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Aortic Stenosis Lifetime
Management

Current guidelines support a multidisciplinary heart valve team approach.

By Hooman Bakhshi, MD, and Matthew Sherwood, MD, MHS

ortic stenosis (AS) is the most common val-
vular heart disease (VHD) in developed coun-
tries." With aging, calcific aortic stenosis (CAS)
becomes more prevalent. According to projec-
tions, AS prevalence in Western countries will increase
significantly as the elderly population grows.? The risk
factors for CAS are similar to those of coronary artery dis-
ease (CAD): hypertension, diabetes, hyperlipidemia, and
obesity.> Once the disease starts, it will progress gradually
from mild to severe stenosis. However, it is important
to note that the rate of progression and duration of the
asymptomatic stage vary from patient to patient.* There is
no medical therapy that slows progression of the disease.
In contrast to CAD, statins have failed to demonstrate
any benefit in slowing AS progression in clinical trials.’
Although survival for asymptomatic patients with severe
AS is nearly comparable to that of age- and sex-matched
patients without AS, symptomatic AS is associated with
high mortality and morbidity.* A timely diagnosis and
intervention are critical for alleviating symptoms and
extending life expectancy for symptomatic severe AS.

CURRENT ACC/AHA GUIDELINE
RECOMMENDATIONS FOR MANAGEMENT
OF AS

The 2020 American College of Cardiology/American
Heart Association guideline for the management of
patients with VHD recommends a multidisciplinary
heart valve team approach for all severe VHD prior
to any consideration for intervention (class of recom-
mendation [COR] 1).° It is reasonable to consult or refer
asymptomatic patients with severe VHD or patients
with multiple comorbidities to a comprehensive heart
valve center (COR 2a).

In severe AS, aortic valve replacement (AVR) is recom-
mended if the patient develops dyspnea with exertion,
angina, heart failure, presyncope, or syncope (COR 1).
AVR is also indicated in asymptomatic severe AS, if the
left ventricular ejection fraction is < 50% or the patient is
undergoing cardiac surgery for another reason (COR 1).
In addition, exercise testing is reasonable for asymptom-
atic patients to assess physiologic changes during exer-
cise and observe the absence or presence of symptoms
(COR 2a). In asymptomatic severe AS and low surgical
risk, AVR is reasonable (COR 2a) in patients with (1) very
severe AS (aortic peak velocity > 5 m/s), (2) serum B-type
natriuretic peptide (BNP) level > 3 times normal, or
(3) exercise intolerance or decrease in systolic blood pres-
sure of > 10 mm Hg at peak exercise (Figure 1).

There is investigation into early intervention for
patients with asymptomatic, very severe aortic stenosis
who do not meet the above criteria.® Kang et al random-
ized 145 patients with asymptomatic very severe AS to
early surgical aortic valve replacement (SAVR) versus con-
servative management in the RECOVERY trial and found
that patients who underwent SAVR prior to the arrival
of symptoms had lower rates of cardiovascular death
versus those who continued watchful waiting over 4 and
8 years of follow-up.® The EARLY TAVR trial, which has
completed enrollment, seeks to determine if there is ben-
efit to performing transcatheter aortic valve replacement
(TAVR) in asymptomatic patients with severe AS and no
other indications for intervention versus watchful waiting
(NCT03042104). Results are expected in the near future.

In patients undergoing AVR, the choice of a mechani-
cal versus bioprosthetic valve should be based on a
shared decision-making process that addresses patient
preferences, indications, and risks for anticoagulant ther-
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Figure 1. Simplified approach for management of patients with severe AS. LVEF, left ventricular ejection fraction; SBP, systolic

blood pressure.

apy, as well as the possibility of future valve interventions
(COR 1). It is reasonable (COR 2a) to choose mechanical
valves in patients who are younger than 50 years of age
and bioprosthetic valves in patients who are older than
65 years of age and to individualize decisions in patients
between 50 and 65 years of age without contraindica-
tions for anticoagulation.

