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Transcatheter aortic valve replacement (TAVR) has
seen worldwide adoption for the treatment of senile
degenerative aortic stenosis (AS). More than 200,000
global implantations have been accomplished, and
TAVR volumes are projected to increase fourfold over
the next 10 years." In large measure, this growth is
driven by two phenomena. First, AS is a disease of the
elderly, and the geriatric demographics are growing as
medical advances extend lives. Second, AS is prevalent
and undertreated. An estimated 550,000 individuals in
the United States have severe AS, and the vast major-
ity are aged 70 years or older; yet, only approximately
88,000 surgical aortic valve replacements (SAVRs) are
performed annually.3> Despite the fact that surgery can
be safely performed in octogenarians, many patients
either remain undiagnosed or untreated, in some mea-
sure related to patient or physician reluctance to offer
SAVR® Regardless of published success rates, the elderly
and their physicians do not relish open heart surgery

and in many cases have deferred treatment in the past,
despite the high mortality associated with severely
symptomatic AS.

As a result of the PARTNER (Edwards Lifesciences)
and CoreValve (Medtronic) trials, we now have two
commercially available TAVR platforms approved for
high- or prohibitive-risk indications. The average age in
both of these pivotal studies was 83 years, and benefits
of TAVR versus surgery were seen across all age ranges.
The 1-year outcomes have been sustained out to 2 to
5 years now, with predictors of mortality generally unas-
sociated with age.”® Early concerns regarding paravalvular
leak, increased rates of stroke, vascular access complica-
tions, and durability have substantially been mitigated
over the course of extended follow-up, by improved
patient and device selection, and with newer generations
of commercial products (Sapien 3, Edwards Lifesciences;
Evolut R, Medtronic).> "

Are we ready to cross the threshold and routinely
offer TAVR to all octogenarians regardless of their risk
stratification score, understanding that surgical results
in today’s era can be accomplished with a single-digit
mortality rate? Will the TAVR experience mirror endo-
vascular aortic aneurysm repair, which in its infancy was
only offered to patients at high surgical risk but is now
the default strategy in > 80% of patients with abdominal
aortic aneurysms, even in the United States? While we
await the results of the randomized PARTNER 2 and
SURTAVI intermediate-risk trials, we can gain insight
into this question by looking to European real-world
and trial results, as well as to newer data available here
in the United States.

The all-comers Nordic Aortic Valve Intervention
(NOTION) trial randomized 280 relatively low-risk
patients (mean STS score, 3) with a mean age of
79 + 5 years to either SAVR or TAVR."? A self-expanding
CoreValve device was implanted without any need for
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transapical or transaortic access within 2 hours (using
local anesthesia only in 20%) in 98% of the randomized
TAVR patients. Across an entire spectrum of in-hospital
outcomes, TAVR patients had significantly fewer com-
plications, but admittedly, at the expense of higher
pacemaker and perivalvular leak rates. At 1 year, there
was no difference in clinically relevant outcomes for the
SAVR and TAVR patients.’? These results are even more
remarkable when realizing that the NOTION trial was
initiated only 2 years after TAVR was widely introduced
in Europe, used a first-generation product, and came
prior to the adoption of CT sizing rather than echocar-
diographic measurements of annular perimeter. These
results are generally concordant with many European
registries that more liberally enroll patients than those
described in the United States commercial indications.
In Germany, where TAVR has its greatest penetration,
the use of SAVR has been plateauing since 2006. More
recently, there has been a decrease in the absolute num-
ber of isolated SAVR procedures, with > 40% of all AS
patients now treated with TAVR.1314

In the United States, we have the 30-day results of
the nonrandomized Sapien 3 valve data set. More than
1,000 elderly (mean age, 81.9 years) intermediate-risk
(median STS score, 5.2) patients underwent TAVR and
showed a 30-day all-cause mortality and disabling stroke
rate of 1.1% and 1%, respectively, and a paravalvular leak
rate of 2.5%.% By the time this article is published, the
results of the randomized portion of this trial will be
known, and if TAVR is indeed noninferior to SAVR, we
will see further widespread adoption of TAVR, particu-
larly for the elderly, regardless of their risk status.
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SAVR, first performed by Harkin and Starr in 1960,
revolutionized the treatment of AS, which was previously
a fatal disease. The safe application of open heart surgery
in the elderly population, as first reported in 1966 by
Denton Cooley' (at that time, defined as patients older
than 60 years) has expanded to the current era in which
the Mayo Clinic reports outstanding outcomes in select
patients older than 90 years with SAVR? It needs to be
stated that SAVR is an excellent treatment with excel-
lent outcomes. Debates about SAVR versus TAVR get
sidetracked because they tend to debate the wrong issue.
SAVR and TAVR are separate tools (tactics) to treat AS
by valve replacement (the strategy). In the current era,
each has different indications and applications, and both
are necessary to comprehensively treat a population with
valvular heart disease. To advocate for TAVR does not
discount the important role for SAVR in select patients.

