria. The intention for ED was discussed
with all patients and the study team had to verify that proper
social support was present should the patient be discharged
early. Written informed consent was obtained prior to the
TAVI procedure. The study was conducted in accordance
with the principles of the Declaration of Helsinki and did
not fall under the scope of the Medical Research Involving
Human Subjects Act as determined by the Erasmus
University Medical Center institutional ethics committee.
Separate approval was given by the national research ethics
committee of Belgium and the UK respectively. Site-
specific research ethics boards provided approval in Canada.

Transfemoral TAVI was performed using ACURATE
Neo or ACURATE Neo 2. Local anesthesia or conscious
sedation, ultrasound-guided arterial access, and pacing on
the left ventricle (LV) wire were recommended to streamline
the TAVI procedure. Actual discharge timing was per treating
physician’s discretion, based on advisory criteria and aligned
with each individual patient. Patients were only eligible for
early discharge if the QRS and AV intervals had plateaued
or narrowed again within 48 h [13]. Transfer to a referring
hospital or nursing care facility did not qualify as early
discharge. All patients were contacted by telephone day + 1
and + 7 after discharge to assess serious adverse events.

Endpoints

Clinical endpoints were according to the Valve Academic
Research Consortium (VARC)-3 consensus [14]. The primary
safety endpoint at 30 days was a composite of all-cause death,
any stroke, VARC type 2—4 bleeding, acute kidney injury stage
3—-4, major vascular, major access related and major cardiac

structural complication, moderate or severe aortic regurgita-
tion, new permanent pacemaker implantation (PPI), surgery,
or intervention related to the transcatheter heart valve.

The efficacy endpoint was a composite of all-cause
death, all stroke, rehospitalization for procedure- or valve-
related causes, Kansas City Cardiomyopathy Questionnaire
(KCCQ) Overall Summary Score (OSS) <45, or decline
from baseline > 10 points.

Secondary endpoints included early discharge success
within 48 h after TAVI, occurrence of newly acquired
conduction abnormalities, need for permanent pacemaker
implantation, and prosthetic valve performance based on
transthoracic echocardiography. Reasons for ED failure were
recorded. Quality of life (QoL) was assessed at baseline and
30 days post-TAVI using the EQ-5D-5L index/utility score
and the KCCQ.

Statistics

Normality of continuous variables was tested using the
Shapiro—Wilk test. Accordingly, continuous variables were
described as mean with standard deviation, or as median
with 25th and 75th percentile. Categorical variables were
expressed as percentages and counts. The primary endpoints
at 30 days were described as proportions. A landmark analysis
of the efficacy and safety endpoints set at 2 days post-TAVI,
the point at which ED was determined, with follow-up up
to 30 days was performed using logistic regression with the
discharge group as the independent variable and year of pro-
cedure as covariate. Odds ratios with 95% confidence interval
were provided with the non-ED group as reference. Patients
with a non-lethal event prior to the 2-day landmark were not
excluded for the landmark analysis. Patients who died within
2 days after TAVI were excluded from the landmark analysis.
EQ-5D-5L and KCCQ scores at baseline versus 30 days were
compared using paired -tests. All tests were two-tailed, and a
p-value of <0.05 was considered statistically significant.

An independent clinical research organization (Avania
BV, Bilthoven, NL) assisted in monitoring at least 25% of
source data. An independent clinical event committee adju-
dicated major adverse events. Boston Scientific provided an
unrestricted grant but was not involved in data acquisition,
analysis, or statistics. The first and last authors prepared the
first draft of the manuscript. All co-authors reviewed and
approved the manuscript.

Results
Between April 2019 and December 2022, a total of 252
patients were included at 15 sites in the Netherlands, Bel-

gium, Canada, and the UK. Baseline patient demographics
are reported in Table 1. The median age was 82 [25th—75th
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Table 1 Baseline characteristics

