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Abstract: Objectives: Few data is available comparing Edwards SAPIEN XT - SXT (Edwards Lifesciences, Irvine,
California) with Medtronic CoreValve - CoV (Medtronic Inc., Minneapolis, Minnesota) in patients with severe aortic
stenosis undergoing transcatheter aortic valve replacement (TAVR). Methods: We selected consecutive patients
undergoing transfemoral TAVR with SXT or CoV at our Institution. Main outcomes were Valve Academic Research
Consortium (VARC)-combined safety endpoints. Results: A total of 100 patients (SXT, n=50 versus CoV, n=50) were
analyzed. Both SXT and CoV showed good device success rates (98% versus 90%, p=0.20). SXT versus CoV reduced
the occurrence of paravalvular regurgitation after TAVR (26% versus 90%, p<0.0001) though not affecting the
rate of moderate/severe regurgitation (p=0.20). SXT versus CoV required less frequently a permanent pacemaker
after TAVR (8% versus 38%, p<0.0001). In-hospital major vascular complications (8% versus 4%, p>0.99), life-
threatening bleedings (2% versus 4%, p>0.99), stroke (4% versus 6%, p>0.99) and death (6% versus 2%, p>0.99)
did not differ between SXT and CoV. However, safety endpoints favored SXT (17% versus 34.6%, p=0.01), due to a
numerically higher incidence of ischemic stroke and Acute Kidney Injury Stage 3 after CoV. At multivariate analysis,
TAVR with SXT (odds ratio=0.21, 95% confidence intervals [0.05-0.84], p=0.03) was predictive of fewer adverse
events. Conclusions: Transcatheter valve implantation with Edwards SAPIEN XT was associated with lower VARC-
combined safety endpoints as compared with Medtronic CoreValve. More extensive cohorts are needed to confirm
these results.
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Introduction

Transcatheter aortic valve replacement (TAVR)
represents a breakthrough in technology for
the treatment of symptomatic, severe aortic
stenosis (AS) [1-3]. The PARTNER (Placement of
Aortic Transcatheter Valve) Trial showed a sur-
vival benefit of TAVR as compared with medical
therapy alone in patients unfit for surgery [4].
Moreover, TAVR was found non-inferior to sur-
gery in high-risk population for which both strat-
egies were equally feasible [5]. These results
have recently been confirmed up to 2-year fol-
low-up [6, 7].

However, the cerebral and vascular complica-
tions associated with the balloon-expandable
Edwards SAPIEN valve (ES - Edwards Lifesci-

ences, Irvine, California) tempered initial enthu-
siasm. The less flexible and large-caliber deliv-
ery systems required for ES implantation have
been supposed to be responsible for these out-
comes [4, 5]. In contrast, the self-expandable
Medtronic CoreValve (CoV - Medtronic Inc.,
Minneapolis, Minnesota) uses a lower-profile
sheath (18F) and more flexible materials. In line
with these arguments, previous observations
suggested higher risk of complications with ES
versus CoV [8].

Recent technological improvements led to
Edwards SAPIEN XT valve (SXT - Edwards
Lifesciences, Irvine, California) to possibly
exceed the limits associated with ES prosthesis
[9]. To date, data on SXT versus CoV, assessing
the VARC (Valve Academic Research Consor-
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tium)-combined endpoints occurrence [10], is
still scanty [11].

Here we report the incidence and predictors of
VARC-combined safety endpoints among two
sequential cohorts of high-risk consecutive
patients undergoing TAVR with SXT versus CoV.

Methods
Screening rules

Patients with severe, symptomatic AS, referred
tothe Klinik fiir Kardiologie und Intensivmedizin,
Klinikum Bogenhausen (Minchen, Germany)
entered a multidisciplinary selection process.
This approach involved interventional cardiolo-
gists, cardiac surgeons, anesthesiologists and
other specialists. An internal audit ensured that
all patients with symptomatic, severe AS had
been evaluated for TAVR, if clinically indicated
and technically feasible.

Indication for TAVR comprised of: symptomatic,
severe AS (aortic valve area - AVA <1 cm? and/
or transvalvular mean pressure gradient - MPG
>40 mmHg) with high-risk surgical features
according to logistic European System for
Cardiac Operative Risk Evaluation (logistic-
EuroSCORE >20%) and Society of Thoracic
Surgeons Predicted Risk of Mortality (STS
PROM >10%), or other comorbidities excluded
from these scores (i.e. coronary artery bypass
surgery with non-occluded grafts, previous
chest irradiation, porcelain aorta and frailty
[12]). We excluded bicuspid aortic valves and
patients with poor life expectancy (the so-called
“futility” category of high-risk patients). All
patients suitable for TAVR underwent: trans-
esophageal echocardiography (TEE), transtho-
racic echocardiography (TTE), gated computed
tomography (CT) scans and heart catheteriza-
tion (coronary, aortic, peripheral vascular angi-
ography). The measurement of the AV annulus
was based on TEE and CT as elsewhere
described [13].

For this study, the CoV and the SXT systems
were used. We began with the CoV in December
2007, and then switched to SXT in April 2010.
Based on the enrolment period, CoV prosthe-
ses 26 or 29 mm were selected for annulus
diameter ranging 20 to 24 mm and from 24 to
27 mm, whilst SXT prostheses 23 or 26 mm
were selected for annulus diameter ranging
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from 18 to 22 mm and from 21 to 25 mm. The
vascular access suitability was based on the
iliac-femoral artery diameters from multi-slice
CT scan. Access site calcification was graded
as previously published [14]. Additionally, the
outer sheath diameter/minimum lumen diame-
ter (MLD) ratio was calculated [15]. The trans-
femoral route was the preferred vascular
approach during the entire enrolment period.
Patients who were deemed to be anatomically
unsuitable for vascular accesses were treated
via transapical route or with conventional sur-
gery, if feasible.