That being said, with the current technology available
and based on current scientific data, TAVR should be
the initial therapy offered to patients older than 80 years
with isolated AS. The data supporting this assertion are
compelling. For example, results from the Nordic Aortic
Valve Intervention Trial (NOTION) randomizing nearly
300 patients who are older than 70 years and deemed
low risk for SAVR showed no significant differences in
the composite 1-year endpoints of rate of mortality
from any cause, stroke, or myocardial infarction between
those undergoing TAVR and those undergoing SAVR3
Although the TAVR group had more conduction abnor-
malities and greater aortic regurgitation, the SAVR group
had more episodes of major bleeding, cardiogenic shock,
and new-onset or worsening atrial fibrillation. Some
might parse such results by stating that TAVR is not infe-
rior to SAVR, but the reality for a patient is that if two
therapies are noninferior and one is less invasive, then
the less invasive therapy is superior.

In a slightly higher-risk population than NOTION,
TAVR was shown to outperform SAVR in the CoreValve
pivotal trial.* Of the 795 patients randomly assigned to
SAVR or TAVR, a significant difference emerged at the
1-year primary endpoint of all-cause mortality: 14.2%
for TAVR compared with 19.1% for SAVR. Analysis also
demonstrated that the 1-year rate of heart attack, stroke,



or related death was significantly lower for TAVR at
20.4%, compared with 27.3% for SAVR.

From a procedural perspective, the systemic impact of
TAVR on a patient is significantly less than with SAVR.
For example, at our institution, patients who undergo
transfemoral access for TAVR (the majority of cases)
undergo conscious sedation, thereby eliminating the
risks and side effects of endotracheal intubation and
general anesthesia. Early unrestricted activity and ambu-
lation is the rule after TAVR. Indeed, when counseling
TAVR patients about the expected length of their hospi-
tal stay and recovery after TAVR, | commonly state that
what will determine their hospital stay are those factors
that make them a TAVR candidate, not the procedure
per se. When | counsel patients prior to SAVR, recovery
from the procedure is the focus. Also, while researchers
evaluating SAVR in the past have justifiably focused on
endpoints such as survival or stroke, new literature docu-
menting common themes of patients recovering after
heart valve replacement surgery use such terms as suffer-
ing weakness and struggling to resume normality.

Finally, valves implanted by TAVR typically have sig-
nificantly lower postprocedure gradients than SAVR.3 In
patients being treated for AS, gradients are the ultimate
issue. Moderate patient-prosthesis mismatch (PPM) is
present in up to one-quarter of patients after SAVR.6
PPM is associated with decreased survival, lower free-
dom from heart failure, and incomplete left ventricular
mass regression. In addition, because of the disturbed
prosthetic valve performance associated with PPM due
to high transvalvular gradients, PPM is associated with
stenosis-type structural valve deterioration after SAVR.
One could infer that the low gradients typically associ-
ated with TAVR would mitigate these complications and
possibly improve the durability of the prosthesis.

Just as percutaneous intervention revolutionized the
role of coronary artery bypass grafting in treating coro-
nary artery disease, TAVR is revolutionizing the role of
SAVR for treating patients with AS. In patients older
than 80 years, the data and patient experience dictate
that it should be the initial therapy of choice.
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The treatment of patients who are older than 80 years
has become a daily reality for physicians managing AS.
Moreover, this proportion of the elderly population is
expected to expand dramatically over the next 20 years.
As members of the heart team, cardiac surgeons are
particularly confronted by the aspect of assessing the
risks and benefits of surgical procedures in these
elderly patients. Currently, existing risk scores such as
the Society of Thoracic Surgeons (STS) score and the
EuroSCORE | and Il tend to overestimate the surgical
risk in this elderly population. Articles published in the
literature don’t appropriately reflect the heterogeneous
health and functional well-being seen in real patients
overall. Accordingly, it is difficult to make absolute rec-
ommendations and accurate surgical risk predictions
in that population. Epidemiological data suggest that
age is among the most powerful predictors of opera-
tive mortality, increasing exponentially from 1.7% at age
50 to 8.3% at age 80. However, data from the National
Cardiovascular Network have challenged the importance
of age as a predictor. This study included 67,764 patients
undergoing conventional cardiac surgery. They have
shown that the mortality rate in octogenarians without
significant comorbidity was surprisingly low at 5%, but
was still higher than the younger patients who had a 3%
mortality rate. Different outcomes may be explained by
“biological” as opposed to “chronological” age, as defined
further by indicators of frailty and/or a constellation of
medical issues.> We have previously shown that SAVR
in patients with no organ dysfunction do exceedingly
well, but when multiple systems are affected, the out-
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comes are significantly worse in a patient in the same age
group.? Indeed, these factors or predictors of frailty exist,
but their exact weight in terms of mortality and morbid-
ity is not, at the present time, well defined.