Overall Early discharge  No early discharge p-value
n=252 n=173 n=179

Age, years 82 [78-85] 82 [78-84] 82 [76-85] 0.40
Female 133 (53) 89 (51) 44 (56) 0.53
BMI, kg/m? 27+3.9 27+3.9 26+3.8 <0.01
Hypertension 148 (59) 104 (60) 44 (56) 0.48
Diabetes mellitus 54 (21) 41 (24) 13 (17) 0.19
eGFR <60 90 (36) 64 (37) 26 (33) 0.53
Stroke or TIA 33 (13) 18 (10) 15 (19) 0.06
Peripheral artery disease 15 (6) 13 (8) 2(3) 0.16
Myocardial infarction 21 (8) 14 (8) 70) 0.84
PCI 62 (25) 40 (23) 22 (28) 0.42
CABG 23 (9) 19 (11) 4(5) 0.16
Atrial fibrillation 46 (18) 27 (16) 19 (24) 0.11
Pacemaker/ICD 19 (8) 14 (8) 5(6) 0.64
LBBB* 17 (8) 10 (7) 7 (10) 0.42
NYHA class’ 0.65

| 14 (6) 8(5) 6 (8)

11 122 (49) 82 (48) 40 (51)

il 113 (45) 80 (47) 33 (42)

v - - -

STS-PROM, % 2.2[1.6-3.3] 2.3[1.7-3.3] 2.2[1.4-3.3] 0.64
Echocardiography

LVEF, % 60 [55-62] 60 [55-63] 60 [55-62] 0.78

Peak gradient, mmHg 71+20 71+21 72+19 0.69

Mean gradient, mmHg 43+13 43+ 14 43+12 0.86

Aortic valve area, cm? 0.79 [0.64-0.90] 0.76 [0.61-0.90] 0.80 [0.70-0.90] 0.57

Aortic regurgitation > moderate* 32 (13) 24 (14) 8(11) 0.46

Mitral regurgitation > moderate* 26 (11) 15(9) 11 (14) 0.20

Tricuspid regurgitation > moderate* 23 (9) 15(9) 8 (11) 0.68

Values are numbers with (%), means + SD, or medians with [25th-75th percentile]

*Percentages given of population without baseline pacemaker and with ECG available. "Percentages given

of non-missing population

BMI body mass index, CABG coronary artery bypass grafting, COPD chronic obstructive pulmonary dis-
ease, eGFR estimated glomerular filtration rate, /CD implantable cardioverter defibrillator, LBBB left bun-
dle branch block, LVEF left ventricular ejection fraction, PCI percutaneous coronary intervention, S7S-
PROM Society of Thoracic Surgeons’ predicted risk of mortality, 7/A transient ischemic attack

percentile, 78-85] years, 53% were female, and the median
Society of Thoracic Surgeons Predicted Risk of Mortal-
ity (STS-PROM) score was 2.2% [25th—75th percentile,
1.6-3.3]. Overall, 3936 transfemoral TAVI procedures
were performed at the 15 participating sites during the study
period.

Procedural data are summarized in Table 2. An ACURAT
E Neo or Neo 2 was implanted in 98% of patients. Reasons
for a different transcatheter platform than ACURATE were
as follows: anatomical mismatch (n=2), emergency surgery
(n=1), and no on-site availability of the proper ACURAT
E valve size (n=1). In two patients, no clear reason was
provided. Overall, two patients required conversion to sur-
gery and three patients needed more than one transcatheter

@ Springer

heart valve (due to two valve migrations, one severe aortic
regurgitation [AR] due to high implant).

Local anesthesia or conscious sedation was used in 153
(61%) and 97 (38%) patients respectively. Escalation to gen-
eral anesthesia was required in the 2 patients (1%) because
of conversion to surgery. A filter-based cerebral embolic
protection device was used in 99 (39%) patients. Routine
post arteriotomy closure angiography was performed in 9/15
sites. The other 6 sites made femoral angiography when
clinically indicated.

Early discharge was achieved in 173 patients (69%), and
in 79 patients (31%), discharge was delayed. Reasons for
ED failure are tabulated in Fig. 1. Conduction disturbances
with prolonged rhythm monitoring were needed in 33%, and
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Table 2 Procedural characteristics

Overall
n=252
Valve type
- ACURATE Neo 125 (50)
- ACURATE Neo 2 121 (48)
- Other 6(2)
> 1 valve implanted 3(1)
Concomitant PCI 10 (4)
Cerebral protection used 99 (39)
Local anesthesia 153 (61)
Conscious sedation 97 (38)
General anesthesia 2(D)
Type arteriotomy closure®
- Manta 48 (19)
- Proglide/Prostar 200 (80)
- Surgical (1)
Additional angioseal 59 (23)
Valve embolization 3
Conversion to surgery 2(D)f

