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Aortic stenosis

+HOW TO TREAT

In this article, Jonathon White writes about the contemporary management of aortic stenosis.
He covers the importance of detecting AS early, challenges surrounding diagnosis, indications
for treatment, and how management pathways are decided on by the heart team.

The definitive treatment for AS - aortic valve replacement - is described in detail

ortic stenosis is a common de-
generative valve lesion with
population estimates indicat-

ing prevalence increasing to 10 per cent
by the age of 80.* Calcification and re-
striction of the aortic valve (see Figure 1,
next page) is a chronic, progressive con-
dition, for which no medical treatment
has ever been shown to modify the
natural history of the disease.

In addition to age-related AS, other
causes include a congenitally malformed
aortic valve, rheumatic fever and chest
radiation therapy. Risk factors are similar
to those for atherosclerosis and include
diabetes, obesity, dyslipidaemia, hyper-
tension and chronic kidney disease.

The condition is characterised by

www.nzdoctor.co.nz

a long, clinically latent phase, during
which patients are asymptomatic. The
risk of complications from AS in this
phase is very low, so clinical observation
is appropriate.

However, once symptoms or left
ventricular (LV) dysfunction develop,
AS is associated with a dismal progno-
sis, with 50 per cent of patients dying
within one year.?

Given the poor prognosis of AS
following the development of symptoms
or LV dysfunction, early detection and
then close surveillance are imperative.

This article provides top tips to help
GPs identify and refer patients who may
have AS and then follow up those who
undergo treatment.

Jonathon
White is an
interventional
cardiologist
at The Heart
Group, Intra
and Auckland
Hospital
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Clinical presentation, assessments
and indications for treatment

the only way of diagnosing AS is
auscultation of the heart sounds —the
classic description is of a harsh, late-
peaking ejection systolic murmur, loud-
estat the base of the heart. In very severe
AS, the second heart sound will be dimin-

:[n the period before symptom onset,

ished and may not be audible at all.

Given the increasing prevalence of
AS in older people, cardiac auscultation
should form a part of the assessment for
all older patients.

Even in the absence of symptoms, an
electrocardiogram may show signs of LV
hypertrophy or LV strain (Figure 2).

The classic triad of symptoms is angi-
na, dyspnoea and syncope, but these can
manifest late in the course. In older peo-
ple, symptoms may be non-specific and
include fatigue and declining exercise ca-
pacity. AS should be actively excluded in
patients presenting with heart failure or
newly diagnosed LV dysfunction.

Community patients with any of these
symptoms, physical signs, or ECG changes
should be referred for cardiology assess-
ment and echocardiography.

A summary of the top tips for early
detection of AS is shown in the panel.

Echocardiography

The most important clinical assessment
of AS is by echocardiography, and most
delays to diagnosis and treatment stem
from delays to access to this modality.
Transthoracic echocardiography provides
two-dimensional assessment of valve
morphology — specifically, the degree to
which the valve is calcified and restrict-
ed (Figure 3).

Continuous-wave Doppler assesses the
peak velocity of blood through the sten-
osed valve orifice and, from this Doppler
trace, a mean gradient can be derived
(Figure 4). An estimated valve area can be
derived from integration of Doppler data
and two-dimensional measurements.

The grading of AS is a multipara-
metric one, from which thelesion is grad-
ed as mild, moderate or severe.

In the setting of normal flow con-
ditions (normal cardiac output), AS is
graded as severe when the peak velocity
exceeds 4m/s, the mean gradient exceeds
40mmHg and the valve area falls below
1.0cm?

These cut-offs may not be met in the
setting of low cardiac output, where the
heart is unable to generate the forward
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flow to drive these high velocities.
Common conditions that cause this low-
flow state are LV dysfunction, other valve
lesions (eg, mitral regurgitation) and
diastolic dysfunction from hypertension
or amyloidosis. With careful assessment,
the diagnosis of severe AS can still be
made, but this becomes based upon
derived valve area and other measures
that are independent of flow.

Due to measurement errors and sev-
eral other limitations of these primary
data, all aspects of valve assessment must
be carefully considered and matched to
the clinical picture of the patient. In this
sense, the echocardiographic assessment
of ASisvery much abalanced, clinical one.