TAVR procedure

All the procedures were carried out in a “hybrid”
catheterization laboratory, almost all under
local anesthesia and with conscious sedation,
without any mechanical respiratory assistance.
The technical aspects of the procedure have
been described elsewhere [16]. In short, the
best access site was decided in accordance
with pre-procedural imaging. Two ProGlide per-
cutaneous closure devices (Abbott Vascular,
Santa Clara, California) were prepared on the
selected access site, aiming for final hemosta-
sis by means of “parallel sutures technique”, a
modified “preclose technique” [17], with sut-
ures deployed parallel to the vessel axis instead
of crosswise. Introducer sheaths, dependent
on prosthesis measure and type, were inserted
over an extra-stiff (SXT) or a super-stiff (CoV)
guidewire and put in place in the descending
aorta.

Conventional balloon aortic valvuloplasty was
performed under rapid pacing (180-200 beats
per minute). During valvuloplasty, simultaneous
contrast injection confirmed aortic annulus size
and coronary artery patency in order to exclude
the presence of bulky leaflets possibly crushing
against the coronary ostia during prosthesis
deployment.

The prostheses and delivery systems peculiari-
ties have been previously detailed [9, 18]. After
the exact position at cusps level was achieved
[19], the SXT was balloon expanded under rapid
pacing whilst the self-expanding CoV was
released through progressive pullback of the
delivery system without rapid pacing. A final
aortography at root level ruled out relevant
insufficiencies or other complications. The
angiography of pelvic axes was mandatory to
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disclose any vascular injury, with percutaneous
or surgical management immediately per-
formed in case of traumatic lesions and/or
active bleeding. Finally, in the SXT group the
prophylactic pacemaker lead was removed -
the exceptions being those cases with conduc-
tion abnormalities at any stage of the proce-
dure. In the CoV group pacemaker lead was left
in place for at least 48h, unless otherwise
indicated.

Therapy

Perioperative drug administration consisted of
pre-procedural aspirin (500 mg, iv.), antibiotics
(cephalosporin) given just before TAVR and con-
tinued up to 24h, unless a longer time was
required. Periprocedural heparin (80-100 U/kg,
iv.) was given to achieve a 250 sec activated
clotting time during the procedure. After TAVR,
the heparin effect was reverted with protamin
administration and the patients were trans-
ferred to the Intensive Care Unit for close moni-
toring of vital signs and fluids. Blood samples
were taken upon admission, as well as during
the hospital stay, looking for markers of organ
failure, as well as Brain Natriuretic Peptide
(BNP) levels. Cardiac markers (i.e. Troponin |
and Creatine Kinase-myocardial band) were
collected after TAVR up until discharge. A TTE
was performed 6h after the procedure and
prior to discharge to assess prosthesis perfor-
mance and left ventricular ejection fraction
(LVEF). After discharge, patients undergoing
CoV implantation were treated with clopidogrel
(75 mg/die, 6 months) and aspirin (100 mg/
day, indefinitely). For SXT patients only aspirin
(100 mg/day, indefinitely) was prescribed,
unless other compelling indications for dual
antiplatelet therapy were present (i.e. recent
percutaneous revascularization). For those
patients with indication of oral anticoagulant
therapy (i.e. in case of atrial fibrillation), anti-
platelets were discontinued after a period of 1
month.

Objectives and definitions

VARC outcome definitions were endorsed [10].
We considered: death, stroke, myocardial infa-
rction (MI), vascular complication at therapeu-
tic site, bleeding, acute kidney injury (AKI) with
modified RIFLE (Risk, Injury, Failure, Loss, and
End-stage kidney disease) classification [20],
device success, prosthetic valve performance
and the combined safety endpoint at 30-day
follow-up (the primary endpoint).
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Chronic obstructive pulmonary disease (COPD)
was defined as the reduction of a forced expira-
tory volume in 1-second >20% than predicted
or forced expiratory flow at 25% to 75% of vital
capacity >20% than predicted with or without
the requirement for home-oxygen therapy.
Carotid artery disease was defined as the pres-
ence at echographic-duplex assessment of a
>50% stenosis; coronary artery disease (CAD)
was defined as the presence of a 250% lesion
in major coronary arteries or their major branch-
es; cerebral-vascular disease (CVD) was defined
as the presence of a prior history of cerebrovas-
cular accident; peripheral artery disease (PAD)
was defined as the presence at echographic-
duplex or at angiography of a >50% lesion in
major arteries or their major branches. All
patients underwent coronary angiography
before TAVR. When clinically indicated, revascu-
larization was performed before TAVR. Chronic
kidney disease (CKD) stages were defined in
accordance with National Kidney Foundation
Disease Outcomes Quality Initiative (NKF-
KDOQI) [21]. Prostheses performance was
evaluated during hospital stay as well as at
1-month follow-up by measuring AVA, MPG, and
by quantitative (mild, moderate, severe) and
qualitative (paravalvular, transvalvular) evalua-
tion of degree of aortic regurgitation (AR).