Values are numbers with (%)

*In three patients, no type was reported; percentages are given of
non-missing population. "In one patient, valve embolization resulted
in conversion to surgery

PCI percutaneous coronary intervention

extended (clinical) observation for the likes of fever and/
or elevated CRP levels was reported in 22% and (major)
VARC-defined complications in 15%. In the overall popu-
lation, the median length of hospital stay was 2 [25th—75th

Fig. 1 Reasons for no early n=252

discharge. Left histogram shows

the total population. Right

histogram shows the no early

discharge subgroup. Complica- 90%
tions are defined according to

the Valve Academic Research

Consortium (VARC)-3

percentile, 1-3] days. ED was more common in the 2nd half
of the enrollment period (79/126 vs. 94/126, p=0.04).

Compared to the ED group, patients with no ED had
lower BMI and more often a history of previous stroke
(Table 1). Regional differences were observed, with the
highest ED rate in the UK and lowest in the Netherlands
(Supplementary Table 2). After discharge, one patient with-
drew from study participation.

Overall, all-cause mortality was 1% at 30 days with a
stroke rate of 2%. Major vascular complications occurred
in 4% of patients. A total of 34 (14%) patients reached a
safety endpoint at 30 days. In the landmark analysis after
2 days, 7% and 9% of patients with ED and non-ED reached
the safety endpoint respectively (OR 0.84 [25th—75th per-
centile, 0.31-2.26], p=0.73) (Table 3). Clinical event
rates decreased per year (OR 0.64 [25th—75th percentile,
0.41-0.99], p=0.04). A total of 39 (16%) patients reached
the efficacy endpoint at 30 days. The 2-day landmark anal-
ysis showed that 15% of patients with ED and non-ED
reached the efficacy endpoint between 2 and 30 days (OR
0.97 [25th—75th percentile, 0.46-2.06], p=0.94). Procedure
year did not affect the efficacy endpoint (OR 0.86 [25th—75th
percentile, 0.62—1.20], p=0.38). No other covariates were
included due to low number of events.

Secondary outcomes at 30 days are reported in Table 4
and Supplementary Table 3. Overall, 9 patients (4%)
received new permanent pacemaker implantation (PPI). Rea-
sons for PPI were total atrioventricular block (n=7) or new
left bundle branch block with increasing PR interval (n=2).
Of these patients, 6 required new PPI during the index

n=79 _.-~-Death (1%)
_.-~.---Social situation (1%)
——————————————————— -7 ___-Patient not willing (2%)

4%  Medication titration
Other complication

Logistics

Minor VARC complication

Major VARC complication

Extended observation

Conduction disturbances
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Table 3 Primary outcomes at

Overall Overall No early discharge vs. early discharge landmarked at
30 days n=251 landmarked 2 days
at 2 days
n=250
Early discharge No early discharge p-value
Safety endpoint 34 (13.5) 19 (7.6) 12 (7.0) 7(9.0) OR 0.84 [0.31-2.26] 0.73
Efficacy endpoint 39 (15.5) 37 (14.9) 25 (14.5) 12 (15.4) OR 0.97 [0.46-2.06]  0.94

Values are numbers with (%) or odds ratios with [95% confidence intervals] and no early discharge as the
reference group. The composite safety endpoint TAVI included the following: all-cause death, any stroke,
VARC type 2—4 bleeding, acute kidney injury stage 3—4, major vascular, major access related and major
cardiac structural complication, moderate or severe aortic regurgitation, new permanent pacemaker implan-
tation, surgery, or intervention related to the transcatheter heart valve. The composite efficacy endpoint
included all-cause death, all stroke, rehospitalization for procedure- or valve-related causes, KCCQ Overall
Summary Score <45, or decline from baseline> 10 points. One patient withdrew from follow-up directly
after discharge. Odds ratios with [95% confidence intervals] are provided with no early discharge as the

