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annular functioning self-expanding transcatheter aortic valve
system: safety and performance results at 30 days with the
Portico system

Ganesh Manoharan'*, MD; Axel Linke?, MD; Helge Moellmann®; MD; Simon Redwood*, MD;
Christian Frerker’, MD; Jan Kovac®, MD; Thomas Walther?, MD

1. Royal Victoria Hospital, Belfast, United Kingdom; 2. University of Leipzig < Heart Center, Leipzig, Germany, 3. Kerckhoff
Heart Center, Bad Nauheim, Germany; 4. St Thomas’ Hospital, London; United Kingdom, 5. Asklepios Klinik St. Georg,
Hamburg, Germany, 6. Glenfield Hospital, Leicester, United Kingdom

This paper also includes supplementary data published online at:http://www.pcronline.com/eurointervention/103rd_issue/125

Abstract

Aims: The aim of this study was to evaluate the safety and performance of the resheathable and reposition-
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« aortic stenosis able St. Jude Medical Portico self-expanding transfemoral TAVI system.
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valve implantation

Methods and results: This prospective, single-arm, multicentre study evaluated the 18 Fr Portico sys-
tem with either a 23 or a 25 mm valve. Patient follow-up was at 30, 90, 180 days and one year. Results
up to 30 days are presented. Adverse events were categorised by VARC definitions and adjudicated by
an independent events committee. Echocardiography was evaluated by an independent laboratory and all
patients underwent neurological assessment at baseline, post procedure, at 30 days and one year. The pri-
mary endpoint was all-cause mortality at 30 days. A total of 102 patients (mean age 84.1+4.8 years; 97%
female; median STS score 5.6) were enrolled. The 30-day mortality, disabling stroke and major vascular
complications were 2.9%, 2.9% and 5.9%, respectively. Resheathing and repositioning (23.8%) was suc-
cessful in all instances. Paravalvular leak at 30 days was none/trace in 30.4%, mild in 65.8% and moderate
in 3.8%. Mean gradient improved from 45.3+13.8 to 8.9+3.8 mmHg and valve area improved from 0.6+0.2
to 1.7+0.4 cm?. Permanent pacemaker implantation was required in 9.8% of patients.

Conclusions: The novel Portico TAVI system is safe and effective at treating high-risk patients with symp-
tomatic severe aortic stenosis, allowing safe repositioning and optimisation of device position. Clinical Trials.
gov Identifier: NCT(01493284
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Abbreviations

AVR aortic valve replacement

BAV balloon aortic valvuloplasty

CEC clinical events committee

PVL paravalvular leak

STS Society of Thoracic Surgeons

TAVI transcatheter aortic valve implantation
TF transfemoral

Introduction

Transcatheter aortic valve implantation (TAVI) is a recom-
mended treatment option for patients deemed high-risk or at surgi-
cally prohibitive risk following assessment by the Heart Team'*.
Complications following TAVI, however, are still a concern. Some
of these could be due to a suboptimally positioned valve>’; a repo-
sitionable TAVI device may mitigate some of these complications.

The Portico™ 18 Fr TAVI system (St. Jude Medical, St. Paul,
MN, USA) (Figure 1) was designed to be resheathable and repo-
sitionable. The device characteristics have been described in detail
previously’. In brief, it is an annular functioning, trileaflet bovine
pericardial valve, mounted on a self-expanding nitinol frame
(Figure 1). The skirt is made from porcine pericardium and works
synergistically with the widely spaced conformable nitinol frame
to seal the native annulus and mitigate PVL.

The objectives of this study were to assess the safety and per-
formance of the transfemoral (TF) Portico TAVI system in treating
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Figure 1. St. Jude Medical Portico TAVI system. A) The Portico valve
is an annular functioning valve, with large cell frame enabling easy
access to coronary arteries. B) The Portico delivery system is 18 Fr
compatible. The “release lock” (red tab) protects from inadvertent
release of the valve. C) Delivery system and valve at varying stages
of release. The valve can be fully resheathed following 80% release.

The Portico TAVI study

patients with symptomatic severe aortic stenosis who are at high
or prohibitive surgical risk for aortic valve replacement (AVR).
The 30-day outcomes are presented.

Editorial, see page 695

Methods

STUDY DESIGN

This multicentre, prospective, non-randomised study, without con-
current or matched controls, was designed to assess the 30-day
all-cause mortality rate in patients treated with either the 23 or
25 mm Portico valve at six centres in the United Kingdom and
Germany (Online Appendix). In addition, safety and performance
data of the transfemoral delivery of the Portico transcatheter heart
valve implant and delivery system were evaluated. The study was
sponsored by St. Jude Medical.