Data collection and analysis

All patients undergoing TAVR with SXT or CoV
were prospectively enrolled after duly signing
their consent allowing scheduled follow-up and
data collection storage for scientific purposes.
Data regarding clinical status, emergent and
concurrent therapies, preoperative TEE, TTE
and CT scan values and findings, procedural
features, as well as data pertaining to proce-
dural performances of SXT and CoV were care-
fully collected upon admission, as well as dur-
ing and after hospital stay by completion of an
electronic Case Report Form; this data was
input in a database and prospectively analyzed.
Clinical and instrumental (TTE) follow-up was
obtained from routine clinical visits to our
Institution 30 days after TAVR. In case of repeat
intervention (either percutaneous or surgical)
or new hospitalization, care was taken to record
inherent data. In case of an adverse event at
another center, medical records or discharge
letters from the other institutions were system-
atically reviewed. General practitioners and
referring physicians were contacted for addi-
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Figure 1. Flow-diagram resuming algorithm of treatments allocation during the enrolment period. AS: Aortic steno-
sis; AVR: Aortic valve replacement; TAVI: Transcatheter aortic valve implantation.

tional information, if necessary. The study was
approved from local ethics committee and
complied with the principles of the Declaration
of Helsinki.

Continuous variables are presented as mean *
standard deviation, whereas categorical vari-
ables as numbers and percentages. The nor-
mality of distribution of continuous variables
was evaluated by the Kolmogorov-Smirnov
goodness-of-fit test, and therefore compared
with independent sample Student t or Mann-
Whitney U test. Categorical variables were com-
pared with x?statistic or Fisher-exact test when
appropriate. In case of significance, the num-
ber needed to treat (NNT) with relative 95%
confidence interval [95% CI]. Multivariable
binary logistic regression analysis was per-
formed to ascertain the independent predic-
tors of VARC-combined safety endpoints after
adjustment for potential covariates and base-
line differences. Variables associated at the
univariate analysis with primary outcome occur-
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rence (p<0.1) were eligible for inclusion in the
multivariable model. The single components of
combined safety endpoints definition were not
included in the multivariate model. Goodness-
of-fit of the logistic regression model was
assessed with the Hosmer-Lemeshow statistic.
Data were processed using the Stata 11.0 sta-
tistical software (STATA Corp, College Station,
Texas, USA) and were presented according to
type of prosthesis groups. The Authors vouch
for the accuracy and completeness of the data.

Results

From December 2007 to August 2011, a num-
ber of 1,037 patients with severe symptomatic
AS were referred to our Institution. Algorithm of
treatments allocation is showed in the Figure
1. Among those (n=185) who were candidate
for TAVR, a total of 60 patients underwent ES
(n=35) or SXT (n=25) implantation with the
same operators. The first consecutive 25 cases
treated with CoV as well as the first consecutive
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Table 1. Baseline clinical characteristics

SXT CoV p

Patients 50 50
Age (y) 81.54+5.24 79.82+6.61 0.15
Male (n) 18% (9) 48% (24) 0.001
BMI (kg/m?) 27.56+4.76 26.5514.42 0.27
Hypertension (n) T4% (37) 64% (32) 0.28
Dyslipidemia (n) 22% (11) 54% (27) 0.001
Diabetes mellitus (n) 38% (19) 38% (19) >0.99

Insulin treated (n) 12% (6) 6% (3) 0.48
COPD (n) 24% (12) 16% (8) 0.31
Carotid artery disease (n) 40% (20) 26% (13) 0.13
CAD (n) 44% (22) 58% (29) 0.10
Combined CAD/CVD (n) 8% (4) 6% (3) >0.99
Previous Ml (n) 10% (5) 14% (7) 0.53
Previous cardiovascular surgery (n) 10% (5) 32% (16) 0.007
History of malignancy (n) 30% (15) 26% (13) 0.65
Previous chest irradiation 18% (9) 2% (1) 0.01
Porcelain aorta (n) 12% (6) 6% (3) 0.48
Syncope (n) 4% (2) 12% (6) 0.269
NYHA Functional Class (n)

11 82% (41) 60.2% (34) 0.31

v 14% (7) 20% (10)
CCS Angina Class (n)

> 24% (12) 10% (5) 0.18
CKD Stages (n, ml/min/1.73 m?)

11 52% (26) 42% (21) 0.08

>V 48% (24) 54% (27)
STS PROM 9.25+8.33 10.0246.50 0.60
STS morbidity and mortality 28.74+9.40 34.31+12.17 0.02
LogEuroSCORE 23.23+15.42 20.73+£13.67 0.39
BNP (ng/L) 684.04+877.29 846.38+881.21 0.43
Hb (g/4dl) 12.21+2.60 12.42+1.98 0.68
Rhythm and impulse conduction (n)

Normal 56% (28) 40% (20) 0.001

Bundle branch block 6% (3) 30% (15)

Atrial fibrillation 18% (9) 8% (4)

Pacemaker 16% (8) 6% (3)

SXT: SAPIEN XT; CoV: CoreValve; BMI: Body-mass index; COPD: Chronic obstructive pulmonary disease; CAD: Coronary artery
disease; CVD: Cerebro-vascular disease; MI: Myocardial infarction; PAD: Peripheral artery disease; NYHA: New York Heart
Association; CCS: Canadian Cardiovascular Society; CKD: Chronic kidney disease; STS PROM: Society of Thoracic Surgeons Pre-
dicted Risk of Mortality; logEuroSCORE: logistic European System for Cardiac Operative Risk Evaluation; BNP: Brain natriuretic
peptide.