reference group

Table 4 Secondary outcomes at 30 days

Overall n=251% Early discharge No early discharge ~ p-value
n=172 n="79

All-cause death 2(1) 1(1) 1(1) 0.53
Cardiovascular death 2(1) 1(1) 1(1) 0.53
Stroke 4(2) 1(1) 34 0.09
VARC 24 bleeding 8(3) 2(1) 6(8) 0.01
Acute kidney injury stage 3—4 1) - 1(1) 0.32
Major vascular complication 10 (4) 312 709) 0.01
Major access related complication 1(1) - 1(1) 0.32
Major cardiac structural complication 2(1) - 1(1) 0.10
Moderate or severe AR 73) 6 (4) 1(1) 0.43
New permanent pacemaker 94) 3(2) 6 (8) 0.03
New conduction disturbances*, on discharge ECG 52 (21) 25 (15) 27 (34) <0.01
Surgery or intervention related to valve 2(1) - 2(3) 0.10
All-cause rehospitalization 18 (7) 11 (6) 709) 0.48
Rehospitalization for procedure or valve related cause 10 (4) 503) 5(6) 0.29
KCCQ 0SS <45 or decline> 10 points§ 26 (11) 19 (12) 7 (10) 0.68
Endocarditis 2(1) 1(1) 1(1) 0.53

Myocardial infarction -

Values are numbers with (%)

*1 patient withdrew from follow-up directly after discharge, leading to n=251 patients. TOf 235 patients, determined between TAVI and 30 days.
#New permanent bundle branch block, any new AV block, any new permanent pacemaker. "Number of missing n=21, percentages given of non-

missing population

AR aortic regurgitation, KCCQ OSS Kansas City Cardiomyopathy Questionnaire Overall Summary Score, VARC Valve Academic Research Con-

sortium

hospitalization, all of which were discharged > 48 h after
TAVI. Three (2%) patients in the ED group required PPI,
which all occurred after discharge, and thus required rehos-
pitalization. Of the 26 patients who had extensive telem-
etry monitoring beyond 48 h, 6 (23%) received PPI before
discharge. Notably, there was no difference in permanent

@ Springer

pacemaker, left bundle branch block, or atrial fibrillation
between discharge groups at baseline.

At 30 days, 18 (7%) patients were readmitted with 10/18
(56%) patients hospitalized for procedure- or valve-related
reasons. No significant differences were observed between
ED and non-ED groups in terms of all-cause rehospitaliza-
tion and rehospitalization for procedure- or valve-related
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causes. (6% vs. 9%, p=0.48 and 3% vs. 6%, p=0.29,
respectively).

Echocardiography-derived hemodynamic valve perfor-
mance at 30 days showed a mean AVA of 2.0 +0.6 cm
and residual mean gradient of 8§ mmHg (6—12 mmHg).
More than mild AR was present in 3% of patients (Sup-
plementary Table 4). No difference was observed in > mild
AR between ACURATE Neo and Neo 2 (3/114 vs. 4/115,
p=0.99).

The median EQ-5D-5L index score improved from 0.83
[0.72-0.91] at baseline to 0.88 [0.80-1.00] (p <0.01) at
30 days. The KCCQ Overall Summary Score increased from
66 [50-85] to 87 [71-95] (p<0.01) at 30 days (Supplementary
Table 5). KCCQ improved similarly in patients with ED and no
ED. EQ-5D-5L VAS improved more in the ED cohort (Sup-
plementary Table 6). Data for TAVI with ACURATE Neo and
Neo 2 are reported in Supplementary Table 7.

Discussion

In the prospective POLESTAR trial, patients were selected
for early discharge before TAVI with ACURATE NEO
valve. The main findings were the following. [1] Two-thirds
of patients were discharged within 48 h and one-third of
patients more than 48 h after the TAVI procedure. [2] Pro-
longed rhythm monitoring for acquired conduction disor-
ders was the main cause for delayed discharge. [3] Land-
marked safety and efficacy endpoint event rates (between
2 and 30 days) were similar for patients with early and late
discharge. [4] Readmission rate for patients who were dis-
charged early was low (6%). [5] QoL after TAVI improved
similarly in patients with early and delayed discharge.

