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Introduction

A 70-year-old man is seen for evaluation of a heart

murmur heard by his primary care provider. The

patient plays doubles tennis twice per week and
claims to be asymptomatic.

— Medication: amlodipine for hypertension.

— Physical examination (PE): pulse 82 bpm; blood
pressure 140/90 mmHg.

— Neck: neck veins flat. Carotids delayed.

— Chest: clear.

— Cardiovascular: grade 2/6 late peaking systolic
ejection murmur.

— Extremities: normal pulses.

— Echocardiogram: heavily calcified aortic valve.
Peak jet velocity 4.6 m/s. Aortic valve area
0.7 cm?. Right ventricular systolic pressure not
obtainable.

Commentary

Aortic stenosis (AS) is one of the most common
valvular diseases, with a prevalence of 3.4% in
adults older than 75 years [1]. AS is considered a
surgical disease in that the only treatment known
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to reduce mortality is AVR, by either a surgical or
a transcatheter approach. While current guidelines
provide clear evidence-based recommendations for
treatment of symptomatic patients, it remains less
clear how to treat patients with severe AS who are
asymptomatic [2—4]. This case describes an elderly
man without a significant medical history who is
found to have severe AS. The patient reports no
symptoms, has no evidence of heart failure on PE,
and is noted to be physically active. Further evalu-
ation is needed to determine the most appropriate
treatment.

Symptomatic severe AS is a class I indication for
AVR [2-4]. However, symptoms related to AS are
often vague, and a thorough history is crucial in the
evaluation of these patients. In the absence of clas-
sic symptoms such as angina, syncope, or heart fail-
ure, patients may report only fatigue. Commonly,
older adults with AS may dismiss subtle symptoms
as simply related to aging or may restrict their phys-
ical activity without realizing it as a means of com-
pensating. Up to 50% of patients with severe AS are
asymptomatic at the time of diagnosis [5]. Despite
patients being asymptomatic, current guidelines
provide class I indications for AVR in the setting
of left ventricular ejection fraction less than 50%
or the need for concomitant cardiac surgery. Our
patient seems to be asymptomatic, presumably with
normal left ventricular function; however, careful
review of his physical activity (tennis) should be
considered. Has he switched from singles to doubles
tennis because of decreased exercise tolerance? Has
he reduced the number of days he plays per week?
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Figure 1 Evaluation and Treatment of the Patient with Asymptomatic Severe Aortic Stenosis (AS).
ACC, American College of Cardiology; AHA, American Heart Association; AVR, aortic valve replacement; BNP, B-type
natriuretic peptide; EF, ejection fraction; ESC, European Society of Cardiology; LVH, left ventricular hypertrophy.

There are also several class II indications for
AVR as depicted in Figure 1. Class Ila indica-
tions for AVR include patients with very severe
AS defined as a peak velocity of 5 m/s or greater
(American Heart Association/American College
of Cardiology) or 5.5 m/s or greater (European
Society of Cardiology, ESC), assuming low opera-
tive risk. Our patient does not meet either of these
thresholds for very severe AS. The American Heart
Association/American College of Cardiology
guidelines also include rapid progression (peak
velocity increase 0.3 m/s or more per year) as a
class IIb indication [2, 3]. However, the ESC guide-
lines report this as a class Ila indication [4]. The
2017 ESC guidelines included a class Ila indication
for AVR in the setting of “markedly elevated BNP
levels.” It has been shown that amino-terminal pro-
hormone of BNP provides prognostic information
regarding clinical events such as surgery, hospi-
talization, heart failure, syncope, and death [6, 7].
Currently, there is no clear cutoff value for natriu-
retic peptide levels to prompt a recommendation
for AVR in an asymptomatic patient. Left ventricu-
lar hypertrophy (LVH) is a compensatory response
to the pressure overload created by severe AS, but
there are adaptive and maladaptive aspects to this
hypertrophic remodeling [8, 9]. It has been shown
that patients with significant LVH have increased

operative mortality and morbidity [10, 11]. The
2012 ESC guidelines included “excessive LVH in
the absence of hypertension™ as a class IIb indica-
tion for AVR, but this was not included in the most
recent guidelines [4, 12].