All study source data were independently monitored for accu-
racy on site. An independent clinical events committee (CEC)
reviewed all reported events. All study site echocardiographers
were trained on a standardised echocardiogram acquisition proto-
col for the study, and an echocardiography core laboratory (Online
Appendix) evaluated all echocardiograms and echocardiographic
study endpoint results.

This study was conducted in accordance with the Declaration
of Helsinki. Local ethics committee approval, along with
applicable local regulatory requirements, was obtained, and
all patients who met the study inclusion and exclusion crite-
ria (ClinicalTrials.gov Identifier: NCT01493284) signed an
informed consent prior to enrolment and the performance of any

study-related investigations.

PATIENT SELECTION AND PROCEDURAL CONSIDERATIONS
Patients at high or prohibitive surgical risk with symptomatic
(NYHA II or greater) severe aortic stenosis, defined by echocardio-
graphy-derived mean gradient >40 mmHg or jet velocity greater
than 4.0 m/s or an initial valve area of <1.0 cm? (or aortic valve
area index <0.6 cm?*m?) were considered for the study.

All suitable patients were initially assessed by each institu-
tion’s Heart Team for risk assessment, followed by a subject
selection committee review, whose role was to ensure that the
patient met all of the inclusion criteria and none of the exclusion
criteria. Key exclusion criteria included patients with a native
aortic valve that was congenitally unicuspid, bicuspid, quadri-
cuspid or non-calcified as seen by echocardiography, patients
with mitral or tricuspid valvular regurgitation (>grade III) or
moderate to severe mitral stenosis and patients with left ventric-
ular ejection fraction <20%.

As per protocol, only transfemoral access was allowed. The
annulus diameter and perimeter requirements for the two valve
sizes were: 23 mm=19-21 mm diameter and 60-66 mm perimeter;
25 mm=21-23 mm diameter and 66-73 mm perimeter.

Following crossing of the native aortic valve, a pre-shaped stiff
support wire was positioned in the left ventricular cavity. Pre-
TAVI balloon aortic valvuloplasty (BAV) was recommended in all
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patients. Patient ECGs were sampled at key procedural steps (pre-
procedure, on crossing the valve, pre-BAV, pre-TAVI and post
procedure).

Resheathing and repositioning was recommended if the intended
depth of implant (1-9 mm) was suboptimal or if the valve migrated
to the ascending aorta during release or if PVL was observed. A con-
trast-enhanced aortogram was recommended to confirm valve posi-
tion and coronary perfusion before final valve release. Inadvertent
valve release is mitigated by the “release lock” mechanism (Figure 1).

All patients were followed up clinically, with echocardiogra-
phy at baseline, pre-discharge, 30 days, three months, six months,
and one year. Neurological assessments by a neurologist or trained
neurological physician were conducted at baseline, pre-discharge,
30 days, and one year, and at 90 days following any neurological
event. Post-procedure anticoagulation or antiplatelet regime was at
the discretion of the implanting team and was based on the relative
risk of bleeding to the patient.

STUDY ENDPOINTS

The primary endpoint of the study was all-cause mortality at 30 days.
The secondary endpoints are summarised in Table 1. The Valve
Academic Research Consortium (VARC)? definitions were used by
the clinical events committee for adjudication of the endpoint events.

STATISTICAL METHODS

Continuous variables are summarised using mean+standard devia-
tion (SD) or median and interquartile range (IQR). Normality of
data was verified with the use of the Kolmogorov-Smirnov normal-
ity test. Categorical variables are summarised using frequencies and

Table 1. Secondary study endpoints.

The event rates at 30 days of the following:

Cardiovascular mortality

Myocardial infarction (MI)

Major stroke

Minor stroke
Acute kidney injury (AKI)
Vascular access site and access-related complications

Bleeding

Composite of periprocedural encephalopathy, all stroke, and all TIA
Functional improvement from baseline as compared to

30 days by:

NYHA functional classification

Six-minute walk test
Effective orifice area (EOA)

Acute device success defined as:

Successful vascular access, delivery and deployment of the device
and successful retrieval of the delivery system

Correct position of the device in the proper anatomical location

Intended performance of the prosthetic heart valve (aortic valve area
>1.2 cm? and mean aortic valve gradient <20 mmHg or peak
velocity <3 m/s, without moderate or severe prosthetic valve AR)

Only one valve implanted in the proper anatomical location

percentages. The paired t-test was used to compare aortic mean gra-
dient and valve area between baseline and post TAVI at 30 days.
Statistical significance was achieved if a two-sided test obtained
a p-value <0.05. SAS version 9.3 (SAS Institute Inc., Cary, NC,
USA) was used for all analyses.