In patients who are considered suitable candidates for
bioprosthetic valves, the next important decision is wheth-
er to undergo SAVR or TAVR. Although age and life expec-
tancy are main factors in decision-making, patient-specific
factors such as patient preference, estimated procedural
risk, comorbidities, frailty, and anatomy should also be
considered.” In the following patients, SAVR is recom-
mended (COR 1): (1) age < 65 years old or life expectancy
> 20 years, (2) if valve or vascular anatomy is not appropri-
ate for transfemoral TAVR or asymptomatic patients with
severe AS who are qualified for AVR based on very severe
AS, abnormal exercise test, or elevated BNP.

TAVR is recommended in symptomatic patients with
severe AS and no anatomic contraindication for trans-
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femoral TAVR aged > 80 years or with a life expectancy
of < 10 years. In patients with severe AS and no anatomic
contraindication for transfemoral TAVR and aged 65 to
80 years old, shared decision-making is recommended to
choose between SAVR or TAVR. TAVR is recommended
in patients with high surgical risk or prohibitive surgical
risk if they are predicted to survive more than 12 months
after the procedure with an acceptable quality of life.
Otherwise, palliative care is recommended after shared
decision-making.

Other factors that may influence the decision to
proceed with SAVR versus TAVR include concomitant
thoracic aortic aneurysm, multivessel CAD, multivalvu-
lar disease, unfavorable vascular access, low coronary
heights, severe annular or left ventricular outflow tract
calcification, and unfavorable bicuspid anatomy with
severe leaflet and raphe calcification.

TAVR DURABILITY AND OUTCOME
Although TAVR was initially approved only for
patients with high or prohibitive surgical risk, based




on the favorable results from recent clinical trials,®°

it is now being considered in patients across all surgi-

cal risk levels, including younger and lower-surgical-risk
patients,’" and is now more frequently used than SAVR."
Because younger patients are more likely to live longer
and eventually experience structural valve deteriora-
tion (SVD)," it is imperative to consider the durability
of bioprosthetic valves in patients undergoing TAVR.
Makkar et al published the outcome of 2,023 patients
with severe, symptomatic AS and intermediate surgical
risk who were randomized to TAVR versus SAVR in the
PARTNER Il cohort A trial.™ There was no difference in
valve hemodynamics or incidence of the primary end-
point, including all-cause mortality or disabling stroke,
between SAVR and TAVR patients. However, the TAVR
group had a higher incidence of mild to severe paraval-
vular aortic regurgitation (33.3% vs 6.3%), repeat hospi-
talizations (33.3% vs 25.2%), and reinterventions (3.2% vs
0.8%). The reason for reinterventions in the TAVR group
was most often aortic regurgitation (11 out of 21 cases)
or progressive stenosis (10 out of 21 cases). Jargensen

et al investigated the 8-year outcomes in 280 patients
with severe, symptomatic AS and low surgical risk who
were randomized to TAVR versus SAVR in the NOTION
trial.” There were no significant differences in the esti-
mated risk of composite outcomes, including all-cause
mortality, stroke, or myocardial infarction between the
two groups. The rate of bioprosthetic valve failure was
similar between TAVR and SAVR patients (8.7% vs 10.5%;
P = .61); however, the rate of SVD was lower among
TAVR patients (13.9% vs 28.3%; P = .0017).

In a recent study, Forrest et al reported the 3-year
outcomes of 1,414 patients with severe AS who were
enrolled in the Evolut Low Risk trial and randomized to
TAVR or SAVR.'® The primary endpoint (all-cause mor-
tality or disabling stroke) was 7.4% in the TAVR group
and 10.4% in the SAVR group (hazard ratio, 0.70; log-rank
P =.051). Higher rates of mild paravalvular leak (PVL)
and pacemaker implantation were seen among TAVR
patients. The incidence of moderate and severe PVL was
similar between the two groups. Patients in the TAVR
group showed better valve hemodynamics, including
lower bioprosthetic aortic valve mean gradients and
larger effective orifice areas. The incidence of moderate
or severe prosthesis-patient mismatch (PPM) was sig-
nificantly lower in the TAVR group compared with the
SAVR group (10.6% vs 25.1%). These data suggest that
self-expanding TAVR valves may have at least similar
durability compared with surgically implanted biopros-
thetic valves. Further follow-up data will help to answer
this question in the future for both balloon-expandable
valves (BEVs) and self-expanding valves (SEVs).
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VALVE REINTERVENTION AFTER TAVR