Table 1 resumes baseline clinical features.
Patients belonging to the SXT group had more
frequently undergone chest irradiation (p=

25 cases receiving SXT (all transapical) were
excluded from the present analysis in order to
discard influences on device-related outcomes

due to the learning curve [22, 23]. A total of
100 patients (SXT, n=50 and CoV, n=50) were
available for further analysis.
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0.01). In the CoV group there were higher pro-
portions of males (p=0.001), dyslipidemia
(p=0.001), history of previous cardiovascular

Am J Cardiovasc Dis 2014;4(2):87-99



SAPIEN XT versus CoreValve

Table 2. Baseline imaging findings

SXT CoV p
Patients, n 50 50
Echocardiography
TEE AV Annulus (mm) 21.32+1.55 22.48+2.09 0.005
LVEF (%) 54+9.99 53.57+£10.21 0.83
LV Septum (mm) 13.34+1.64 14.23+1.80 0.009
AV Mean PG (mmHg) 40.86+£15.90 44.40+12.76 0.22
AVA (cm?) 0.68+0.15 0.62+0.15 0.06
AR (n, moderate/severe) 26% (13) 32% (16) 0.60
PASP (mmHg) 43.55+12.97 44.18+14.28 0.30
Computed Tomography Scan
MLD of access site vessel on therapeutic side (mm) 7.37+1.13 7.62+1.08 0.20
AV Annulus Effective Diam (mm) 22.50+1.24 23.65+1.93 0.003

SXT: SAPIEN XT; CoV: CoreValve; TEE: Transesophageal echocardiography; LVEF: Left ventricular ejection fraction; LV: Left ven-
tricular; AV: Aortic Valve; PG: Pressure gradient; AVA: Aortic valve area; AR: Aortic rigurgitation; PASP: Pulmonary arterial systolic

pressure; MLD: Minimum lumen diameter.

surgery (p=0.007), a higher STS morbidity and
mortality Score (p=0.02) and more pre-existing
bundle branch block at baseline ECG (p=0.001).

Table 2 resumes baseline imaging findings. At
both TEE and CT scan (Table 2) aortic annulus
diameter was significantly smaller for SXT ver-
sus CoV group. This is consistent with the avail-
able prostheses diameters and unravels gen-
der disproportion among groups. Similarly, in
the SXT versus CoV groups there was a smaller
thickness of left ventricular septum at echocar-
diography (13.34+1.64 versus 14.23+1.80
mm, p=0.009). Moderate/severe AR was pres-
ent in 26% versus 21.9% of patients (p=0.60;
SXT and CoV, respectively).

Table 3 reports procedural outcomes. All cases
underwent transfemoral valve implantation
(outer sheath diameter/MLD ratio 1.02+0.14
versus 1.05+0.11, p=0.20; SXT versus CoV,
respectively). A similar, good success rate was
achieved with both devices (98% versus 90%,
p=0.20; SXT versus CoV, respectively). However,
the valve/patient ratio favored SXT versus CoV
(1 versus 1.08+0.27, p=0.04). In this regard, in
the CoV group one patient underwent second
CoV implantation due to first valve embolization
into the ascending aorta; two patients with
severe residual AR (transvalvular, n=1; paraval-
vular, n=1) required the implantation of a sec-
ond CoV prosthesis (“valve-in-valve”).

Overall, two patients underwent conventional
AVR due to TAVR failure: in the SXT group a
patient had valve embolization into left ventric-
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ular outflow tract; in the CoV group urgent sur-
gery was performed due to severe valve under-
expansion.

After TAVR, TTE documented the mean trans-
valvular gradient reduction and a relevant AVA
improvement with both prostheses. The pulmo-
nary systolic pressure was significantly lower in
the SXT versus CoV group (37.84+10.66 versus
46.094£13.12 mmHg, p=0.005). Paravalvular
AR occurred predominantly after CoV implanta-
tion (26% versus 90%, p<0.0001; SXT versus
CoV, respectively) without differences in mod-
erate/severe regurgitation between groups.

Table 4 details in-hospital outcomes. Numeri-
cally fewer cases of AKI-RIFLE Stages 2 and 3
were reported in the SXT versus CoV group,
likely due to less contrast amount used to
deploy SXT as compared with CoV (211.64+
74.20 versus 295.06+£122.91 ml, p=0.0001).

In the SXT group, 4 patients had pericardial
effusion during hospital stay: 3 patients (cardi-
ac decompensation) received pharmacological
treatment, while 1 patient required pericardio-
centesis. In this case, right ventricle injury
caused by transvenous pacemaker led to sub-
sequent pericardial effusion and cardiac tam-
ponade. In the CoV group, 1 patient experi-
enced pericardial effusion, which was medical-
ly managed.

No difference in major vascular complications
was found between SXT and CoV (8% versus
4%, p>0.99), and all of these were successfully
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SXT CoV p

Patients (n) 50 50 -
Prosthesis measure (n)

23 mm 46% (23) - -

26 mm 54% (27) 64% (32)

29 mm - 36% (18)
Outer sheath diameter/MLD ratio” 1.02+0.14 1.05+0.11 0.20
Contrast medium®™ amount (ml) 211.64+74.20 295.06+122.91 0.0001
Fluoroscopy time (min) 17.30+13.70 16.78+8.10 0.81
CK-MB (ng/ml)* 20.07+80.28 21.50+70.88 0.93
Troponin | (ng/ml)* 10.204£57.43 2.38+5.13 0.40
LVEF (%) 52.80+7.91 53.4+7.69 0.71
AV Mean PG (mmHg) 8.58+7.27 8.04+3.44 0.64
AVA (cm?) 1.84+0.42 2.11+0.68 0.15
AR (n, moderate/severe) 6% (3) 16% (8) 0.20
AR qualitative (n)

Paravalvular 26% (13) 90% (45) <0.0001

Transvalvular 2% (1) 2% (1)

Para/Transvalvular 4% (2) -
PASP (mmHg) 37.84+10.66 46.09+13.12 0.005
ICU time (days) 5.04+12.44 6.72+6.68 0.40
Device success (n) 98% (49) 90% (45) 0.20
Coronary obstruction (n) - - -
Valve/patient (n) 1 1.08+0.27 0.04
Valve embolization/migration (n) 2% (1) 2% (1) >0.99
Switch to conventional AVR surgery (n) 2% (1) 2% (1) >0.99