Results

BASELINE

A total of 100 patients (mean age 84.1+4.8 years; 97.1% female),
with 50 patients in each valve size, were treated with the Portico
TAVI system (Table 2). Two patients had an attempted procedure,
where a delivery system entered the patient but a valve was not
successfully implanted (one patient received a commercially avail-
able valve and in the other patient there was difficulty advancing
the 18 Fr sheath and the procedure was stopped). These subjects
were followed up to 30 days and are included in the 30-day analy-
sis (total 102 patients for analysis).

The majority of patients had NYHA Class III or IV symptoms
(79.4%), with 47.1% having underlying coronary artery disease
and 33.3% renal insufficiency. Pre-existing cardiac arrhythmia
was present in 52% of patients, with 54.7% of these in atrial fibril-
lation. The median Society of Thoracic Surgeons (STS) score and
logistic EuroSCORE I were 5.6 and 15.1, respectively (Table 2).

Table 2. Baseline characteristics.
Variable N=102

Age (years) 84.1+4.8
Gender (female) 97.1%
BMI (kg/m?) 26.5+4.7
NYHA [ 20.6%
NYHA [11/1V 79.4%

Logistic EuroSCORE (EuroSCORE )
STS risk of mortality score

NIHSS score

Modified Rankin Scale score

15.1 (11.0-22.0)
5.6 (4.1-7.2)
0 (0-0)*
1.0 (0-2.0) (100)
180 (90-240) (83)

6-min walk (m)
Comorbidities

Carotid artery disease 15.7%
Myocardial infarction 9.8%
Coronary artery disease 47.1%
PTCA with stent 18.6%
Permanent pacemaker insertion 6.9%
Coronary artery bypass 5.9%
Transient ischaemic attack 9.8%
Cerebral vascular accident 8.8%
Peripheral vascular disease 5.9%
Renal failure/insufficiency 33.3%
Pulmonary hypertension 24.5%

Data presented as mean+standard deviation or median (interquartile
range) (no. of patients) or percentage. *mean+standard deviation is
0.3+0.7. BMI: body mass index; EuroSCORE: European System for
Cardiac Operative Risk Evaluation; NIHSS: National Institutes of Health
Stroke Scale; NYHA: New York Heart Association; STS: Society of
Thoracic Surgeons




Table 3. Procedure data.

The Portico TAVI study

Table 4. Clinical outcomes at 30 days.

Variable ‘ Summary Variable ‘ N=102
Total procedure time (min)* 36.0 (28.0-46.0) (97) All-cause death 2.9% (3)
Total implant time (min)* 10.0 (7.0-14.0) (98) Cardiovascular death 2.9% (3)
Fluoroscopy time (min) 16.8 (13.0-24.0) (99) Myocardial infarction 2.0% (2)
'rl'é);[ﬁlagg?i‘;rgig)sed (patients without 180 (140-210) (75) Acut;:;(inley injury ;2;: g;
s S 220 (155-323) (24) Stage 2 2.9% (3)
Stent protrusion into LVOT (mm) 6.0 (4.0-7.8) (95) St.age 3 2'O:/° )
Stent protrusion into LVOT for patients 6.0 (5.2-8.0) (24) Bleedlmg - . . - 36'306 (37)
who had resheathing (mm) Life-threatening or disabling bleeding 3.9% (4)
Anaesthesia | Local/conscious sedation 67/102 (65.7%) Major 12.7% (13)
pe General 35/102 (34.3%) Minor 21.6% (22)
Valve-in-valve subject 4/102 (3.9%) Disabling stroke (major) 2.9% (3)
Valve resheathed 24/101 (23.8%) Non-disabling stroke (minor) 1.0% (1)
Post-dilatation 41/100 (41.0%) Transient ischaemic attack 3.9% (4)
Data presented as mean=standard deviation or median (interquartile Minor vascular complications 3.9% (4)
59% ©
to its removal. New pacemaker implantation 9.8% (10)
Coronary obstruction 0% (0)
Data presented as percentage (no. of patients).

PROCEDURAL OUTCOMES

The majority of patients had TAVI under local or conscious seda-
tion (65.7%) (Table 3). None of these required conversion to gen-
eral anaesthesia. All patients underwent balloon predilatation.
Cardiopulmonary bypass was required in one patient due to left
ventricular perforation requiring surgical intervention.

