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Midterm Sapien Transcatheter

Valve Durability

Ready for Prime Time or Waiting to Fail?*

Patricia A. Pellikka, MD, Jeremy Thaden, MD

ince the first in human transcatheter aortic

valve replacement (TAVR) was performed

nearly 15 years ago (1), it has been estimated
that more than 250,000 procedures have been per-
formed worldwide. The procedure has been refined,
and there has been tremendous growth in the evi-
dence supporting its application for intermediate
and high-risk patients with symptomatic severe aortic
stenosis. The study by Daubert et al. (2), in this issue
of iJACC adds to the burgeoning evidence that TAVR
is an attractive alternative to surgical valve replace-
ment (SAVR) in high-risk patients.

In this study, investigators sought to evaluate long-
term durability of the Sapien balloon-expandable
TAVR bioprosthesis by using PARTNER I (Placement
of Aortic Transcatheter Valves) trial echocardiographic
data (3,4). Investigators compared echocardiographic
parameters of prosthetic valve function at the time of
the first post-implantation echocardiogram to the
same parameters 5 years later. In 86 TAVR patients
alive at 5 years, without repeat AVR and having follow-
up echocardiography at that time, parameters of
prosthetic valve function were stable, and echocar-
diographic evidence of valve degeneration or wors-
ening paraprosthetic regurgitation was uncommon.
Five (5.8%) of the 86 TAVR subjects had an increase in
mean systolic gradient =10 mm Hg. None of the 86
patients developed new severe regurgitation during
follow-up. Transvalvular and paravalvular aortic
regurgitation, aortic valve area, mean gradient, stroke
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volume, and ejection fraction were also stable over
time, and there was regression in left ventricular
mass index.

This study has notable strengths and limitations. A
clear strength of the data is the standardized core
laboratory methodology for the evaluation of echo-
cardiograms. The authors outlined their rigorous
methodology to ensure consistency, reproducibility,
and quality, which gives us confidence in the
reported echocardiographic findings. However, a
weakness of the study is the missing data. Among the
832 patients from PARTNER I cohorts A and B,
including 519 patients who underwent TAVR and 313
who underwent SAVR, echocardiographic data at 5
years post-procedure were available in only 134 pa-
tients (16%; 86 TAVR, 48 SAVR). There was a high rate
of mortality prior to 5 years (n = 522), echocardio-
graphic data were missing in 171 patients, and 3 pa-
tients were excluded after AV reintervention for
severe regurgitation and/or stenosis in 2 patients, and
endocarditis in 1 patient. The low percentage of
follow-up data is disappointing but not surprising,
given the advanced age and multiple comorbidities of
the PARTNER I cohort. Thus, the main findings of the
paper, that the Sapien TAVR is durable up to 5 years
post-implantation, is based primarily on results from
just 134 of 832 (16%) of the original PARTNER I cohort.
This could potentially introduce bias.

The authors attempted to mitigate this potential
bias with a secondary analysis aimed at detecting
sudden worsening of valve performance before
death; this was observed in several patients. Of
207 TAVR patients who had at least 2 echocardio-
grams before death, 8 had an increase of >10 mm Hg,
6 had a Doppler velocity index decrease to <0.25, and
3 developed new severe aortic regurgitation.

Although the authors’ definition of significant
valve degeneration is based on consensus guide-
lines (5), these cutpoints lack formal validation and
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other studies have wused different cutpoints to
define prosthetic valve degeneration (6), making
direct comparison challenging. Additionally, given
the fact that even mild paravalvular regurgitation is
associated with poor prognosis (7), it would be
useful to know how many TAVR valves developed
new mild or moderate paravalvular regurgitation
during follow-up.

As we begin to consider TAVR in low-risk patients
as part of the PARTNER III trial, it will be critical to
understand the longer-term durability of these
valves. Indeed, previous work has raised questions
about the durability beyond 5 years. A series pub-
lished by Toggweiler et al. (6) included 88 subjects
who underwent balloon expandable TAVR. Prosthetic
valve failure described as moderate stenosis or mod-
erate regurgitation was not present in any patient at 4
years, but was present at 5 years in 3.4% or 9.7% of
those surviving. In a recent series of 50 patients who
required redo TAVR, the time interval between the
index TAVR and redo procedure was 1,189 + 706 days
for the 25 who developed structural failure (8).

Many more data exist regarding long-term perfor-
mance of SAVR. Two recent, large series reported
average freedom from reoperation for bioprosthetic
valve failure of =2% at 5 years and =4% at 10 years
(9,10). However, rates of structural valve failure are
known to vary with age. Younger age was a risk factor
for accelerated degeneration in both of these series.
Current data suggest very low rates of reoperation for
structural valve failure (=1%) at 10 years in patients
older than 70 years of age (9). Previous SAVR series
also indicate that short- and mid-term performance
are not always indicative of long-term performance.
More than 20 years ago, reports indicated that certain
surgical bioprosthetic valves might perform relatively
normally up to 5 years and then show accelerated
degeneration between 5 and 10 years (11). This finding
highlights the importance of long-term follow-up in
large, diverse groups of patients to confirm safety.