SXT: SAPIEN XT; CoV: CoreValve; ICU: Intensive care unit; CK-MB: Creatine kinase-MB isoform; BNP: Brain natriuretic peptide;
LVEF: Left ventricular ejection fraction; AV: Aortic Valve; PG: Pressure gradient; AVA: Aortic valve area; AR: Aortic rigurgitation;
PASP: Pulmonary arterial systolic pressure; AVR: Aortic valve replacement. "The ratio between the outer diameter of the sheath
size (SXT, 18F: 7.2 mm and 19F: 7.5 mm; CoV, 18F: 7.3 mm) and MLD of the vessel at the access site. fLow osmolarity contrast
medium (iomeprol 61.24 g/100 ml, lomeron, Bracco, UK). ¥72-hour after procedure.

treated (Supplementary Table 1). Life-threate-
ning bleedings occurred in 2% versus 4%
(p>0.99) of patients among SXT and CoV
groups.

No periprocedural Ml was reported. The use of
SXT versus CoV was associated with less need
for a permanent pacemaker (8% versus 38%,
p<0.0001). The main cause for a permanent
PM was the development of a third degree
atrioventricular block soon after TAVR.

There was no significance with respect to in-
hospital stroke among SXT and CoV (4% versus
6%, p>0.99): main causes were vascular (ath-
erosclerotic debris) or cardiac (arrhythmias).

The use of SXT versus CoV had no impact on
death occurrence (6% versus 2%, p>0.99).
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Causes of death in the SXT group were intrapro-
cedural aortic root rupture, n=1; periprocedural
stroke sequelae, n=1; post-operative multi
organ failure after AVR due to valve emboliza-
tion, n=1. In the CoV group there was one death
due to intraprocedural left ventricular failure
after valvuloplasty.

Table 5 summarizes one-month outcomes. A
total of 47 patients (94%) treated with SXT and
49 patients (98%) treated with CoV were avail-
able for TTE. A good hemodynamic perfor-
mance of both prostheses was observed.
Relevant symptom relief was recorded in
almost all cases with both prostheses, as sug-
gested from the NYHA Class improvement. One
patient in the CoV group developed severe
paravalvular insufficiency that was successfully
managed with additional valve dilation. One
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Table 4. In-hospital outcomes

SXT and CoV, finally looking for

differences between quintiles.

No significance was reported
(Supplementary Figure 1).

Multivariate analysis

Results of multivariable logis-
tic regression analysis are re-
ported in Table 6 (univariate

analysis in Supplementary Tab-
le 2). Interestingly, TAVR with

SXT p

Patients (n) 50 -
Pericardial effusion (n)

<10 mm 6% (3) 2% (1) 0.23

>10 mm 2% (1)*

Tamponade 2% (1)
New procedure requirement (n) 2% (1) >0.99
Major vascular complication (n)

Vessel rupture 2% (1) 2% (1) >0.99

Pseudoaneurysm 2% (1)

Residual stenosis requiring intervention 4% (2)
Bleeding (n)

SXT (odds ratio=0.21, [0.05-

2% (1) 0.84], p=0.03) was found pro-

tective against VARC-combined

Life-threatening or disabling 2% (1) 4% (2)  0.90 safety endpoints occurrence.
Major 2% (1) 2% (1) The Hosmer.-Le.njeshow statis-
Minor 2% (1) 2% (1) tic W?S r\ot S|gn|f|cant(p=0.42?,
Periprocedural MI (n) i conflrmmg. the goodngss-of—flt
. L of the logistic regression mo-
AKI (modified RIFLE Classification) (n) del
Stage 1 14% (7) 8% (4) 0.16 '
Stage 2 14% (7) 24% (12) Discussion
Stage 3 6% (3
& . *G) The main results of this study
Cerebrovascular accident (n) RN . .
% (1) ~0.99 are: i) in patients suffering
TIA 2% . from symptomatic, severe AS,
Stroke 4% (2) 3) TAVR with either SXT or CoV is
PPM implantation (n) 8% (4) 38% (19) <0.0001 feasible, with acceptable com-
Death (n) 6%(3) 2%(1) >0.99 plications rate up to 30-day

SXT: SAPIEN XT; CoV: CoreValve; MI: Myocardial infarction; AKI: Acute kidney injury;
RIFLE: Risk, Injury, Failure, Loss, and End-stage kidney disease; TIA: Transient
ischemic attack; PPM: permanent pacemaker. “In one patient transvenous PM

follow-up; ii) the use of SXT ver-
sus CoV allows TAVR through
transfemoral route without

lead caused right ventricle injury with subsequent pericardial effusion and cardiac

tamponade requiring pericardiocentesis.

endocarditis (Duke Criteria) [10] and one isch-
emic cerebrovascular accident occurred after
discharge, with no cardiac death in the SXT
group. In the CoV group, one MI (medical man-
agement), one peripheral thrombosis (surgical
thrombus removal), one massive esophageal
bleeding due to liver cirrhosis (surgical hemo-
stasis) and two further cerebral ischemic acci-
dents were registered without cardiac deaths.

Overall, VARC-combined safety endpoints inci-
dence favored SXT versus CoV (17% versus
34.6%, p=0.01; NNT=6 [2.9-71.6]).

To rule-out any possible impact of a learning
curve with respect to the main outcome among
patients enrolled, SXT and CoV groups were
divided in quintiles based on sequence num-
ber. Thereafter, the primary endpoint occur-
rence for each quintile was evaluated for both
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increasing the incidence of

access site and cerebrovascu-

lar complications; iii) the use of
SXT is associated with fewer occurrence of
VARC-combined safety endpoints as compared
with CoV.