In POLESTAR, standardized criteria were applied prior
to the TAVI procedure to screen patient eligibility for early
discharge to the respective home environment within 48 h
[13]. In the prospective 3 M trial, 90% of patients were suc-
cessfully discharged home within 48 h as compared to 51%
in the FAST-TAVI trial [10, 11]. These differences should be
interpreted on the background of fundamental differences in
trial design. In FAST-TAVI, patients were only selected for
early discharge after the TAVI procedure was (successfully)
completed, which contrasts with POLESTAR that identified
and enrolled patients prospectively before the TAVI proce-
dure [10]. In 3 M, patients had to have a life expectancy of
at least 3 years, which resulted in a more selective patient
cohort at lower procedural risk [11]. More recently, same-
day discharge after TF-TAVI was deemed feasible in 124
patients who were eligible based on predominantly base-
line ECG criteria [15]. However, the study did not provide
data on patients who were deemed eligible for early dis-
charge prior to procedure and who were not subsequently
discharged. The relative safety is therefore unknown.

Retrospective observational studies also looked at early
discharge protocols. One study reported on clinical out-
comes in a next-day discharge patient group in compari-
son with a delayed discharge group without in-hospital
complications [16]. POLESTAR did not exclude patients
with in-hospital complications (potentially avoiding bias)
and showed relative safety in a landmark analysis. Fur-
thermore, our trial provides insights in the reason for
delayed discharge and shows that serious adverse events
are only part of the explanation for extended hospital
stay. Another retrospective study reported on patients
who underwent same-day and next-day discharge and
showed low PPI and readmission rates [17]. However,
unlike POLESTAR, this study did not provide data on the
population that was initially eligible for early discharge
but was not discharged early.

We noticed geographical differences in terms of early
discharge success in POLESTAR with lower success in
the Netherlands and higher success in the UK. Dutch sites
started with study enrollment earlier and may have still
been in the process of refining the local early discharge
protocols as opposed to UK sites that may have been
more experienced with early discharge and already had
dedicated clinical TAVI pathways in place. Also, COVID-
19 may have affected TAVI practice and stimulated
early discharge. Indeed, early discharge rates became
higher in the second half of study enrollment (between
October 2021 and December 2022) that overlapped with
the COVID era. Contrasts in reimbursement between
countries might have contributed to different early
discharge rates and further research into causality is
required.

The need for continued monitoring for acquired
conduction disorders was the dominant reason for
discharge after 48 h. TAVI with ACURATE is associated
with low new pacemaker rates [18], and in POLESTAR,
the overall pacemaker rate was only 4%. These rates might
be explained by exclusion of patients with untreated
high-degree conduction disorders as well as the specific
transcatheter valve design that was used in the trial.
Interestingly, most new pacemakers were implanted
in patients who were discharged after 48 h because of
prolonged rhythm monitoring. None of the patients who
were monitored beyond 48 h and discharged without a new
pacemaker required a permanent pacemaker after hospital
discharge. Conversely, three patients (2%) who were
discharged within 48 h were readmitted for a high-grade
AV block, and received a new permanent pacemaker.
This low rate of new pacemaker implantations after
initial hospital discharge has been reported before, with
a 2% readmission rate for PPI at 90 days in a large early
discharge TAVI cohort [19]. In the same study, the authors
report a 1.8% PPI readmission rate for the non-ED group
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which is higher than in POLESTAR (none). This attests to
the rigor of postprocedural monitoring in our trial.

Patients in POLESTAR were octogenarians and may
be considered at intermediate operative risk based on
age and comorbidities [20-22]. There was no difference
in the landmarked composite 30-day safety and efficacy
endpoints between patients with and without early dis-
charge. Notably, the safety endpoint was reached in 17
patients before 48 h and in 19 patients after 48 h. Of
the 19 patients who reached the safety endpoint after
48 h, seven occurrences were due to moderate or severe
AR that was revealed by pre-discharge TTE and did not
result in any further clinical event. Overall, 7% of patients
were readmitted after hospital discharge with no differ-
ence between patients with vs. without early discharge.
This compares with the 9-10% all-cause readmission rate
in the M3 and FAST-TAVI trials. Valve- or procedure-
related rehospitalization was 4% in POLESTAR compared
to 4% and 6% cardiac rehospitalization in FAST-TAVI and
3 M respectively. Low-risk RCTs reported readmission
rates of 1 and 3% [23, 24].

As expected, we found more conduction disorders,
major bleedings, major vascular complications, and new
permanent pacemaker implantations in patients who were
discharged beyond 48 h. All-cause rehospitalization and
procedure- or valve-related rehospitalization did not differ
between groups. TAVI resulted in the same meaningful
improvements in quality of life for patients with and with-
out early discharge. Baseline and follow-up QoL assessed
with KCCQ and EQ-5D-5L scores showed similar results
as in low-risk TAVI populations. ED patients showed more
improvement on the visual analogue scale than no-ED
patients. There was no difference in KCCQ OSS and EQ-
5D-5L index scores between ED and non-ED cohorts.