The overall device success (defined as successful vascular
access, delivery and deployment of a single valve) was 92.2%.
The valve was resheathed in 24 patients in total (23.8%) to opti-
mise positioning. All resheathing procedures were successfully
performed. Four patients required a second Portico valve (valve in
valve). Three of these were deployed to correct haemodynamically
significant PVL (due to the first valve being implanted too low)
and one was to correct a migrated first valve (described above).
The median depth of implant (stent protrusion into left ventricular
outflow tract from annulus plane) was 6.0 mm. Post-dilatation fol-
lowing TAVI was performed in 41% of patients.

The median procedure time (obtaining vascular access to
removal of delivery system) was 36.0 minutes, with a median
fluoroscopy time of 16.8 minutes. The median total contrast used
was 180 cc.

CLINICAL OUTCOMES AT 30 DAYS

The 30-day all-cause mortality rate was 2.9%. The causes of death
were cardiovascular in two patients and hospital-acquired pneu-
monia in one patient. The cardiovascular deaths occurred due
to procedure-related ventricular perforation and due to left main
occlusion at day seven post implant — this patient required a sec-
ond Portico 25 mm valve (valve in valve) as the first was inad-
vertently pulled and released supra-annular during removal of the
delivery system, resulting in an increased skirt height overlying the

left main coronary ostia, triggering reduced flow and occlusion.

Disabling stroke was observed in 2.9% of patients (Table 4):
two occurred within 24 hours and the third occurred 24 days post
procedure. Major vascular complications, overall, were low at
5.9%. Four of these patients had implantation of covered stents
to treat either vascular site bleeding or dissection, one had sutur-
ing of an access site aneurysm and the other had post-procedure
vascular site stenosis treated by percutaneous angioplasty. Life-
threatening or disabling bleeding was observed in four patients
(access site complications in two patients, pericardial effusion and
bleeding following implantation of a permanent pacemaker in one
and gastrointestinal bleeding in one patient). Stage 3 acute kidney
injury post procedure occurred in two patients (2.0%). There were
no episodes of annular rupture.

Most patients improved symptomatically following TAVI with
the Portico system: 75.3% improved by at least one NYHA class
and 25.9% improved by at least two NYHA classes (Figure 2).

Baseline 30 days
N=102 N=81
M Class| M Class |l M Class Ill I Class IV

Figure 2. NYHA class at baseline and at 30 days post TAVI.
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The six-minute walk distance increased from 174 m at baseline to
195.7 m at 30 days.

Permanent pacemaker implantation was required in 9.8% of
patients post procedure. All received the pacemaker prior to dis-
charge, with five patients requiring it immediately post implant
(one with Mobitz II and four with complete heart block) and a fur-
ther five requiring it pre-discharge (one with sinus arrest, one with
sick sinus syndrome and three with complete heart block). The
depth of implant was not statistically different between those who
did and those who did not receive a permanent pacemaker after
TAVI with the Portico valve.

ECHOCARDIOGRAPHIC OUTCOMES

Transcatheter aortic valve replacement with the Portico sys-
tem effectively improved gradients across the aortic valve
(45.3£13.8 mmHg to 8.9+3.8 mmHg; p<0001) and significantly
increased valve area post procedure (0.6+0.2 cm? to 1.7+0.4 cm?;
p<0001) (Figure 3). These improvements were maintained at the
30-day echocardiographic follow-up. The majority of patients had
PVL grade of trace/mild post TAVI at 30 days (96.2%), with mod-
erate of 3.8% and none with severe (Figure 4).
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Figure 3. Echocardiographic haemodynamic measurements
(mean=standard deviation,).
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Discharge 30 days
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Figure 4. Paravalvular leak assessment post TAVI by echocardiography.

Discussion

This study demonstrates that the 23 and 25 mm Portico valves
are safe and efficacious at treating high-risk symptomatic patients
with severe aortic stenosis. The overall mortality and stroke rates

at 30 days were low at 2.9% each. Although the study size is
small, the 30-day mortality results appear favourable when com-
pared with early-generation®*>!° and newer-generation'"> TAVI
devices.

The rate of disabling stroke observed in this study was low
(n=3) and appears similar to other newer-generation devices'">.
Repositioning attempts, repeated TAVI due to valve dislodge-
ments and post-TAVI balloon dilatation have been associated with
an increased risk of stroke'*!”. We did not observe a correlation
with the incidence of stroke in this study when resheathing, repo-
sitioning or post-dilatation was attempted with the Portico device.