Presently, great clinical effort is expended on
determining the optimal time for AVR, taking into
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consideration the presence of symptoms, which may
be difficult to discern, comorbidities, severity of ste-
nosis, and other predictors of outcome, such as stroke
volume index, ejection fraction, left ventricular
hypertrophy, diastolic function, pulmonary artery
pressure, and parameters of myocardial deformation.
Meanwhile, in the patient with severe aortic stenosis,
adverse cardiac remodeling progresses, paving the
way for subsequent atrial fibrillation and heart fail-
ure. Growing evidence for TAVR offers hope for
improved patient care in the future as earlier inter-
vention will reduce the potential for adverse remod-
eling. Demonstrated safety and long-term efficacy of
TAVR along with low rates of operative morbidity and
mortality will be necessary to tip the balance toward
earlier intervention.

In summary, Daubert et al. (2) have given us an
important early glimpse into the durability of the
Sapien balloon expandable TAVR valve in long-term
follow-up. Overall their results are encouraging and
indicate that structural degeneration is uncommon at
5 years in surviving patients. However, given the
previously mentioned limitations, we must be
cautious about inferring that these results would
apply to all patients with TAVR or all types of TAVR
valves or to extrapolate durability beyond 5 years.
Importantly, there are no data for TAVR durability in
younger patients, in whom the durability of surgically
implanted bioprosthetic valves is known to be
decreased (9). As we consider TAVR valve implanta-
tion in younger patients with fewer comorbidities and
potentially increased longevity, it will be critically
important that we agree on a definition of structural
degeneration in TAVR valves and that we obtain
longer-term follow-up in larger numbers of patients
to ensure safety.

REPRINT REQUESTS AND CORRESPONDENCE: Dr.
Patricia A. Pellikka, Department of Cardiovascular
Medicine, Mayo Clinic, 200 First Street South West,
Rochester, Minnesota 55905. E-mail: pellikka.
patricia@mayo.edu.

REFERENCES

1. Cribier A, Eltchaninoff H, Bash A, et al. Percu-
taneous transcatheter implantation of an aortic
valve prosthesis for calcific aortic stenosis: first
human case description. Circulation 2002;106:
3006-8.

2. Daubert M, Weissman NJ, Hahn RT, et al. Long-
term performance of transcatheter and surgical
aortic valve replacement: a report from the
Placement of Aortic transcatheter Valves (PART-
NER 1) Trial. J Am Coll Cardiol Img 2017;10:
XXX-XX.

3. Leon M, Smith C, Mack M, et al. Transcatheter
aortic-valve implantation for aortic stenosis in
patients who cannot undergo surgery. N Engl J
Med 2010;363:1597-607.

4. Smith  C, Mack M, et al
Transcatheter surgical
replacement in high-risk patients. N Engl J Med
2011;364:2187-98.

Leon M,

versus aortic-valve

5. Kappetein P, Head S, Genereux P, et al
Updated standardized endpoint definitions for

transcatheter aortic valve implantation: the Valve
Academic Research Consortium-2 consensus
document. J Am Coll Cardiol 2012;57:1438-54.

6. Toggweiler S, Humphries K, Lee M, et al. 5-year
Outcome after transcatheter aortic valve implan-
tation. J Am Coll Cardiol 2013;61:413-9.

7. Kodali S, Williams M, Smith C, et al. Two-year
outcomes after transcatheter or surgical aortic-
valve replacement. N Engl J Med 2012;366:
1686-95.


mailto:pellikka.patricia@mayo.edu
mailto:pellikka.patricia@mayo.edu
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref1
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref1
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref1
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref1
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref1
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref2
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref2
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref2
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref2
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref2
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref2
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref3
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref3
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref3
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref3
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref4
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref4
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref4
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref4
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref5
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref5
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref5
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref5
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref5
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref6
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref6
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref6
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref7
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref7
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref7
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref7

ARTICLE IN PRESS

JACC: CARDIOVASCULAR IMAGING, vOL. W,
W 206:H-1

8. Barbanti M, Webb JG, Tamburino C, et al. Out-
comes of redo transcatheter aortic valve replace-
ment for the treatment of postprocedural and late
occurrence of paravalvular regurgitation and
transcatheter valve failure. Circ Cardiovasc Interv
2016;9:e003930.

9. Forcillo J, Pellerin M, Perrault LP, et al. Car-
pentier-Edwards pericardial valve in the aortic

No. W, 2016

position: 25 years experience. Ann Thorac Surg
2013;96:486-93.

10. Johnston D, Solstesz E, Vakil N, et al. Long-
term durability of bioprosthetic aortic valves: im-
plications from 12,569 implants. Ann Thorac Surg
2015;99:1239-47.

11. Wheatley D, Crawford F, Kay P, et al. A ten-
year study of the lonescu-Shiley low-profile

Pellikka and Thaden
Editorial Comment

bioprosthetic heart valve. Eur J Cardiothorac Surg
1994;8:541-8.

KEY WORDS aortic stenosis, SAVR, surgical
aortic valve replacement, TAVR, transcatheter
aortic valve replacement


http://refhub.elsevier.com/S1936-878X(16)30846-4/sref8
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref8
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref8
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref8
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref8
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref8
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref9
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref9
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref9
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref9
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref10
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref10
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref10
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref10
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref11
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref11
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref11
http://refhub.elsevier.com/S1936-878X(16)30846-4/sref11

	Midterm Sapien Transcatheter Valve Durability
	References