With TAVR indications expanding to include patients
with lower surgical risk, a growing number of patients
may eventually need valve reintervention. The most
common reasons for valve reintervention are endocardi-
tis, SVD, valve thrombosis, PPM, and hemodynamically
significant PVL."" The available options are transcatheter
aortic valve (TAV)-in-TAV or TAVR explanation with
redo SAVR, although we do not have long-term out-
comes comparing these strategies."'®

Landes et al investigated the outcomes of TAV-in-
TAV in patients who were enrolled in the multicenter,
international Redo-TAVR registry.” Study participants
included 212 TAV-in-TAV patients with 74 presenting
early (within 1 year after initial TAVR) and 138 present-
ing late (> 1 year after initial TAVR). Comparing early
and late presenting groups, 30-day and 1-year mortality
rates were not significantly different: 5.4% versus 1.5%

(P = .427) and 16.4% versus 11.7% (P = .34), respectively.
The risk of periprocedural complications after TAV-in-
TAV was low: new permanent pacemaker placement
(9.6%), valve malposition (3.3%), stroke (1.4%), coronary
obstruction (0.9%), and no death. Also, Landes et al
investigated TAV-in-TAV outcomes stratified by the type
of TAV (BEV and SEV).2° TAV type was not associated
with procedural safety or mortality. TAV-in-TAV with
SEV was associated with lower residual gradient.

A concern associated with TAV-in-TAV is the possibil-
ity of coronary obstruction.?' In all cases of TAV-in-TAV,
cardiac CT should be performed to assess the risk of cor-
onary obstruction. The risk of coronary obstruction after
TAV-in-TAV depends on the design and implantation
depth of the index TAV, commissural alignment, and
expansion of the indexed TAV."" There are few options
to mitigate the risk of coronary obstruction in high-risk
patients: surgical extraction of TAVR plus performing
SAVR, surgical removal of the failed TAVR leaflets and
performing TAV under direct visualization, snorkel/
chimney coronary stenting, and, finally, leaflet modifica-
tion of the failed TAVR such as BASILICA (bioprosthetic
or native aortic scallop intentional laceration to pre-
vent coronary artery obstruction) or emerging devices
(ShortCut, Pi-Cardia Ltd.).""??

In addition to patients who are at higher risk for coro-
nary obstruction, there are other circumstances where
the failed valve requires extraction and surgical replace-
ment, including endocarditis, severe PPM, or moderate-
to-severe PVL, which cannot be managed percutane-
ously."” Bapat et al investigated the outcome of surgical
explanation of failed TAVR in 269 patients from the
EXPLANT-TAVR registry."” Mortality rates in the hospital,
at 30 days, and at 1 year were 11.9%, 13.1%, and 28.5%,
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respectively. According to Percy et al, the 30-day mortal-
ity was higher in the surgical explanation group than in
the TAV-in-TAV group (12.3% vs 6.2%; P = .05), but the
1-year mortality was similar (20.8% vs 21.0%; P = 1.00).'®
Durability and reintervention after TAVR remain areas of
active investigation, and future advances in technology
may influence the choice of SAVR or TAVR in younger
patients.

FUTURE DIRECTIONS

Despite the high prevalence of calcific AS, currently
there is no medical treatment to reverse or slow the
pathologic process. AS develops through an active
mechanism rather than passive degeneration and cal-
cification.” As we gain a greater understanding of the
pathophysiology of AS, there may be opportunities
to develop pharmacotherapies that target the disease
pathways to slow down the process of valve damage or
even reverse it. Regarding the progression of AS, patients
with moderate AS would seem to have a higher risk
for adverse cardiovascular events than those with mild
disease. However, current guidelines indicate that these
patients should be actively monitored without surgical
or transcatheter intervention until they develop severe,
symptomatic AS.° These recommendations were likely
developed when the risk-benefit ratio was determined
for SAVR versus watchful waiting. There are currently
multiple clinical trials evaluating early percutaneous
valve intervention versus clinical surveillance in patients
with moderate AS. The PROGRESS trial (NCT04889872)
and EXPAND TAVR Il trial (NCT05149755) are currently
enrolling patients with moderate AS and measuring the
primary outcomes of death, stroke, or unplanned car-
diovascular hospitalization among others over 2 years of
follow-up. Thus, in the future, we may find opportunities
to manage AS earlier in its course and prevent further
morbidity and mortality. m
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