Percutaneous aortic valve implantation signifi-
cantly expanded the treatment options for
symptomatic patients with severe AS at high-
risk for AVR. However, the PARTNER study sug-
gested more than a word of caution due to
higher rates of vascular [4, 5] and cerebral [24,
25] complications with ES implantation, whilst
large observational studies have reported very
few complications associated with CoV [26].

To date, no randomized trial investigated ES
versus CoV. Data gathering from mixed popula-
tions receiving either ES or CoV confirmed the
use of ES associated with higher complication
rate as compared to CoV [8, 27]. For these rea-
sons, the wide use of balloon-expandable valve

Am J Cardiovasc Dis 2014;4(2):87-99
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Table 5. One-month outcomes

version to general anesthesia

SXT CoV p [28].

Patients (n) a7 49 - Given the relative novelty of
LVEF (%) 56.33+6.65 54.25+13.34 0.84 SXT prosthesis, its perfor-
LV Septum (mm) 12.90+1.42 13.45+1.50 0.14 mance as compared with CoV
AV Mean PG (mmHg) 10.30+3.32  9.34+3.43 0.10 has not completely been estab-
AVA (cm?) 1.73+0.31 1.97+0.50 0.19 lished. The Transcatheter Valve
AR (n, moderate/severe) 8.5% (4) 25.7%(9)  0.35 Treatment Sentinel Pilot Regi-
PASP (mmHg) 41.80+16.77 40.90+11.50 0.83 stry has recently assessed pre-
. dictors of in-hospital outcome

NYHA Class™ (n) L.
| 59.5% (28) 55.1% (27) 0.16 and complications .Of_C.Ontem_
porary TAVR practice: in this
U 27.6% (13) 38.7% (19) registry SXT and CoV reported
I 8.5% (4) 4% (2) similar outcomes, though more
v 2.1% (1) 2% (1) than one fourth of patients
Endocarditis (n) - 2% (1) >0.99 included received transapical
PPM implantation (n) 2% (1) 2% (1) >0.99 SXT implantation [31]. More
Any vascular complication (n) - - - recently, the Pooled-Rotterd-
Major . 2% (1) >0.99 am-Milano-Toulouse In Collabo-
Any Bleeding (n) ) 2% (1) >0.99 raFion (PRAGMATIC Plus) Ini.ti-
Major i 2% (1) ~0.99 ative published a prope.nsrty
i (n) ) 2% (1) 50.99 matcheq cohort of patients
- undergoing ES/SXT versus CoV
AKI-Modified RIFLE Stage 3 (n) ; . : implantation. At 30-day as well
TIA/Stroke (n) 2% (1) 4% (2) >0.99 as at Zlvyear follow-up, the
Death (n) adjusted analysis found no dif-
Non cardiac - - - ferences between these devic-
Cardiac - - - es in terms of VARC endpoints,
Combined safety end-points (n) 17% (8) 34.6% (17) 0.01 with higher incidence of perma-

SXT: SAPIEN XT; CoV: CoreValve; LVEF: Left ventricular ejection fraction; LV: Left
ventricular; AV: Aortic Valve; PG: Pressure gradient; AVA: Aortic valve area; AR:

nent PM requirements after
CoV [11].

Aortic regurgitation; PASP: Pulmonary arterial systolic pressure; NYHA: New

York Heart Association; PPM: permanent pacemaker; MI: Myocardial infarction;
AKI: Acute kidney injury; RIFLE: Risk, Injury, Failure, Loss, and End-stage kidney
disease; TIA: Transient ischemic attack. “SXT Group data were available for 46
out of 47 patients (97.8%) undergoing 1-month follow-up. In one case NYHA Class
cannot be assessed due to disabling stroke sequelae (aphasia, hemiparesis).

was quite limited, and surgical preparation of
the access site came as a frequent option to
reduce the complications faced with a com-
plete percutaneous approach [4, 28].

The SXT has been developed to possibly over-
come the intrinsic limitations of the ES prosthe-
sis. First Webb and co-workers [9], than
Eltchaninoff and colleagues [29], have suggest-
ed a potential “broader application” of SXT ver-
sus ES in virtue of less cumbersome vascular
access management and improved implant
procedure. In this respect, two consecutive
series of patients treated with either transfem-
oral ES or SXT found this latter associated with
less vascular events [30], as well as fewer con-
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In the present study, we com-
pared transfemoral TAVR with
SXT versus CoV in two sequen-
tial cohorts of consecutive
patients suffering from severe
AS and prospectively enrolled
at a single Institution. The use of SXT was asso-
ciated with a reduced occurrence of VARC-
combined safety endpoints as compared to
CoV up to 1-month follow-up.

The different VARC-combined safety endpoints
incidence among groups was primarily driven
by numerically higher incidence of ischemic
stroke (10%) and AKI Stage 3 (6%) after CoV.

These results merit careful discussion. Firstly,
the dislodgement of embolic debris during
implantation is a common finding in patients
undergoing TAVR, with no differences between
available prostheses [32]. However, the pres-
ent study cannot assess whether the continu-
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Table 6. Multivariate logistic binary regression analy-

sis for combined safety endpoints occurrence

parison, patients undergoing SXT implan-
tation were treated with aspirin only in

nearly all cases. Although the evidences

Variables OR 95% CI p

SXT valve implantation 0.21 0.05-0.84 0.03
BNP (ng/L) at admission 1.00 0.99-1.02 0.51
STS morbidity and mortality ~ 1.02 0.97-1.07 0.49
COPD at admission 280 0.77-10.12 0.11
Combined CAD/CVD 11.52 0.68-19.68 0.09

on this topic are quite empiric or absent
[34, 35], the small sample-size of this
series, as well as the strict association
between antiplatelet therapy and valve
type, precluded to discard interactions
between drug regimens and adverse

See Text for methodological details. OR: Odds ratio; Cl: Confidence
interval; SXT: SAPIEN XT; STS: Society of Thoracic Surgeons; BNP:

Brain natriuretic peptide; COPD: Chronic obstructive pulmonary dis-
ease; CAD: Coronary artery disease; CVD: Cerebro-vascular disease.

ous expansion after deployment of the nitinol-
frame based CoV may induce late events.
Secondly, although overall contrast medium
amount used in this series matched previous
publications [8], the different implantation-
techniques belonging to SXT and CoV is sup-
posed to have influenced the frequency of AKI
Stage 3.

