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Abstract

Aortic stenosis is the most common valvular heart disorder in older adults. Patients
with severe aortic stenosis are generally treated nonsurgically if asymptomatic and
referred to aortic valve replacement when symptoms develop. However, patients
with severe asymptomatic aortic stenosis with left ventricular dysfunction may
benefit from early aortic valve replacement. Although operative mortality in
patients with severe aortic stenosis and left ventricular dysfunction is greater than
In patients with preserved left ventricular function, the overall mortality risk is
substantially lower than that of watchful waiting. Operative risk in patients with
severe aortic stenosis and left ventricular dysfunction is often overestimated and,
consequently, most are not referred to surgery despite clinical data in support of
early aortic valve replacement. Asymptomatic patients with echocardiographically
confirmed severe aortic stenosis and left ventricular dysfunction should be referred

for aortic valve replacement.
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ortic stenosis (AS) is the most common valvular heart disorder in older adults, and

it can be categorized as mild, moderate, or severe using established

echocardiographic criteria. According to the American College of Cardiology and
the American Heart Association (ACC/AHA) Task Force, severe AS is defined as aortic valve
area <1.0 cm?, mean gradient >40 mm Hg, or jet velocity >4.0 m/s. However, the primary
determinant of the need for aortic valve replacement (AVR) is not based on these criteria, but
instead on the presence or absence of AS-related symptoms including angina, dyspnea, or
syncope. With few exceptions, symptomatic patients should be referred for AVR. Asymptomatic
patients are frequently advised to continue “watchful waiting,” with annual echocardiograms
recommended for those with severe AS. These decisions are largely based on the low risk of
sudden death (~1% per year) in asymptomatic patients and the grave prognosis when symptoms
develop, with the risk of sudden death increasing exponentially, and mean survival of only 2 to 3
years without AVR.! However, asymptomatic patients present with marked heterogeneity, such

that certain subsets benefit from early AVR.

In severe, asymptomatic AS patients, freedom from symptoms and cardiac events ranges from
59% to 86% at 1 year, 56% to 67% at 2 years, and 33% to 59% at 5 years.> Consequently, the
average period between severe AS diagnosis and symptom or event onset can be estimated at 3
to 4 years. In asymptomatic patients with AS and normal left ventricle (LV) function, the risks of
AVR greatly outweigh any potential benefit, specifically because operative mortality with
isolated AVR generally ranges from 2%-4%, whereas the risk of sudden death in an

asymptomatic patient is less than 1% per year based on large prospective series.” However,
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asymptomatic patients with LV dysfunction, accounting for 0.4% of patients with severe AS,°

may benefit from AVR before the onset of AS symptoms despite opinions to the contrary.

Importantly, patients who claim to be asymptomatic may, in fact, experience symptoms that they
do not report or that are not appreciated due to activity restrictions. Exercise stress testing is a
safe, underutilized tool that may help to clarify symptomatology and demonstrates excellent
prognostic utility. More than 3 in 10 patients who claim to be asymptomatic do, in fact,
experience symptoms during graded exercise testing. Furthermore, if symptoms are elicited
during graded exercise testing, prognosis is poor with 2-year event-free survival of only 19%,
versus 85% in patients with no symptoms. On balance, the prognostic value of symptoms

identified during exercise testing may be limited in the elderly (> age 70 years).

The presence of symptoms at the time of surgery has no influence on operative or long-term
mortality following AVR. Disregarding symptomatology as a potential target of treatment
decision-making, the remaining influencers in this patient population include the risk of LV
function decline during the watching waiting period and the risk of sudden death during this
period weighed against operative risks. It has been postulated that watchful waiting until
symptom onset may result in irreversible myocardial fibrosis, ultimately compromising surgical
outcomes with AVR, although the evidence in support of this notion is weak. Additionally,
because the watchful waiting period is generally only a few years in duration, the chances of LV
function declining to a degree whereby surgical risk is significantly elevated is low, with an
estimated relative decrease in ejection fraction of 15% over 3 years in these patients.” Assuming
a patient with a preoperative ejection fraction of 35%, the estimated reduction in ejection fraction
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to 30% would increase the relative risk (not absolute risk) of surgical mortality by less than 5%.
This leaves the balance between watchful waiting mortality and operative mortality as the main

influencer of treatment outcome with asymptomatic AS patients with LV dysfunction.

It is well established that operative mortality in patients with severe AS and LV dysfunction is
greater than in those with preserved LV function. In patients with LV dysfunction, relative
mortality risk increases 1% for every 1% decrease in ejection fraction.® This elevated risk was
realized in several recent series of patients with severe AS and LV dysfunction undergoing AVR
with reported mortality rates ranging from 8% to 21%.° Longer term data in these patients are
similarly inferior to their normal LV function counterparts, with 48% mortality reported over a
mean 2.4 years following AVR. However, this mortality rate remains much lower than the 73%
mortality risk reported for watchful waiting over the same period.*® A study that included 159
nonoperated patients with severe AS and ejection fraction <40% reported similarly dismal
mortality rates, including almost 60% at 1 year, 70% at 3 years, and 80% at 5 years.” In a study
of nearly 1000 patients with severe AS, among those who were asymptomatic, 1-year survival in
operated patients was 94%, versus 78% for those who did not undergo AVR." Interestingly, LV

dysfunction had no influence on patient survival.

Patients with severe AS and LV dysfunction may be risk stratified with dobutamine stress
echocardiography using estimates of contractile reserve and aortic valve gradient. Hemodynamic
response to dobutamine challenge can be classified as follows: (a) valve gradient increase >40
mm Hg, indicating severe AS; (b) normalized cardiac output with low valve gradient (<30 mm

Hg), indicative of cardiomyopathy and milder AS; or (c) no appreciable change in stroke
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volume, cardiac output, or valve gradient, which indicates poor contractile reserve. Although
patients with poor contractile reserve have the worst prognosis, surgical mortality remains

substantially lower than with no treatment.*?*3

Many surgeons overestimate surgical risk in patients with asymptomatic severe AS with LV
dysfunction. Consequently, most of these patients are not referred to surgery, citing prohibitive
operative risk despite superior outcomes in those undergoing AVR.'**® Despite a higher risk
than in patients with preserved ejection fraction, overall, the risk of doing nothing clearly
outweighs the risk of AVR in this patient cohort. The recent advent of transcatheter aortic valve
replacement (TAVR) offers a promising treatment alternative for patients with severe AS.
However, TAVR is only indicated in symptomatic patients who are determined to be inoperable
for AVR and, therefore, is irrelevant to the topic of asymptomatic patients. In the absence of
previous (and likely future) randomized controlled trials to guide decision-making,
asymptomatic patients with echocardiographically confirmed severe AS and LV dysfunction,

regardless of transvalvular gradient or contractile reserve, should be referred for AVR.
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