Risk of vascular injury, annular rupture and coronary occlu-
sion are potentially catastrophic complications of TAVI. Previous
bioprosthetic AV, low-lying coronary ostia, female sex and use of
balloon-expandable TAVI systems are risk factors for coronary
occlusion'®, whereas aggressive post-dilatation, balloon-expand-
able TAVI systems and severe annular calcification are associated
with annular rupture'®?. The rate of major vascular complications
observed was low at 5.9%. No annular rupture was observed in
this study.

Resheathing was safely performed in all patients when
attempted. A second valve was required in four patients. Although
all centres were experienced TAVI centres using either Edwards
SAPIEN (Edwards Lifesciences, Irvine, CA, USA) or Medtronic
CoreValve (Medtronic, Minneapolis, MN, USA) TAVI systems,
the need for a second valve was encountered during the early
learning curve cases due to suboptimal positioning of the first
valve (too low or too high). Upon careful review of these cases
with the site investigators, it was felt the possible reasons for the
valve in valve were complex patient anatomy and the early learn-
ing curve with the Portico TAVI system. Importantly, however, no
difficulty with the delivery system was encountered during deliv-
ery, resheath or retrieval with any of the implants.

Self-expanding TAVI technologies are associated with increased
requirements for permanent pacemaker implantation (11-40%) fol-
lowing TAVI*?'22) when compared to balloon-expandable devices
(3-8%)*9%. Better positioning and adherence to best practice have
been shown to reduce the need for permanent pacemaker implan-
tation in the ADVANCE II (13.3%) and EVOLUT R (11.7%) stud-
ies***. The repositioning feature of the Portico system may have
contributed to the low rate of permanent pacing observed (9.8%).
The larger cell areas (resulting in high porcine tissue:nitinol metal
ratio) at the annular (skirt) contact zone may also have contributed
to the lower rate observed due to the reduced trauma caused by the
metal frame on the left bundle branch.

Moderate to severe PVL is associated with poor prognosis. The
Portico valve was designed to mitigate the risk of PVL (trivial/
mild: 96.2%). The larger cell design allows calcific protrusions
at the annular zone to invaginate between the stent frames, allow-
ing better apposition, resulting in better annular seal. The nitinol
stent frame design further aids by exerting a consistent radial force
within the annulus range for each valve size, thus conforming, yet
adhering to the uneven landing zone (annulus).



Study limitations

The main limitations of this study are its relatively small sample
size and the impact of the learning curve using a novel resheath-
able device. Due to the valve sizes used in this study, the results
are limited to relatively small aortic annuli, corresponding to
a majority of female patients in the study cohort. The study did not
include, as per protocol, non-transfemoral approaches for TAVI.

Conclusions

The novel Portico TAVI system appears to be safe and effective
at treating high-risk patients with symptomatic severe aortic ste-
nosis. The system allows safe repositioning and optimisation of
device position. Larger studies will help to validate the findings
of this study.

Impact on daily practice

TAVI with the resheathable and repositionable Portico valve is
safe, with low mortality (2.9%), low stroke (2.9%), low major
vascular complication (5.9%) and low permanent pacemaker
rates (9.8%).

Acknowledgements
We thank Hongfei Guo, PhD (St. Jude Medical) for statistical

analysis.

Funding
St. Jude Medical, St. Paul, MN, USA.

Conflict of interest statement

G. Manoharan has received consultancy fees and honoraria from
Medtronic, St. Jude Medical and Boston Scientific. A. Linke has
received speaker honoraria or served as a consultant for Medtronic,
St. Jude Medical, Claret Medical Inc., Boston Scientific, Edwards
Lifesciences, Symetis as well as Bard, and owns stock option from
Claret Medical Inc. H. Mollmann has received consultancy fees
and honoraria from Abbott, Boston Scientific, Medtronic, St. Jude
Medical, and Symetis. S. Redwood is a proctor for Edwards
Lifesciences and has received grant support from Edwards
Lifesciences and Boston Scientific. The other authors have no
conflicts of interest to declare.

References

1. Nishimura RA, Otto CM, Bonow RO, Carabello BA,
Erwin JP 3rd, Guyton RA, O’Gara PT, Ruiz CE, Skubas NIJ,
Sorajja P, Sundt TM 3rd, Thomas JD; American College of
Cardiology/American Heart Association Task Force on Practice
Guidelines. 2014 AHA/ACC guideline for the management of
patients with valvular heart disease: a report of the American
College of Cardiology/American Heart Association Task Force on
Practice Guidelines. J Am Coll Cardiol. 2014;63:e57-185.