Patients with mild or moderate AS
should stay under regular cardiology
clinic follow-up. The timing of such follow-
up depends on the rate of progression
seen in an individual patient. In gener-
al, patients with mild AS should be seen
every three to five years, with follow-up
every one to two years once in the mod-
erate range. Once the patient has severe
AS, follow-up should be every six to
12 months, or until the development
of symptoms or LV dysfunction.

Indications for treatment

The only definitive treatment for AS is
aortic valve replacement (AVR). In order
toavoid the morbidity and mortality asso-
ciated with severe AS, AVR isindicated for:
e symptoms associated with AS

¢ LV dysfunction.

AVR is also generally considered to
be reasonable in asymptomatic patients
with ASin the critical range (peak velocity
>5m/s and valve area <0.6cm?). Ongoing
studies are assessing therole of early treat-
ment of truly asymptomatic severe AS,
but this is currently not supported by
clinical evidence.

Care must be taken when consider-
ing a patient to be truly asymptomatic.
Accordingly, guidelines now recom-
mend all patients with severe AS have
exercise testing to exclude occult symp-
toms, exercise-induced hypotension
and marked ECG ischaemia.?

In the case of such findings, asymp-
tomatic patients can be reclassified as
requiring intervention. In older people
where a treadmill test is not practica-
ble, an alternative is a negative B-type
natriuretic peptide test before classing
them as truly asymptomatic.

Top tips

@ Ask all older patients about a change in functional

capacity in the |
@ Carefully auscu
@ Refer for echoc

ast few months.
ltate all older patients.
ardiography for any murmur

not previously evaluated.

@ Refer angina, dyspnoea and syncope for
cardiology assessment.

Normal Aortic Valve

Closed

Open

Aortic Stenosis

Closed

Figure 1.

In people with
aortic stenosis,
calcification and
restriction of
the aortic valve
causes the heart
to work harder
to pump blood
into the aorta

Open

Medical therapy of AS

Nomedical therapyis associated with im-
proved prognosis of AS. However, in those
not suitable for AVR or awaiting AVR,
medical therapy can improve symptoms
or prevent symptom progression while
definitive treatment is awaited.

Diuretics to manage heart failure can
be cautiously used, but volume depletion
must be avoided. Excessive bradycardia
is also best avoided, as cardiac output is
dependent upon a relatively fixed stroke
volume due to the fixed obstruction at the
level of the valve.

Patients already established on an
ACE inhibitor and angiotensin II recep-
tor blocker can be maintained on one,
but these medications are best not initi-
ated in newly diagnosed severe AS due
to their potent vasodilatory tendency.
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Figure 2.
Electrocardiogram
showing left
ventricular hyper-
trophy and left
ventricular strain
-key findings are
large R waves and
asymmetric T-wave
inversion in leads
V5 and V6

Figure 3.
Echocardiogram
showing a
thickened, calcified
and restricted
aortic valve (left).

A normal valve

is shown for
reference (right)

Figure 4.
Continuous-wave
Doppler trace
showing the peak
velocity of blood
through the valve
(4.3m/s), as well as
the mean gradient
across the valve
(48mmHg), derived
from the area under
the curve
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Contemporary treatment pathways
and important roles of the heart team

nce AVR is indicated, it should
O be performed promptly due to
the ongoing risk of death, even
in the short term. Options now include

surgical (open-heart) AVR (SAVR) or
transcatheter AVR (TAVR).

Surgical AVR

SAVR can be performed with either a
bioprosthetic (tissue) valve or a mechan-
ical one. In the absence of complications,
patients typically spend one night in an
intensive care unit and five to seven days
in hospital following SAVR.

A bioprosthetic valve has the benefit
of avoiding anticoagulation (unless oth-
erwise indicated - eg, atrial fibrillation)
but has the downside of limited durabil-
ity. Most surgical bioprosthetic valves
can be expected to last between 10 and
20 years, although this varies greatly
depending on valve type and patient-
related factors.*®

To avoid the likelihood of valve degen-
eration requiring further intervention,
most patients under age 50 receive a me-
chanical valve unless there are reasons
to avoid anticoagulation with warfarin
(eg, family planning, poor compliance,
occupational hazards or other patient
preferences).

Between ages 50 and 65, treatment
choice is often individualised, depending
on attitudes to anticoagulation and rein-
tervention. Almost all patients over age
65 will have a bioprosthetic valve, consid-
ering that a transcatheter valve can now
be placed inside a failed bioprosthesis,
avoiding re-operative open-heart surgery.

