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L. INREY Stages of AS

Hemodynamic
Stage Definition Valve Anatomy Valve Hemodynamics Consequences Symptoms
A At risk of AS m BAV (or other congenital valve Aortic V.. <2 m/s with normal Mone MNone
anomaly) leaflet motion
B Aortic valve sclerosis
B Progressive AS ® Mild to moderate leaflet calcification/ ® Mild AS: aortic Vo, 2.0-2.9  ® Early LV None
fibrosis of a bicuspid or trileaflet valve m/s or mean AP <20 mm Hg diastolic
with some reduction in systolic motion g poderate AS: aortic V dysfunction
= 3.0-3.9 m/s or mean AP may be
® Rheumatic valve changes with 20-39 mm Hg present
commissural fusion ® Mormal LVEF
C: Asymptomatic severe AS
C1  Asymptomatic severe AS Severe leaflet calcification/fibrosis or B Aortic V.. =4 mfs ormean MW LV diastolic = None

congenital stenosis with severely reduced AP =40 mm Hg

leaflet openin
I B AVA typically is =1.0 cm? (or

AVAI 0.6 cm’/m”) but not
required to define severe AS

B Very severe AS is an aortic
Viax =5 m/s or mean
P =60 mm Hag

dysfunction g

B Mild LV

hypertrophy

B Mormal LVEF

Exercise testing
is reasonable to
confirm symptom
status



D: Symptomatic severe AS

On  Symptomatic severe high- Severe leaflet calcification/fibrosis or B Aortic Vipae =4 m/sor mean @ LVdiastolic ® Exertional dys-
gradient AS congenital stenosis with severely reduced AP =40 mm Hg dysfunction pnea, decreased
leaflet openin ’
S m AVA typically =1.0 cm® (or  ® LV exercise toler-
AVAI =0.6 ecm?/m?) but may be hypertrophy ance, or HF
larger with mixed AS/AR ® Pulmonary Exertional angina
hypertension W Exertional syn-
may be cope or
present presyncope
D2 Symptomatic severe low-flow, Severe leaflet calcification/fibrosis with AVA =1.0 cm? with resting LV diastalic = HF
LIﬂJVE;gradlent AS with reduced  severely reduced leaflet motion aortic V. <4 mfs or mean dysfunction g Fpe
AP =40 mm Hg Ly
. . B Syncope or
Dobutamine stress echoca rdl; hypertrophy presyncope
ography shows AVA <1.0 an LVEF <50%
with V.., =4 m/s at any flow
rate
D3 Symptomatic severe low-gradientSevere leaflet calcification/fibrosis with B AVA =1.0 cm? (indexed B Increased LV B HF
AS with normal LVEF or severely reduced leaflet motion AVA =0.6 cm?/m?) with an relative wall g Anai
. : ngina
Egradmlcal low-flow severe aortic V. <4 mfs or mean thickness - a
AP <40 H FiLpe o
dbllil ® Small LV | presyncope
AND chamber with
. low stroke
B Stroke volume index volume
<35 ITILJ"ITI': A
- B Restrictive
B Measured when patient is diastolic
normotensive (systolic blood filling

=140 H
pressure mm Hg) m LVEE =50%

AR indicates aortic regurgitation; AS, aortic stenosis; AVA, aortic valve area circulation; AVAI, AVA indexed to body surface area; BAY, bicuspid aortic valve; AP, pressure gradient
between the LV and aorta HF, heart failure; LV, left ventricular; LVEF, left ventricular ejection fraction; and V.., maximum velocity.



3. In patients with suspected low-flow, low-gradient severe AS with reduced LVEF (Stage D2), low-dose
dobutamine stress testing with echocardiographic or invasive hemodynamic measurements is reasonable

to further define severity and assess contractile reserve (8-10).

D3), calculation of the ratio of the outflow tract to aortic velocity is reasonable to further define severity
(1,11-13).

5. In patients with suspected low-flow, low-gradient severe AS with normal or reduced LVEF (Stages D2
and D3), measurement of aortic valve calcium score by CT imaging is reasonable to further define severity
(14-18).

- 4. In patients with suspected low-flow, low-gradient severe AS with normal or reduced LVEF (Stages D2 and




E

1. In adults with severe high-gradient AS (Stage D1) and symptoms of exertional dyspnea, HF, angina,
syncope, or presyncope by history or on exercise testing, AVR is indicated (1-7).

2. In asymptomatic patients with severe AS and an LVEF <50% (5tage C2), AVR is indicated (2-11).

3. In asymptomatic patients with severe A5 (5tage C1) who are undergoing cardiac surgery for other in-
dications, AVR is indicated (12-16).

4. In symptomatic patients with low-flow, low-gradient severe AS with reduced LVEF (5tage D2), AVR is
recommended (17-24).

5. In symptomatic patients with low-flow, low-gradient severe AS with normal LVEF (Stage D3}, AVR is
recommended if AS is the most likely cause of symptoms (25-27).

6. In apparently asymptomatic patients with severe AS (Stage C1) and low surgical risk, AVR is reasonable
when an exercise test demonstrates decreased exercise tolerance (normalized for age and sex) or a fallin
systolic blood pressure of 210 mm Hg from baseline to peak exercise (13,28-30).

7. In asymptomatic patients with very severe AS (defined as an aortic velodty of =5 m/s) and low surgical
risk, AVR is reasonable (15,31-35).

8. In apparently asymptomatic patients with severe AS (Stage C1) and low surgical risk, AVR is reasonable
when the serum B-type natriuretic peptide (BMP) level is =3 times normal (32,36-38).