2. Joint Task Force on the Management of Valvular Heart Dis-
ease of the European Society of Cardiology (ESC); European

The Portico TAVI study

Association for Cardio-Thoracic Surgery (EACTS), Vahanian A,
Alfieri O, Andreotti F, Antunes MJ, Barén-Esquivias G,
Baumgartner H, Borger MA, Carrel TP, De Bonis M, Evangelista A,
Falk V, Iung B, Lancellotti P, Pierard L, Price S, Schifers HJ,
Schuler G, Stepinska J, Swedberg K, Takkenberg J, Von Oppell UO,
Windecker S, Zamorano JL, Zembala M. Guidelines on the man-
agement of valvular heart disease (version 2012). Eur Heart J.
2012;33:2451-96.

3. Smith CR, Leon MB, Mack MJ, Miller DC, Moses JW,
Svensson LG, Tuzcu EM, Webb JG, Fontana GP, Makkar RR,
Williams M, Dewey T, Kapadia S, Babaliaros V, Thourani VH,
Corso P, Pichard AD, Bavaria JE, Herrmann HC, Akin JJ,
Anderson WN, Wang D, Pocock SJ; PARTNER Trial Investigators.
Transcatheter versus surgical aortic valve replacement in high-
risk patients. N Engl J Med. 2011;364:2187-98.

4. Adams DH, Popma JJ, Reardon MJ, Yakubov SJ, Coselli JS,
Deeb GM, Gleason TG, Buchbinder M, Hermiller J Jr, Kleiman NS,
Chetcuti S, Heiser J, Merhi W, Zorn G, Tadros P, Robinson N,
Petrossian G, Hughes GC, Harrison JK, Conte J, Maini B,
Mumtaz M, Chenoweth S, Oh JK; U.S. CoreValve Clinical
Investigators. Transcatheter aortic-valve replacement with a self-
expanding prosthesis. N Engl J Med. 2014;370:1790-8.

5. Généreux P, Head SJ, Hahn R, Daneault B, Kodali S,
Williams MR, van Mieghem NM, Alu MC, Serruys PW,
Kappetein AP, Leon MB. Paravalvular leak after transcatheter aor-
tic valve replacement: the new Achilles’ heel? A comprehensive
review of the literature. J Am Coll Cardiol. 2013;61:1125-36.

6. Siontis GC, Jiini P, Pilgrim T, Stortecky S, Biillesfeld L,
Meier B, Wenaweser P, Windecker S. Predictors of permanent
pacemaker implantation in patients with severe aortic stenosis
undergoing TAVR: a meta-analysis. J Am Coll Cardiol. 2014;64:
129-40.

7. Manoharan G, Spence MS, Rodés-Cabau J, Webb JG. St Jude
Medical Portico valve. Eurolntervention. 2012;8:Q97-101.

8. Leon MB, Piazza N, Nikolsky E, Blackstone EH, Cutlip DE,
Kappetein AP, Krucofft MW, Mack M, Mehran R, Miller C,
Morel MA, Petersen J, Popma JJ, Takkenberg JJ, Vahanian A, van
Es GA, Vranckx P, Webb JG, Windecker S, Serruys PW.
Standardized endpoint definitions for transcatheter aortic valve
implantation clinical trials: a consensus report from the Valve
Academic Research Consortium. J Am Coll Cardiol. 2011;57:
253-69.

9. Leon MB, Smith CR, Mack M, Miller DC, Moses JW,
Svensson LG, Tuzcu EM, Webb JG, Fontana GP, Makkar RR,
Brown DL, Block PC, Guyton RA, Pichard AD, Bavaria JE,
Herrmann HC, Douglas PS, Petersen JL, Akin JJ, Anderson WN,
Wang D, Pocock S; PARTNER Trial Investigators. Transcatheter
aortic valve implantation for aortic stenosis in patients who cannot
undergo surgery. N Engl J Med. 2010;363:1597-607.

10. Popma JJ, Adams DH, Reardon MJ, Yakubov SJ, Kleiman NS,
Heimansohn D, Hermiller J Jr, Hughes GC, Harrison JK, Coselli J,
Diez J, Kafi A, Schreiber T, Gleason TG, Conte J, Buchbinder M,
Deeb GM, Carabello B, Serruys PW, Chenoweth S, Oh JK;

m
=
=
=
=
=
(1]
-
<
(1]
=
=
o
=
N
o
—
(@]
—
N
~
[=2]
(o]
v
~
~
H




m
=
=
=
=
-
(1]
=
<
(1]
=
=
o
=
N
o
=
(&)
—
N
~
[=2]
©
'
~
~
H

CoreValve United States Clinical Investigators. Transcatheter aor-
tic valve replacement using a self-expanding bioprosthesis in
patients with severe aortic stenosis at extreme risk for surgery. J Am
Coll Cardiol. 2014;63:1972-81.