Transcatheter AVR

TAVR is a percutaneous procedure
that has recently emerged as a safe and
effective alternative to surgical biopros-
theticvalvesin carefully selected patients.
Because TAVR hasa shorter history, there
are no data on very-long-term durability
of these valves in younger patients.

In order to understand the evolution of
this field, it is important to understand
that, in clinical practice, patients with
AS are classed according to their risk of
death within 30 days of open-heart sur-
gery. Patients are stratified into extreme
(inoperable), high (>8 per cent risk of
death), intermediate (4-8 per cent) and
low-risk (<4 per cent) categories.

A typical high-risk patient would be
in their 80s with several comorbidities,
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while intermediate-risk patients are
typically those in their 80s with very
mild comorbidity or those in their 70s
with moderate comorbidity. Low-risk
patients are typically those in their 70s
or very early 80s with no other medical
problems.

Aseries of randomised trials performed
within the last 10 years has looked at
the use of TAVR in patients of decreas-
ing surgical risk. These trials began by
comparing TAVR with medical therapy
alone in patients in whom open-heart
surgery was not possible due to extreme
surgical risk. These studies showed a
large reduction in the risk of death, im-
provement in symptoms and reduction
in heart failure hospitalisation in those
treated with TAVR.?

Subsequent trials tested TAVR against
SAVR in progressively lower risk cohorts,
with TAVR being shown to be safer and

more cost-effective than open-heart
surgery in high-risk patients.®’

In intermediate-risk patients, TAVR
and SAVR appear to be similar in terms
of major adverse events, such as death
and stroke, but with a much faster re-
covery and fewer hospital readmissions
with TAVR.2?

Recentrandomised trialsin carefully se-
lected low-risk patients showed patients
treated with either SAVR or TAVR had
excellent outcomes, but with slightly
lower incidence of stroke and death
with TAVR than with SAVR. In this low-
risk group, TAVR had other significant
advantages, including fewer cases of
atrial fibrillation, shorter hospital stays,
fewer subsequent readmissions and
improved symptoms and quality of life
measures.'

One important limitation of these
studies on low-risk patients is the
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currently short follow-up. Given the
younger age and lack of comorbidity in
these patients, long follow-up takes on
much greater importance than in earli-
er trials.

Presently, transcatheter valves are
significantly more expensive than sur-
gical ones, although trial data suggest
overall treatment costs still favour TAVR
once adjusted for quality of life and other
associated costs.'?

Making treatment decisions -
the heart team

Presently in New Zealand, there is vari-
ation in treatment pathways depending
on geography and insurance coverage.
TAVR is widely held as the treatment of
choice for AS in older intermediate, high
and extreme-risk patients in whom treat-
ment is not considered futile (futility is
covered later on this page). Some DHBs
offer TAVR to low-risk patients, while
others currently do not.

The strength of decision-making for pa-
tients with AS lies in the recently evolved
concept of the heart team — a multidisci-
plinary group of specialists that includes
cardiac surgeons, cardiologists, inten-
sive care specialists, nurse specialists and
geriatricians.

Other than confirming the diagnosis
of severe AS by echocardiography, the
most important role of the heart team
is to ensure safe and effective treatment
of the aortic valve while appropriately
managing other heart disease, such as
concomitant coronary and mitral valve
disease.

The risk of a TAVR procedure is large-
ly dictated by anatomy, as evaluated by
pre-procedural CT imaging, which forms
the basis of most discussions once TAVR
is planned. CT factors that increase
procedural risk include calcification of
the aortic annulus and heavily calcified
iliofemoral arteries.

If arterial access is inadequate for the
usual transfemoral approach, alternatives
include access to the subclavian/axillary
artery or direct surgical access to the
aorta or LV apex itself. These are increas-
ingly invasive, so must be considered in
the context of comorbidities and overall
goals of care, as well as the appropriate-
ness of an open surgical alternative.

The role of the heart team has become
increasingly important as younger and
more complex patients are considered
for treatment. Not only does short-term
safety need to be considered but so too
the longitudinal care of patients, given
the potential for future reintervention.
This is quite distinct to the early days
of TAVR when the longitudinal care of
patients was less important, given the
advanced age and comorbid state of

many patients in that era.

Although coronary and mitral valve
disease may now be treated using per-
cutaneous techniques, in younger, fitter
patients, open-heart surgery may serve
as a more comprehensive solution, albeit
amore invasive one.