Historically, exercise testing has been considered
dangerous in patients with severe AS, and remains
contraindicated in patients who are symptomatic.
However, it has been found to be helpful in provid-
ing prognostic information and unmasking symp-
toms in patients who are purportedly asymptomatic
[13]. Despite being a class Ila recommendation,
exercise testing remains underused in patients
with severe AS. In one study it was reported that
exercise testing was performed in only 5.7% of
asymptomatic patients with severe AS [14]. The
importance of exercise testing was demonstrated in
a meta-analysis that reported no episodes of sudden
cardiac death in asymptomatic patients with nor-
mal exercise treadmill test (ETT) results. However,
patients with abnormal ETT results were found
to have a 5% risk of sudden cardiac death after 1
year of follow-up. Additionally, an increased risk
of adverse cardiac events in patients with abnor-
mal ETT results was reported (21% vs. 66%) [15].
The overall incidence of abnormal test results was
reported to range from 28 to 67% (mean 49%).
The criteria for a positive exercise test are debated
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but generally include development of symptoms, a
decrease in blood pressure with exercise or failure
to increase systolic blood pressure by 20 mmHg,
inability to reach 80% of predicted exercise toler-
ance, development of significant ST depression,
and/or ventricular arrhythmias. The onset of symp-
toms during an ETT is a class I indication for AVR,
and decreased exercise tolerance or a decrease in
blood pressure with exercise are class Ila indica-
tions for AVR [2, 12].

Novel approaches to risk stratifying patients
with asymptomatic severe AS include levels of
circulating biomarkers and myocardial fibro-
sis. Multiple biomarkers have been extensively
studied in patients with heart failure. BNP is an
independent predictor of death in patients with
AS [16]. We proposed the use of a multimarker
panel to aid in risk stratification of patients with
severe AS. This panel included growth differen-
tiation factor 15, soluble ST2, and amino-terminal
prohormone of BNP. Patients with elevations of
the levels of all three biomarkers were at signifi-
cantly increased risk of all-cause death after AVR
(adjusted hazard ratio 4.59, 95% confidence inter-
val 1.97-10.71, P<0.001) [17]. Myocardial fibrosis
has also been found to be an independent predictor
of death in patients with moderate/severe AS [18].
Unfortunately, evaluation of myocardial fibrosis
with cardiac MRI is expensive and not available
in many centers.

Our case presents an older man without a signifi-
cant medical history who is found to have severe
AS without any apparent symptoms. If the history
is convincing and detailed regarding the extent of
exertion without change over a sustained period,
many clinicians may not pursue a stress test for
confirmation. However, if there is any doubt
regarding the history (and, in most cases, there
is some doubt), further evaluation with an ETT
should be pursued. If the ETT findings are nor-
mal, there remains clinical equipoise for whether
or not early AVR should be performed. Beyond
stress testing, looking for additional “flags of risk”
will be helpful to inform the decision regarding
the timing of AVR. These flags may include very
severe AS, rapid progression, an elevated natriu-
retic peptide level, the presence of myocardial

fibrosis, marked LVH, or exercise-induced pulmo-
nary hypertension.

Advocates for AVR in the asymptomatic patient
contend that valve replacement is inevitable and
that we are only waiting for bad things to hap-
pen (e.g., sudden death, myocardial dysfunction).
Unloading the heart with valve replacement sooner
will prevent ongoing damage to myocardial struc-
ture and function, which may optimize long-term
heart function and freedom from heart failure. Even
with close follow-up, symptom onset can occur
suddenly and be quite severe [19]. Progressive
improvements in operative and postoperative
care and the introduction of less invasive ways to
replace the valve have decreased the risks of inter-
vention. Nonetheless, complications, including
stroke and death, occur as a result of AVR. Further,
the implantation of a valve prosthesis introduces
the possibility of valve dysfunction and degenera-
tion, with associated morbidity and death. Both
sides of this dilemma regarding the optimal tim-
ing of AVR for asymptomatic patients have been
widely debated and advocated in the literature [20,
21]. A strategy trial is needed to answer this impor-
tant clinical question. Relevant to this, the EARLY
TAVR trial (NCT03042104) has recently begun
enrolling patients with severe asymptomatic AS.
This multicenter trial will enroll 1109 participants
and randomize them to undergo early valve replace-
ment (with transcatheter AVR) versus clinical sur-
veillance until the onset of symptoms, when AVR
would be performed. Participants will be screened
with an exercise stress test, and only those with
normal exercise test results will be randomized. If
our patient had normal ETT results, he would be a
potential candidate for this important trial, which
should provide critical guidance to decision mak-
ing regarding the timing of valve replacement in
asymptomatic patients with severe AS.
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