Despite the rate of successful implantation of
SXT versus CoV was not statistically different a
higher valve/patient ratio was observed in the
CoV group. This aspect mirrors previous data
[27] and might be related to the inability of the
operators to accurately predict final CoV posi-
tion, until the valve/delivery-system is com-
pletely disconnected.

Not surprisingly, [33] in the current study it was
observed a higher need of permanent PM after
CoV implantation. However, the significant dif-
ferences in bundle-branch block and septum
thickness between SXT and CoV groups might
have biased the real incidence of this
complication.

The use of SXT versus CoV was associated with
a significantly lower incidence of paravalvular
regurgitation though no difference in terms of
moderate/severe AR was observed between
groups. The presence of paravalvular or hemo-
dynamically relevant AR has been associated
with a worse prognosis in patients undergoing
TAVR [33]. In the present study, the possible
influence of paravalvular AR on prognosis can-
not be excluded.

Very few bleedings occurred in the overall popu-
lation. As reported, in the first phase of our
experience 6-month dual antiplatelet therapy
after TAVR with CoV were prescribed. In com-
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events (i.e. stroke, bleedings, vascular
complications).

Strengths and limitations of the study

We aimed to evaluate a population of high-risk
patients treated with transfemoral TAVR with
either SXT or CoV. The prospective design point-
ed to overcome the limitation of a retrospective
patient selection. The exclusion of patients
enrolled during the learning-curve was in line
with previous publication on this topic [22, 23]
suggesting possible plateau proficiency after
25-30 TAVR procedures. The exclusion of a
starting-up phase is believed to be of para-
mount importance in providing a more objec-
tive evaluation of new devices, without interfer-
ence from less experienced operators [23, 36].
However, the possible influence of the exten-
sion of the learning-curve on the outcomes
observed cannot be definitively discarded. The
small sample size precludes sufficient power
for definitive conclusions. This aspect may be
due to the selection process [23]: indeed, TAVR
is still reserved for a very high-selected popula-
tion, in order not to overestimate the benefits of
a procedure for which the very long-term results
are still unknown. The study does not have a
randomized design. On the one hand, prospec-
tive registries can provide strong external valid-
ity by including more heterogeneous popula-
tions. On the other hand, the lack of randomiza-
tion led to several baseline differences among
groups. The present study is based on a single-
center experience, with skilled operators at
high-volume TAVR practice. No independent
event committee adjudicated the occurrence of
the endpoints: we recognize the relevance of
blind-to-treatment committees, although the
adoption of VARC criteria aimed to warrant a
high reproducibility level. The patients enrolled
in this registry were discharged with different
antiplatelet indications after TAVR. The interac-
tion of different antiplatelet regimens with the
patient outcome needs specifically designed
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trials. Only thirty-day follow-up was reported:
although procedure-specific outcomes are best
revealed in early results, a longer follow-up
would be preferable, to appropriately evaluate
late events.

Conclusions

In two sequential cohorts of consecutive high-
risk patients with symptomatic, severe AS,
transfemoral TAVR with SAPIEN XT as com-
pared with CoreValve was associated with
lower VARC-combined safety endpoints occur-
rence. Properly-designed randomized trials are
needed to confirm these results.
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Supplementary Table 1. Type, time and treatment of major vascular complications

Patient  Valve

number  type Complication type Time Treatment Outcome
1 SXT  Right common femoral artery injury at puncture site Procedure Surgery Resolved
2 SXT  Suture-driven right common femoral artery stenosis Procedure PTA (Conventional balloon) Resolved
3 SXT  Suture-driven left common femoral artery stenosis Procedure PTA (Conventional balloon) Resolved
4 SXT  Left common femoral artery pseudoaneurysm Day 1 after procedure Surgery + Blood transfusion Resolved
5 CoV  Suture-driven left common femoral artery stenosis Procedure PTA (Conventional balloon)  Resolved
6 CoV  Left common iliac artery rupture Procedure Surgery Resolved
7 CoV  Right common femoral artery thrombosis with embolization Day 10 after procedure Surgery Resolved

SXT: SAPIEN XT; CoV: CoreValve; PTA: Percutaneous transluminal angioplasty.
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Supplementary Figure 1. VARC-combined safety endpoints incidence in SXT and CoV groups divided in quintiles
based on sequence number. Imbalance with respect to endpoints occurrence between quintiles was investigated
with the Cochran-Armitage test for trend. A p value <0.05 is significant. VARC: Valve Academic Research Consor-
tium; SXT: SAPIEN XT; CoV: CoreValve.
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Supplementary Table 2. Baseline and procedural variables according to VARC combined endpoints

occurrence
VARC combined safety endpoint
Yes (n=25) No (n=75) P

Clinical variables
Age (v) 81.44+6.13 80.42+5.97 0.46
Male (n) 40% (10) 30.6% (23) 0.39
BMI (kg/m?) 26.51+4.29 27.24+4.71 0.49
Hypertension (n) 72% (18) 68% (51) 0.80
Dyslipidemia (n) 36% (9) 38.6% (29) 0.81
Diabetes mellitus (n) 40% (10) 37.3% (28) 0.81