Limitations

The POLESTAR trial has several limitations. Decision for
early discharge remained per treating physicians’ discre-
tion and was prone to selection bias and confounders not
recorded in this trial. Institutional practices may differ
nationally and internationally. COVID-19 impacted TAVI
practice and readmission policies. POLESTAR aimed to
reflect contemporary clinical practice minimizing addi-
tional trial-specific activities. There were missing data for
quality of life and echocardiography measurements. All
valve performance data were site reported in the absence
of an independent echo core laboratory.

@ Springer

Conclusion

Early discharge after TAVI with the ACURATE Neo
and Neo 2 valve is safe and feasible in selected patients.
Rhythm monitoring and extended clinical observation
protracted hospital stay leading to delayed discharge in
approximately a third of patients.

Impact on daily practice

In pre-procedurally selected patients undergoing TAVI with
the ACURATE Neo valve, we found an early discharge rate
of 69% and identified major factors that postpone discharge
and prolonged clinical observation. Early discharge was safe
and feasible in a selected group of patients without any penalty
in terms of early hospital readmission for the early discharge
group. An early discharge policy could increase hospital turno-
ver and expand TAVI capacity while preserving patient safety.

Funding A research grant was provided by Boston Scientific.

Declarations

Conflict of interest Kristoff Cornelis has an institutional preceptorship
contract with Boston Scientific.

Liesbeth Rosseel received consulting honoraria for Medtronic, speakers’
honoraria for Boston Scientific, and proctoring honoraria for P&F Products.
Frank van der Kley received speakers’ fee from Edwards Lifesciences
and is a proctor for Edwards Lifesciences and Abbot.

Michael Cunnington received speakers’ fees and sponsorship for edu-
cational purposes of Medtronic and Edwards Lifesciences.

Nicolas Van Mieghem received research grant support from Abbott
Vascular, Boston Scientific, Edwards Lifesciences, Medtronic, Daiichi
Sankyo, Astra Zeneca, and Teleflex and received scientific advisory fees
from Abbot Vascular, Boston Scientific, Medtronic, Anteris, JenaValve,
Daiichi Sankyo, Amgen, Siemens, Teleflex, PulseCath BV, and Abiomed.
The other authors have no conflicts of interest to declare.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Cribier A (2012) Development of transcatheter aortic valve implan-
tation (TAVI): a 20-year odyssey. Arch Cardiovasc Dis 105:146—152

2. Barbanti M, Buccheri S, Rodes-Cabau J et al (2017) Transcatheter
aortic valve replacement with new-generation devices: a systematic
review and meta-analysis. Int J Cardiol 245:83-89


http://creativecommons.org/licenses/by/4.0/

Clinical Research in Cardiology (2025) 114:341-349

349

10.

11.

12.

13.

Costa G, Barbanti M, Rosato S et al (2022) Real-world multiple
comparison of transcatheter aortic valves: insights from the multi-
center OBSERVANT II study. Circ Cardiovasc Interv 15:¢012294
Villablanca PA, Mohananey D, Nikolic K et al (2018) Comparison of local
versus general anesthesia in patients undergoing transcatheter aortic valve
replacement: a meta-analysis. Catheter Cardiovasc Interv 91:330-342
Winter MP, Bartko P, Hofer F et al (2020) Evolution of outcome
and complications in TAVR: a meta-analysis of observational and
randomized studies. Sci Rep 10:15568

Babaliaros V, Devireddy C, Lerakis S et al (2014) Comparison of
transfemoral transcatheter aortic valve replacement performed in
the catheterization laboratory (minimalist approach) versus hybrid
operating room (standard approach): outcomes and cost analysis.
JACC Cardiovasc Interv 7:898-904

Didier R, Le Breton H, Eltchaninoff H et al (2022) Evolution of
TAVI patients and techniques over the past decade: the French TAVI
registries. Arch Cardiovasc Dis 115:206-213