9. In asymptomatic patients with high-gradient severe AS (Stage C1) and low surgical risk, AVR is reasonable
when serial testing shows an increase in aortic velocity =0.3 m/s per year (39,40).

g

10. In asymptomatic patients with severe high-gradient AS (Stage C1) and a progressive decrease in LVEF on
at least 3 serial imaging studies to <60%, AVR may be considered (8-11,33).

¥
g

11. In patients with moderate AS (Stage B) who are undergoing cardiac surgery for other indications, AVR
may be considered.




FIGURE 2 Timing of imbervention for AS
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Recommend ations for Choice of SAVR Versus TAVI for Patients for Whom a Bioprosthetic AVR Is Appropriate

Referenced studies that support the recommendations are summarized in

RECOMMEN DATIONS

For symptomatic and asymptomatic patients with severe AS and any indication for AVR who are <65 years
of age or have a life expectancy >20 years, SAVR is recommended (1-3).

. For symptomatic patients with severe AS who are 65 to 80 years of age and have no anatomic contra-

indication to transfemoral TAVI, either SAVR or transfemoral TAVI is recommended after shared decision-
making about the balance between expected patient longevity and valve durability (1,4-8).

For symptomatic patients with severe AS who are >B0 years of age or for younger patients with a life
expectancy <10 years and no anatomic contraindication to transfemoral TAVI, transfemoral TAVI is
recommended in preference to SAVR (1,4-10).

. In asymptomatic patients with severe A5 and an LVEF <50% who are <80 years of age and have no

anatomic contraindication to transfemoral TAVI, the decision between TAVI and SAVR should follow the
same recommendations as for symptomatic patients in Recommendations 1, 2, and 3 above (1,2,4-10).

g
R

For asymptomatic patients with severe AS and an abnormal exercise test, very severe AS, rapid pro-
gression, or an elevated BNP (COR 2a indications for AVR), SAVR is recommended in preference to TAVI
(1-3,11).



6. For patients with an indication for AVR for whom a bioprosthetic valve is preferred but valve or vascular
anatomy or other factors are not suitable for transfemoral TAVI, SAVR is recommended (1-3,11).

7. For symptomatic patients of any age with severe AS and a high or prohibitive surgical risk, TAVI is rec- ‘
ommended if predicted post-TAVI survival is *12 months with an acceptable quality of life (12,13,14,15). I

8. For symptomatic patients with severe AS for whom predicted post-TAVI or post-SAVR survival is <12 I
months or for whom minimal improvement in quality of life is expected, palliative care is recommended I
after shared decision-making, including discussion of patient preferences and values. '

C-ED

9. Incritically ill patients with severe AS, percutaneous aortic balloon dilation may be considered as a bridge
A £ to SAVR or TAVL
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I TABLE 14 A Smplfied Framework With Examples of Factors Favoring SAVR, TAV, or Pallistion Instead of Aortic Valve
I Fawors 54 VR Fawors TAWVI Fawors Palliation
Agefife expectancy m Younger ageflonger Life expectancy w Older age/fews expected mmaning m Limited life expectancy
years of Ufe

Ay

S anwrtie LV ourtflover tract) calcihmtion
Rheumatic valve disease

Zmall or large aortic anmulus T

Calafic &5 of 3 trileafla wvalve

e fanicl or surghcl biopros thetic wal we

Concan for patient-prosthesis mismatd
{ammular enlam ement might be

Hiopros thetic salwe prefered

Favarable rato of bfe expectancy o
walbse: o wrab ity

TAVI prowides lamer walve anea than

conmdemd) same size SAVR
Lonaument @rdac Aortic dilation = m Zevere calofiction of the ascending W rewrsibbe seware Ly systolic
I oA aorta ("porcelain” acrta) dysfunction
Severe primary MR

Severe CAD mquidng bypass grafting
Zeptal hypertropiny nequinng myechoey
AF

m Sewem MR atinbwtanbe to anmalar
alcificaton

B Severe lung, Uver, or remal disease

M obility issues high promedurl risk
waith 5 temotomy)

B Syerpvtoen s Diely attributable to
moncardiac oon ditions

B Sewem dementia
Modarate to sewers imol wam ent
of =2 other organ systems

I Fralty -

Mot fril or few fralty measures

Frailty Liked y to impmwe afer Tavi

m Sewere failty unbioely to Improve
after TaW1

Estmated pmcederal or =
surgcal nsk of SAVE or

SAVR risk low

B TAVI n=x high

B TAVI risk bow to medium
B ZAVR Ak high to pmhibitee

B Prohibitve SAVR nsk (»15%) or
post-TAV Ufe expectancy <1y

TaM
P acdure-speaic B Valwe anatomry, anmular see, o low coro- @ Presiows camdiac surgeny with at-rise @ Valwe araomy, annular sze, or
impediments rary ostial height predudes Tavi cororary grafts mmnary cetial beight preciodes
B Vasmlar acess does not allow trams- B Praviows chest imadation L

femnaral TavI

B asoular acoess does not alll ow
tran sfemaral TAVI

Goals of Care and patient
prafemnes and walues

Less wncertaniy abowt wabve durability
Awold mo@t imtersen tan

Lovarer risk of permmanest pacer

Life prolongation

Sy imen reliet

mproved Long- tarm exarcise capadty and
0L

Arwodd wasoolar oo plications

Accapts bonger hios prtal 1y,
main in reomvery peeriod

Acoppts uncertan iy abowt wabve
dumbility and poessible repmt
Irtereaticn

Hig bher risk of permanent pacer

Life pmlongation

Sy tomn relief

I provesd eercE e capacity and Q0L

Prafers shorber hospital stay, bess
pestprocedural pain

B Lifeprobongaton not an mportant
goal

B Ao futile or unnemessany diag-
nostic or therapewtic prooedwres

B Awnid pmosdural strokie risk
B Aanid possb ity of candiac pacer