11. Meredith Am IT, Walters DL, Dumonteil N, Worthley SG,
Tchétché D, Manoharan G, Blackman DJ, Rioufol G, Hildick-
Smith D, Whitbourn RJ, Lefevre T, Lange R, Miiller R, Redwood S,
Allocco DJ, Dawkins KD. Transcatheter aortic valve replacement
for severe symptomatic aortic stenosis using a repositionable valve
system: 30-day primary endpoint results from the REPRISE II
study. J Am Coll Cardiol. 2014;64:1339-48.

12. Schofer J, Colombo A, Klugmann S, Fajadet J, DeMarco F,
Tchétché D, Maisano F, Bruschi G, Latib A, Bijuklic K, Weissman N,
Low R, Thomas M, Young C, Redwood S, Mullen M, Yap J,
Grube E, Nickenig G, Sinning JM, Hauptmann KE, Friedrich I,
Lauterbach M, Schmoeckel M, Davidson C, Lefevre T. Prospective
multicenter evaluation of the direct flow medical transcatheter aor-
tic valve. J Am Coll Cardiol. 2014;63:763-8.

13. Webb J, Gerosa G, Lefévre T, Leipsic J, Spence M, Thomas M,
Thielmann M, Treede H, Wendler O, Walther T. Multicenter evalu-
ation of a next-generation balloon-expandable transcatheter aortic
valve. J Am Coll Cardiol. 2014;64:2235-43.

14. Tamburino C, Capodanno D, Ramondo A, Petronio AS,
Ettori F, Santoro G, Klugmann S, Bedogni F, Maisano F,
Marzocchi A, Poli A, Antoniucci D, Napodano M, De Carlo M,
Fiorina C, Ussia GP. Incidence and predictors of early and late mor-
tality after transcatheter aortic valve implantation in 663 patients
with severe aortic stenosis. Circulation. 2011;123:299-308.

15. Nombela-Franco L, Rodés-Cabau J, DeLarochelliére R,
Larose E, Doyle D, Villeneuve J, Bergeron S, Bernier M, Amat-
Santos 1J, Mok M, Urena M, Rheault M, Dumesnil J, C6té M,
Pibarot P, Dumont E. Predictive factors, efficacy, and safety of balloon
post-dilation after transcatheter aortic valve implantation with a bal-
loon-expandable valve. JACC Cardiovasc Interv. 2012;5:499-512.

16. Daneault B, Koss E, Hahn RT, Kodali S, Williams MR,
Généreux P, Paradis JM, George I, Reiss GR, Moses JW, Smith CR,
Leon MB. Efficacy and safety of postdilatation to reduce paraval-
vular regurgitation during balloon-expandable transcatheter aortic
valve replacement. Circ Cardiovasc Interv. 2013;6:85-91.

17. Hahn RT, Pibarot P, Webb J, Rodes-Cabau J, Herrmann HC,
Williams M, Makkar R, Szeto WY, Main ML, Thourani VH,
Tuzcu EM, Kapadia S, Akin J, McAndrew T, Xu K, Leon MB,
Kodali SK. Outcomes with post-dilation following transcatheter
aortic valve replacement: the PARTNER 1 trial (placement of aortic
transcatheter valve). JACC Cardiovasc Interv. 2014;7:781-9.

18. Ribeiro HB, Webb JG, Makkar RR, Cohen MG, Kapadia SR,
Kodali S, Tamburino C, Barbanti M, Chakravarty T, Jilaihawi H,
Paradis JM, de Brito FS Jr, Canovas SJ, Cheema AN, de Jaegere PP,
del Valle R, Chiam PT, Moreno R, Pradas G, Ruel M, Salgado-
Fernandez J, Sarmento-Leite R, Toeg HD, Velianou JL,
Zajarias A, Babaliaros V, Cura F, Dager AE, Manoharan G, Lerakis S,

Pichard AD, Radhakrishnan S, Perin MA, Dumont E, Larose E,
Pasian SG, Nombela-Franco L, Urena M, Tuzcu EM, Leon MB,
Amat-Santos 1J, Leipsic J, Rodés-Cabau J. Predictive factors, man-
agement, and clinical outcomes of coronary obstruction following
transcatheter aortic valve implantation: insights from a large multi-
center registry. J Am Coll Cardiol. 2013;62:1552-62.