Asthese decisions become increasingly
complex, the strengths of all members of
the heart team are increasingly drawn
upon.

Futility — who should not

be treated?

Besides the feasibility of TAVR in the
treatment of AS, a great deal of what was
learned from the early TAVR experience
was an understanding of which patients
do not thrive despite relief of aortic valve
obstruction.

Futility not only refers to major com-
plications from intervention but also the
failure to improve in terms of functional
status or quality of life.

The most common markers of futility
are frailty (poor nutritional or function-
al status), oxygen dependence (indicating
either a very advanced heart failure state
or important lung disease), cognitive
impairment and major competing non-
cardiac comorbidity (eg, malignancy).*®
The heart team is instrumental in careful
assessment of these factors and estab-
lishing appropriate goals of care in such
patients.

What to expect from TAVR
Almost all TAVR procedures are now
performed via transfemoral access. The
technique continues to become less in-
vasive, and many procedures are done
under only light sedation with a fully
conversant patient.

Using local anaesthetic, a large sheath
(up to 6mm in diameter) is inserted into
one of the common femoral arteries.
This access is closed with suture-based
closure devices at the end of the proce-
dure following valve deployment.

Although multiple TAVR devices are
commercially available, the market is
dominated by the SAPIEN 3 (Edwards
Lifesciences) and Evolut (Medtronic)
systems (Figures 5 and 6). These devices
have important differences but are both
excellent. Their valves are made from
bovine and porcine pericardial tissue,
respectively.

The SAPIEN 3 s a balloon-expandable
device with a slightly larger bore access
requirement, while the Evolut system has
a higher rate of pacemaker implantation
but may be safer in highly calcified anat-
omy owing to its self-expanding nitinol
frame.

Most patients will be discharged on
the first post-operative day and can be

The strength
of decision-
making for
patients
with aortic
stenosis lies
in the recently
evolved
concept of
the heart
team

+

expected to return to their usual daily
activities within just a few days. In those
with low-risk CT anatomy, rates of sig-
nificant complications are now expected
to be well below 5 per cent.

Although many patients realise a sig-
nificant symptomatic improvement
immediately, in others, this does take
some time, given the chronic effects that
AS has on the myocardium, including LV
hypertrophy and diastolic dysfunction.

Long-term follow-up aftex AVR
Follow-up after TAVR is similar to any
bioprosthetic AVR. Patients should be
treated with aspirin unless at extreme-
ly high risk of bleeding. Those who have
anotherindication for either anticoagula-
tion (eg, atrial fibrillation) or clopidogrel
(eg, stroke or coronary disease) do not
need two antithrombotic agents for the
sake of the valve.

Local practice will vary depending on
resources available, butitis reasonable to
obtain an echocardiogram every one to
two years initially, then more frequent-
ly as valve degeneration is observed, or
if symptoms or other clinical concerns
develop.

A mechanical valve requires indefinite
anticoagulation with warfarin. Direct
or novel oral anticoagulants have been
tested as an alternative but have been
shown to be associated with higher rates
of thromboembolic complications, so
they are contraindicated for use in this
population.**

Conclusion
Left untreated, severe, symptomatic AS
is associated with poor quality of life and
prognosis. Early diagnosis by echocardi-
ography and engagement with a heart
team are of great importance.
Treatment with AVR is indicated for
symptoms of AS or LV dysfunction. Both
surgical and transcatheter valve replace-
ments are excellent treatments for AS,
and patients can be expected to return
to a good quality of life with a low rate
of complications after both procedures.
The appropriate treatment choice
depends on the patient’s risk of com-
plications from open-heart surgery,
CT-defined anatomy, overall function-
al status and presence of other cardiac
disease that requires treatment. m
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Murmur + Symptoms = Echo

Make Your
Echo Request
Count.

The more information you provide on your echo
request, the more likely your patient will be
prioritised for an echo.

A description of the Systolic Murmur?

® |sitsoftorloud?
® |sthereradiation tocarotid arteries?
® |sAortic Stenosis suspected?

Symptoms, and progression of those symptoms

since previous visit’

Chest pain or tightness
Reduced physical activity
Palpitations

Fatigue with cardiac symptoms
Shortness of breath

Feeling faint or fainting upon exertion.

ECG - is there Left Ventricular Hypertrophy?

BNP results? Is it elevated?"
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