PARTNER, CoreValve, and
CHOICE: A Review of
3 State-of-the-Art TAVR Trials

Written by Maria Vinall

Martin B. Leon, MD, Columbia University Medical
Center, New York, New York, USA, provided a broad
overview of the methodology, major findings, and
impact of the 3 major transcatheter aortic valve replace-
ment (TAVR) trials (PARTNER, CoreValve, and CHOICE)
along with some perspective.

PARTNER

The PARTNER I trials (1A, 1B, and continued access
registry) [Kodali SK et al. N Engl ] Med 2012; Makkar RR
et al. N Engl ] Med 2012; Smith CR et al. N Engl ] Med
2011; Leon MB et al. N Engl ] Med 2010] comprised a total
of 3128 patients with symptomatic severe (high-risk and
inoperable) aortic stenosis (AS) who were treated with
either TAVR using the SAPIEN Transcatheter Heart
Valve device or standard aortic valve replacement (AVR)
surgery. In high-risk patients, comparisons were also
made between transfemoral and transapical accesses.
When comparing standard AVR and TAVR in inoper-
able patients, all-cause mortality was significantly
higher for AVR patients (HR, 0.53; 95% CI, 0.41 to 0.68;
p < .0001). The number needed to treat at 3 years was
3.7 patients. In high-risk patients, all-cause mortality at
3 years was similar between the 2 groups.

Predictors of mortality included strokes, major vascu-
lar complications, and major bleeding. After 3 years, the
2 treatments were similar with respect to mortality, reduc-
tion in symptoms, and improved valve hemodynamics,
but paravalvular regurgitation was more frequent after
TAVR and was associated with increased late mortality.

Other findings from the PARTNER trial include
improved clinical outcomes in transfemoral versus
transapical TAVR patients with marked improvement in
all quality-of-life metrics. Earlier recovery in NYHA class
compared with AVR was reported in the transfemoral
cohort. Subanalyses have indicated that compared with
surgery, clinical outcomes are better in women, patients
with diabetes, those with significant mitral regurgitation,
and cases of patient-prosthesis mismatch.

The ongoing PARTNER II trial [NCT01314313] is
similar in design to PARTNER I but larger (n=3716). It
includes patients with moderate disease and replaces
the original SAPIEN device with the SAPIEN XT, a lower
profile device that is currently being used in Europe.

The PARTNER trials established TAVR as the standard of
care for inoperable patients and as an acceptable/preferred

EXPRESS

MDI\fCONFERENCE

therapy in high-risk patients. Strokes and paravalvular
regurgitation are of concern following TAVR.

CoreValve

The CoreValve Platform is a multilevel self-expanding
valve designed to maintain coronary access and miti-
gate paravalvular aortic regurgitation. In the United
States, the safety and efficacy of the CoreValve have
been evaluated in 2 pivotal trials: a registry in extreme-
risk patients and a randomized controlled trial in
patients with severe AS at high surgical risk.

In the extreme-risk study (n=489), the primary
end point of all-cause mortality or major stroke at
12 months was 26.0% (95% CI, 21.6 to 29.9) versus
the 43.0% prespecified objective performance goal
(p<.0001; Figure 1) [Popma JJ et al. ] Am Coll Cardiol
2014]. Procedural events at 30 days included life-
threatening or disabling bleeding (12.7%), major vas-
cular complications (8.2%), and need for permanent
pacemaker placement (21.6%). Paravalvular aortic
regurgitation was lower with the CoreValve device at
12 months compared with discharge.

In the high-risk study, patients were randomly
assigned to TAVR (n=390) with the self-expanding trans-
catheter valve or to surgical AVR (n=357) [Adams DH
et al. N Engl ] Med 2014]. The primary end point was the
rate of death from any cause at 1 year evaluated with the
use of both noninferiority and superiority testing. After
1 year, the rate of death from any cause was significantly
lower (p =.04 for superiority) in the TAVR group than in
the surgical group (14.2% vs 19.1%). Major stroke rates
were 7.0% for AVR and 5.8% for TAVR (not significant).

CoreValve performed well in both high- and extreme-
risk patients with acceptable risk of stroke and vascular
complications. This is the first TAVR study to demonstrate

Figure 1. CoreValve Improved All-Cause Mortality or Major
Stroke Outcome
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Reproduced from Popma JJ et al. Transcatheter Aortic Valve Replacement Using a Self-
Expanding Bioprosthesis in Patients With Severe Aortic Stenosis at Extreme Risk for Surgery.
JAm Coll Cardiol. 2014;63(19)1972-1981. With permission from Elsevier.
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Figure 2. Device Success With Balloon-Expandable TAVR
Better Than With Self-Expandable TAVR

(RR, 1.24;95% Cl, 1.12 to 1.37; p < .001)
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RR=relative risk; TAVR=transcatheter aortic valve replacement.