19. Pasic M, Unbehaun A, Dreysse S, Buz S, Drews T,
Kukucka M, D’Ancona G, Seifert B, Hetzer R. Rupture of the
device landing zone during transcatheter aortic valve implantation:
a life-threatening but treatable complication. Circ Cardiovasc
Interv. 2012;5:424-32.

20. Holmes DR Jr, Mack MJ, Kaul S, Agnihotri A, Alexander KP,
Bailey SR, Calhoon JH, Carabello BA, Desai MY, Edwards FH,
Francis GS, Gardner TJ, Kappetein AP, Linderbaum JA,
Mukherjee C, Mukherjee D, Otto CM, Ruiz CE, Sacco RL, Smith D,
Thomas JD. 2012 ACCF/AATS/SCAI/STS expert consensus docu-
ment on transcatheter aortic valve replacement. J Am Coll Cardiol.
2012;59:1200-54.

21. Tzikas A, van Dalen BM, Van Mieghem NM, Gutierrez-
Chico JL, Nuis RJ, Kauer F, Schultz C, Serruys PW, de Jaegere PP,
Geleijnse ML. Frequency of conduction abnormalities after trans-
catheter aortic valve implantation with the Medtronic- CoreValve
and the effect on left ventricular ejection fraction. Am J Cardiol.
2011;107:285-9.

22. Tchetche D, Modine T, Farah B, Vahdat O, Sudre A,
Koussa M, Lereun C, Nejjari M, Choby M, Rosencher J, Sorbets E,
Fajadet J. Update on the need for a permanent pacemaker after
transcatheter aortic valve implantation using the CoreValve®
Accutrak™ system. Eurolntervention. 2012;8:556-62.

23. Webb JG, Wood DA. Current status of transcatheter aortic
valve replacement. J Am Coll Cardiol. 2012;60:483-92.

24. Petronio AS, Sinning JM, Van Mieghem N, Zucchelli G,
Nickenig G, Bekeredjian R, Bosmans J, Bedogni F, Branny M,
Stangl K, Kovac J, Schiltgen M, Kraus S, de Jaegere P. Optimal
Implantation Depth and Adherence to Guidelines on Permanent
Pacing to Improve the Results of Transcatheter Aortic Valve
Replacement With the Medtronic CoreValve System: The CoreValve
Prospective, International, Post-Market ADVANCE-II Study. JACC
Cardiovasc Interv. 2015;8:837-46.

25. Manoharan G, Walton AS, Brecker SJ, Pasupati S,
Blackman DJ, Qiao H, Meredith IT. Treatment of Symptomatic
Severe Aortic Stenosis with a Novel Resheathable Supra-Annular
Self-Expanding Transcatheter Aortic Valve System. JACC
Cardiovasc Interv. 2015;8:1359-67.

Supplementary data

Appendix. Study management and trial sites.

The supplementary data are published online at:
http://www.pcronline.com/

eurointervention/103rd_issue/125




Supplementary data

Appendix. Study management and trial sites
Study sponsor: St. Jude Medical, St. Paul, MN, USA

Study coordinating investigators:

Dr Ganesh Manoharan, Royal Victoria Hospital, Belfast, UK
Prof. Thomas Walter, Kerckhoff-Klinik, Bad Nauheim, Germany

Study centres, site investigator/implanting clinician (total patients):

University of Leipzig, Heart Center, Germany:

Dr David Holzhey; Prof. Axel Linke (37)

Royal Victoria Hospital, Belfast, UK: Dr Ganesh Manoharan;
Dr Mark S. Spence (25)

Kerckhoff-Klinik GmbH, Bad Nauheim, Germany:

Prof. Thomas Walther, Prof. Helge Moellmann (14)

The Portico TAVI study

St. Thomas’ Hospital, London, UK: Prof. Simon Redwood (9)
Glenfield Hospital, Leicester; UK: Dr Jan Kovac (9)
Asklepios Klinik, Hamburg, Germany:

Dr Karl-Heinz Kuck, Dr Christian Frerker (6)
Echocardiography core laboratory:

Dr Sherif Nagueh, Methodist DeBakey Heart and Vascular
Center, Houston, USA

Clinical events committee:

Cardiovascular Research Foundation, New York, USA
Chair: Roxana Mehran, Professor of Medicine, Mount Sinai
School of Medicine, New York, USA
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