Arora S, Strassle PD, Kolte D et al (2018) Length of stay and discharge
disposition after transcatheter versus surgical aortic valve replace-
ment in the United States. Circ Cardiovasc Interv 11:¢006929
Wayangankar SA, Elgendy 1Y, Xiang Q et al (2019) Length of stay
after transfemoral transcatheter aortic valve replacement: an analysis
of the Society of Thoracic Surgeons/American College of Cardiol-
ogy Transcatheter Valve Therapy Registry. JACC Cardiovasc Interv
12:422-430

Barbanti M, van Mourik MS, Spence MS et al (2019) Optimising
patient discharge management after transfemoral transcatheter aor-
tic valve implantation: the multicentre European FAST-TAVI trial.
Eurolntervention 15:147-154

Wood DA, Lauck SB, Cairns JA et al (2019) The Vancouver 3M
(multidisciplinary, multimodality, but minimalist) clinical pathway
facilitates safe next-day discharge home at low-, medium-, and high-
volume transfemoral transcatheter aortic valve replacement centers:
the 3M TAVR Study. JACC Cardiovasc Interv 12:459-469
Hokken TW, Muhemin M, Okuno T et al (2022) Impact of membra-
nous septum length on pacemaker need with different transcatheter
aortic valve replacement systems: the INTERSECT registry. J Car-
diovasc Comput Tomogr 16:524-530

Ooms JF, Cornelis K, Stella PR et al (2022) Rationale and design of
the project to look for early discharge in patients undergoing TAVR
with ACURATE (POLESTAR Trial). Cardiovasc Revasc Med
44:71-77

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Varc Writing C, Genereux P, Piazza N et al (2021) Valve Academic
Research Consortium 3: updated endpoint definitions for aortic valve
clinical research. J Am Coll Cardiol 77:2717-2746

Barker M, Sathananthan J, Perdoncin E et al (2022) Same-day
discharge post-transcatheter aortic valve replacement during the
COVID-19 pandemic: the multicenter PROTECT TAVR study.
JACC Cardiovasc Interv 15:590-598

Kamioka N, Wells J, Keegan P et al (2018) Predictors and clinical out-
comes of next-day discharge after minimalist transfemoral transcath-
eter aortic valve replacement. JACC Cardiovasc Interv 11:107-115
Krishnaswamy A, Isogai T, Agrawal A et al (2022) Feasibility and
safety of same-day discharge following transfemoral transcatheter
aortic valve replacement. JACC Cardiovasc Interv 15:575-589
Scotti A, Pagnesi M, Kim WK et al (2022) Haemodynamic perfor-
mance and clinical outcomes of transcatheter aortic valve replace-
ment with the self-expanding ACURATE neo2. Eurolntervention
18:804-811

Elzanaty AM, Maraey A, Elbadawi A et al (2022) Early versus late
discharge after transcatheter aortic valve replacement and readmis-
sions for permanent pacemaker implantation. Catheter Cardiovasc
Interv 100:245-253

Leon MB, Smith CR, Mack MJ et al (2016) Transcatheter or surgical
aortic-valve replacement in intermediate-risk patients. N Engl ] Med
374:1609-1620

Manoharan G, Grube E, Van Mieghem NM et al (2020) Thirty-day
clinical outcomes of the Evolut PRO self-expanding transcatheter
aortic valve: the international FORWARD PRO study. Eurolnterven-
tion 16:850-857

Reardon MJ, Van Mieghem NM, Popma JJ et al (2017) Surgical or
transcatheter aortic-valve replacement in intermediate-risk patients.
N Engl J Med 376:1321-1331

Mack MJ, Leon MB, Thourani VH et al (2019) Transcatheter aor-
tic-valve replacement with a balloon-expandable valve in low-risk
patients. N Engl J Med 380:1695-1705

Popma JJ, Deeb GM, Yakubov SJ et al (2019) Transcatheter aortic-
valve replacement with a self-expanding valve in low-risk patients.
N Engl J Med 380:1706-1715

@ Springer



	Safety and feasibility of early discharge after transcatheter aortic valve implantation with ACU​RAT​E Neo—the POLESTAR trial
	Abstract
	Background 
	Aims 
	Methods 
	Results 
	Conclusion 
	Graphical Abstract

	Introduction
	Methods
	Study procedures
	Endpoints
	Statistics

	Results
	Discussion
	Limitations
	Conclusion
	Impact on daily practice
	References