Insulin treated (n) 8% (2) 9.3% (7) >0.99
COPD (n) 32% (8) 16% (12) 0.09
Carotid artery disease (n) 32% (8) 33.3% (25) 0.90
CAD (n) 60% (15) 48% (36) 0.39
Combined CAD/CVD (n) 16% (4) 4% (3) 0.06
Previous Ml (n) 20% (5) 9.3% (7) 0.15
Previous cardiovascular surgery (n) 28% (7) 18.6% (14) 0.32
History of malignancy (n) 36% (9) 25.3% (19) 0.30
Previous chest irradiation 12% (3) 9.3% (7) 0.57
Porcelain aorta (n) 12% (3) 8% (6) 0.68
Syncope (n) 16% (4) 5.3% (4) 0.10
NYHA Functional Class (n)

1 76% (19) 80% (60) 0.64

v 24% (6) 20% (15)
CCS Angina Class (n)

>/l 16% (4) 17.3% (13) 0.65
CKD Stages (n, ml/min/1.73 m?)

11 36% (9) 50.6% (38) 0.21

>V 64% (16) 46.6% (35)
STS PROM 11.7249.04 8.9416.76 0.10
STS morbidity and mortality 36.01+12.80 30.03+10.24 0.03
LogEuroSCORE 23.43+17.50 21.50+13.52 0.56
BNP (ng/L) 1086.81+592.79 623.24+413.47 0.04
Hb (g/dl) 11.78+3.03 12.46+2.08 0.24
Rhythm and impulse conduction (n)

Normal 56% (14) 58% (44) 0.93

Bundle branch block 20% (5) 17.3% (13)

Atrial fibrillation 16% (4) 12% (9)

Pacemaker 8% (2) 12% (9)
Imaging variables
TEE AV Annulus (mm) 21.77+1.77 22.28+2.33 0.26
LVEF (%) 54.22+10.49 52.48+8.69 0.45
LV Septum (mm) 13.50+1.25 13.88+1.90 0.35
AV Mean PG (mmHg) 41.12+14.56 43.12+14.50 0.55
AVA (cm?) 0.62+0.15 0.66+0.15 0.34
AR (n, moderate/severe) 32% (8) 28% (21) 0.19
PASP (mmHg) 50.78+13.20 48.26+15.09 0.48
AV Annulus Effective Diam (mm) 23.28+1.69 22.99+1.72 0.47



SAPIEN XT versus CoreValve

MLD vascular access site (mm) 7.65+0.89 7.73+1.24 0.76
Procedural variables
Prosthesis type

SXT 32% (8) 56% (42) 0.03

CoV 68% (17) 44% (33)
Prosthesis measure (n)

23 mm 16% (4) 25.3% (19) 0.29

26 mm 56% (14) 60% (45)

29 mm 28% (7) 14.6% (11)
Outer sheath diameter/MLD ratio” 0.99+0.16 1.08+0.30 0.19
Contrast medium®™ amount (ml) 282.72+147.49 242.86+91.81 0.11
Fluoroscopy time (min) 18.94+10.95 16.43+11.36 0.34
LVEF (%) 51.14+7.16 53.68+7.89 0.18
AV Mean PG (mmHg) 9.68+9.51 7.88+3.73 0.55
AVA (cm?) 2.05+0.78 1.90+0.45 0.50
AR (n, moderate/severe) 8% (2) 12% (9) 0.17
AR qualitative (n)

Paravalvular 26% (18) 90% (40) 0.27

Transvalvular - 2% (2)

Para/Transvalvular 4% (2) -
PASP (mmHg) 43.55+11.74 42.12+13.09 0.19
Device success (n) 88% (22) 96% (72) 0.16
Switch to conventional AVR surgery (n) 8% (2) - >0.99
New procedure requirement (n) - 1.3% (1) 0.25
Pericardial effusion (n)*

<10 mm - 5.3% (4) 0.19

>10 mm 4% (1) -
PPM implantation (n)s 24% (6) 22.6% (17) 0.94

See Text for methodological details. In Italic typewrite variables that were selected for final multivariate model (p<0.1 as a
reference for selection). VARC: Valve academic research consortium; BMI: Body-mass index; COPD: Chronic obstructive pulmo-
nary disease; CAD: Coronary artery disease; CVD: Cerebro-vascular disease; MI: Myocardial infarction; PAD: Peripheral artery
disease; NYHA: New York Heart Association; CCS: Canadian Cardiovascular Society; CKD: Chronic kidney disease; STS PROM:
Society of Thoracic Surgeons Predicted Risk of Mortality; LogEuroSCORE: logistic European System for Cardiac Operative Risk
Evaluation; BNP: Brain Natriuretic peptide. TEE: Transesophageal echocardiography; LVEF: Left ventricular ejection fraction;
LV: Left ventricular; AV: Aortic Valve; PG: Pressure gradient; AVA: Aortic valve area; AR: Aortic regurgitation; PASP: Pulmonary
arterial systolic pressure; MLD: Minimum lumen diameter; SXT: SAPIEN XT; CoV: CoreValve; AVR: Aortic valve replacement;
PPM: permanent pacemaker. “The ratio between the outer diameter of the sheath size (SXT, 18F: 7.2 mm and 19F: 7.5 mm;
CoV, 18F: 7.3 mm) and MLD of the vessel at the therapeutic site. TlLow osmolarity contrast medium (iomeprol 61.24 g/100 ml,
lomeron, Bracco, UK). *Cardiac tamponade not included. $During hospitalization.