Since the introduction of TAVR in 2002, the manage-
ment of severe AS received a significant face-lift with this
less invasive treatment modality for AS. These once-novel
technologies have now become standard and well-estab-
lished techniques, with implantations in over 400 hospi-
tals within the United States. The Sapien valve (Edwards
Lifesciences) received US Food and Drug Administration
approval in 2011 for inoperable patients and in 2012 for
high-risk patients based on the PARTNER IA and IB stud-
ies.>® The initial study randomized 358 patients to either
medical treatment or TAVR. The mean age was similar
between groups (medical group: 83.2 + 8.3 years; TAVR:
83.1 + 8.6 years). At 1 year, the authors noted that TAVR
significantly reduced mortality rates from any cause, the
composite endpoint of death from any cause, or repeat
hospitalization and cardiac symptoms despite the higher
incidence of major strokes and major vascular events.®
Those results were sustained up to 5 years.” The second
study compared 699 high-risk patients who underwent
TAVR versus conventional SAVR. This study showed
similar rates of survival at 1 year.® With similar results
between TAVR and SAVR at 5 years, the percutaneous
option has practically replaced conventional surgery in
high-risk patients.® The second most important trial is
the CoreValve pivotal trial, which led to this valve receiv-
ing US Food and Drug Administration approval in 2014.
The trial randomized 795 high-risk patients to either
self-expandable TAVR or SAVR. The results showed that
TAVR patients had a lower mortality rate from any cause
at 1 year compared to the surgical group (14.2% vs 19.1%),
further solidifying the role of TAVR in high-risk patients.’

Quite interestingly, the mean age for almost all
patients undergoing TAVR in the randomized trials
and in the TVT (Transcatheter Valve Therapy) United
States database is 81 to 83 years. Consequently, some
have hypothesized whether all AS patients older than
80 years should have TAVR rather than SAVR. In a com-
passionate and totally empathic point of view, with our
minimalist TAVR pathway at Emory University, | would
answer “yes,” since approximately 70% of our patients
are discharged within 1 to 2 days, and the majority do
not require an intensive care unit stay.'® However, there
remain many questions regarding the use of a TAVR
valve universally. The question of valve thrombosis, pace-
maker rates, and paravalvular leaks are still concerning
and have dampened the enthusiasm for some physicians.
Moreover, major costs are associated with these new
devices, and it still remains a societal choice regarding
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health expenses. Therefore, in patients with a low surgi-
cal risk score (STS score of < 3% to 4%), we still believe
that the data do not allow for adoption of TAVR quite
yet. In 2016, we expect randomized trials to begin evalua-
tion in this patient population.

The critical decision in terms of TAVR or SAVR in
those aged 80 or older lies within the auspices of the
valve heart team. The multidisciplinary team, enhanced
preoperative risk-evaluation scoring systems, and objec-
tive assessment that includes frailty parameters will
strongly contribute to excellent procedural results.
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Despite the fact that current ACC/AHA guidelines only
recommend TAVR for patients with symptomatic severe
AS who are inoperable or at high operative risk, | believe
TAVR is the treatment of first choice for most patients
who are aged 80 years or older." As a matter of fact, this
philosophy is already in place in many centers throughout
Europe. A recent report from the vast German experience
between 2007 and 2013 stipulates the effect of TAVR on
contemporary practice. Compared to SAVR, TAVR is used
in older patients with a higher operative risk. Furthermore,
it has become clear that, over the years, the number of
octogenarians undergoing surgery is rapidly declining?



Randomized trials in patients with at least a high operative
risk have already demonstrated TAVR’s superiority over
SAVR from a patient and health economic perspective.
Indeed, TAVR seems to be associated with faster ambula-
tion, shorter in-hospital stay, earlier gain in quality of life,
and improved short-term survival up to 1 year.>*

TAVR purists often bring up the unknown transcatheter
heart valve durability to slow down TAVR adoption and
implementation in patients who have a longer life expec-
tancy. We should put this argument in proper perspective
if we discuss octogenarians. A healthy 80-year-old person
with a pristine past medical history has an estimated
lifespan of 8 to 9 years.>” In reality, up to 20% of all octo-
genarians are considered frail. Frailty is a diminished ability
to overcome stressors. This also includes a major surgical
operation including sternotomy, aortotomy, and use of
cardiopulmonary bypass. Recovery time will inevitably
be prolonged, and complications may linger. It may take
months to fully recover and regain full mobility and inde-
pendence at an older age.

Initial transcatheter heart valves were limited by their
unfavorable profile, and the early experience partially
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suffered from paravalvular regurgitation and cerebroem-
bolic and access site complications. The latest generation
of repositionable and retrievable transcatheter heart
valves with sealing technology and refined accessories,
such as innovative access sheaths and cerebral embolic
protection devices, have properly addressed these issues.
TAVR has become a relatively straightforward and safe
procedure under local anesthesia with same-day ambula-
tion and short hospital stay. Thus, it is arguably the ideal
option for elderly AS patients who cherish their indepen-
dence and quality of life. m
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