Reproduced from Popma JJ et al. Transcatheter Aortic Valve Replacement Using a Self-
Expanding Bioprosthesis in Patients With Severe Aortic Stenosis at Extreme Risk for Surgery.
J Am Coll Cardiol. 2014;63(19)1972-1981. With permission from Elsevier.

clear incremental benefits (all-cause mortality at 1 year
and valve hemodynamics) compared with AVR.

CHOICE

The CHOICE randomized clinical trial compared
transcatheter deployment of aortic valves using either
a balloon-expandable (SAPIEN XT; n=121) or self-
expandable (CoreValve; n=120) system [Abdel-Wahab M
et al. JAMA 2014]. The study was also performed in
patients with severe AS at high surgical risk. The pri-
mary end point was device success (successful vascu-
lar access and deployment of the device and retrieval of
the delivery system, correct position of the device, and
intended performance of the heart valve without mod-
erate or severe regurgitation).

Device success occurred in 95.9% of patients in the
balloon-expandable valve group and 77.5% patients
in the self-expandable valve group (p<.001; Figure 2),
which the investigators attributed to the need for more
multiple-valve implantations and a higher frequency of
paravalvular regurgitation in the self-expanding group.

Major clinical outcomes (death, stroke, and myocar-
dial infarction vascular complications) at 30 days were
similar between the 2 groups. There was improved valve
hemodynamics but increased paravalvular aortic regur-
gitation with the self-expandable system. This was a
small and somewhat controversial study with a question-
able primary end point that may exaggerate the clinically
meaningful difference between the 2 systems.

Conclusions

TAVR has become the preferred therapy for high-risk AS
patients, transcending the usual bounds of a new inter-
ventional therapy while transforming the pathways for
managing patients with complex cardiovascular disease.

Successful Stent Implantation and
Lower MACE Rates With OAS

Written by Toni Rizzo

Calcified coronary lesions are difficult to treat for sev-
eral reasons. They are prone to dissection of the arterial
wall and can prevent adequate stent expansion. They
are also difficult to dilate completely [Cavusoglu E et al.
Catheter Cardiovasc Interv 2004] and can preclude stent
delivery to the desired location [Gilutz H et al. Catheter
Cardiovasc Interv 2000]. These factors result in poor
clinical outcomes, including higher major adverse car-
diac events (MACEs) and angiographic complications.

Researchers of the Evaluate the Safety and Efficacy of
OAS in Treating Severely Calcified Coronary Lesions trial
[ORBITII; NCT01092416], presented by Jeffrey Chambers,
MD, Mercy Hospital, Minneapolis, Minnesota, USA,
examined the safety and efficacy of the coronary Orbital
Atherectomy System (OAS) to prepare de novo, severely
calcified coronary lesions for enabling stent placement.

This prospective multicenter single-arm trial comprised
443 patients at 49 US sites. Inclusion criteria included fluo-
roscopic or intravascular ultrasound evidence of severe
calcification in the target lesion, a target vessel refer-
ence diameter ¥2.5 mm and K4.0 mm, and target lesion
length ¥40 mm. Almost 65% of the patients were male, and
the mean age was 71.4 years. The efficacy end point was
successful facilitation of stent deployment in severely cal-
cified coronary lesions. Safety end points included cardiac
death, target vessel revascularization, myocardial infarc-
tion, and MACE. The patients were followed for 1 year.

Stent implantation was successful in 97.7% of patients,
with < 50% residual stenosis in 98.6% of patients. Low
safety end point rates at 30 days and 1 year showed that
the OAS was safe for treating de novo, severely calcified
coronary lesions.

Univariate analysis showed that only a history of coro-
nary artery bypass graft was associated with an increased
risk of MACE at 1 year (odds ratio, 1.89; 95% CI, 1.10 to
3.26; p=.0214). Safety comparisons with the ROTAXUS trial
[Abdel-Wahab M et al. JACC Cardiovasc Interv 2013] and the
ACUITY and HORIZONS trials [Genereux P et al. ] Am Coll
Cardiol 2013] revealed lower rates of MACE, all-cause mor-
tality, and target lesion revascularization in the ORBIT I trial
[Chambers J, data on file at Cardiovascular Systems, Inc].

Based on both inpatient and outpatient procedures,
mean costs were $3198 lower in ORBIT II patients
compared with Medicare stent patients with calcified
lesions (p=.003).

The Diamondback Coronary OAS is the first Food
and Drug Administration-approved novel technology for
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