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How to Assess the Four Variables for
Management
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Stages of Valvular Heart Disease
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Stages of Chronic AS
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Low Flow Low Gradient Severe AS

LELGAS NORMAL-FLOW, “CLASSICAL”
HIGH-GRADIENT LOW-GRADIENT AS
SVi <35 mL/m?

MPG < 40 mm Hg

DIASTOLE

Low EF
< V.
Evaluation 0-50
TTE
DSE SYSTOLE

CT Aortic Valve
Catheterization

Pibarot P, Dumesnil JG. JACC 2012; 60:145-53



LF/LG AS with Reduced EF
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DSE

Baseline Dobutamine

Vmax 3.5 m/s Vmax 4.9 m/s

Mean AP 32 mm Hg Mean AP 56 mm Hg__ .
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Hemodynamics
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AHA/ACC 2014 Guideline

Aortic Stenosis (D2): Timing of Intervention
Recommendation COR LOE

AVR Is reasonable in patients with
LF/LG severe AS with reduced EF
(stage D2) with a dobutamine stress
study that shows an aortic velocity | lla | B
>4 m/s (or mean AP > 40 mm HQ)
with an AVA <1.0 cm?at any
dobutamine dose
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ESC/EACT 2017 Guideline
Aortic Stenosis: Timing of Intervention

Recommendations COR LOE

AVR is indicated in symptomatic
patients with severe LF/LG AS and
reduced EF with flow reserve excluding
pseudo-severe stenosis

| | C

AVR should be considered In

symptomatic patients with LF/LG AS and T C
reduced EF without flow reserve if CT a
calcium scoring confirms severe AS
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Poor Outcomes After AVR
Classical LF/LG AS

NYHA 3+,{6MWT, high STS score

EF < 0.35; reduced GLS; lack of flow
reserve; low gradient (< 20 mm HQ)

Multi-vessel CAD
Markedly elevated NT-BNP
LGE
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PARTNER Trial

LG/LG Severe AS with Low EF
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PARTNER Trial

LF/LG Severe AS with low EF
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Low Flow Low Gradient Severe AS

NORMAL-LVEF NORMAL-LVEF
|_ F |_ G A S NORMAL-FLOW, “PARADOXICAL®
HIGH-GRADIENT LOW-FLOW,
LOW-GRADIENT

SVi < 35 mL/m?2
MPG < 40 mm Hg

NL EF
Evaluation >0.50
TTE
DSE SYSTOLE

CT Aortic Valve
Catheterization
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Development of Severe AS

NF/HG AS
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LF/LG AS
2-
51‘5_ AVA
<
z 17
0.5 .
1 2 3 4 5
— 54
£
E 50 - LVEDD
8 \
g46-
— 42 r
1 2 3 4 5
& 5 -
=
= Z
E 4 - iy
=)
I
e 31
E
= 2 ———
N 1 2 3 4 5

Time (years)
ST AMERICAN

COLLEGE of

CARDIOLOGY



Presenter
Presentation Notes
Development of severe aortic stenosis (AS). Patients with moderate AS may progress to severe disease with distinct remodelling patterns. The vast majority evolve towards normal-flow, high-gradient (NF/HG) AS (left), with a reduction in aortic valve area (AVA), a slight increase in left ventricle end-diastolic diameter (LVEDD) and relatively stable valvuloarterial impedance (ZVA). Low-flow, low-gradient (LF/LG) AS has a unique remodelling pattern (right), with a concentric remodelling resulting in a decreased ventricular chamber size and substantial increase in ZVA.


Assessment of Total LV Afterload

Valvulo-Arterial Impedance: Z,

SBP + Mean AP
SVi

Zva N
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LFLG Severe AS with NL EF
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Presenter
Presentation Notes
Typical presentation with low-flow, low-gradient severe AS with preserved ejection fraction. Top row: systolic frames from parasternal long-axis (left) and short-axis view (right) demonstrate presence of a heavily calcified aortic valve, with virtually no systolic opening (see online supplementary movie 1). Despite this impressive two-dimensional appearance, the mean gradient was 22 mm Hg, and left ventricular (LV) ejection fraction appeared preserved. The patient's blood pressure at the time of echocardiography was 134/68 mm Hg. Bottom row: invasive haemodynamic study in the catheterisation laboratory confirmed the presence of low gradient (35 mm Hg) at baseline (left). With nitroprusside administration (right), mean and peak-to-peak gradient increased, consistent with true severe AS. Ao, aortic pressure; AS, aortic stenosis; AVA, aortic valve area; LA, left atrium; MG, mean gradient.


STEP1
STEP 2
STEP3
STEP 4
STEPS

STEPG

LF/LG AS with Normal EF |

Check for Measurement Errors

Assess Symptoms
Identify and Treat HTN
Repeat Echo, Cath
CT Calcium Score

>1200 AU (Women) /\ <1200 AU (Women)

>2000 AU (Men) <2000 AU (Men)
True Severe AS Pseudo-Severe AS
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Survival, (%)
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AHA/ACC 2014 Guideline

Aortic Stenosis (D3): Timing of Intervention

Recommendation

COR | LOE

AVR Is reasonable in patients with
LF/LG severe AS (stage D3) who are
normotensive and have an EF 250%
If clinical, hemodynamic, and
anatomic data support valve
obstruction as the most likely cause

of symptoms
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ESC/EACT 2017 Guideline
Aortic Stenosis: Timing of Intervention

Recommendation COR LOE

AVR should be considered In

symptomatic patients with LF/LG la| C
AS and normal EF after careful
confirmation of severe AS
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Poor Outcomes After AVR
Paradoxical LF/LG AS

LGE

Moderate/severe diastolic dysfunction
Reduced GLS

Very low SVi
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LOW GRADIENT AS
AVA=1.0cm? and MG<40mmHg

h

< 30% LYEF 2 50%
<35 mlim* SYi > 35 ml/m?
«CLASSICAL» «PARADOXICAL» RMA
LOW-FLOW LOW-FLOW ng G Rliglldghrwr
LOW-GRADIENT LOW-GRADIENT
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“req.: 1.7 MHzA3 3 MHz
-P5: 538

Freg.: 1.7 mMHz/3.3 WHz v
FPS: 55,44

Freg.: 1.7 MHz3.3 MHz

82 y/o woman :
PAF, HTN ]
Fatigue,dyspnea
Grade 3 murmur

No LVH on ECG
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[@TEE ]
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Mean gradient 17

Valve area 0.9cm?2
PCWP 14

CO 3.4
Aortic BP 160/63

Rest
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Courtesy Mayo Clinic Fellows

Valve area 1.2cm?2
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Presenter
Presentation Notes
SV base 48, HR 82
SV peak 54, HR 124


APPROPRIATE USE CRITERIA

ACC/AATS/AHA/ASE/EACTS/
HVS/SCA/SCAI/SCCT/SCMR/STS
2017 Appropriate Use Criteria for the
Treatment of Patients With

Severe Aortic Stenosis

A Report of the Amnerican College of Cardiclogy Appropriate Use Criteria Task Force,
American Assodation for Thoracic Surgery, American Heart Association,

American Society of Echocardiography, European Assocdation for Cardio-Thoracic Surgery,
Heart Valve Sodety, Sodiety of Cardiovascular Anesthesiologists, Socdciety for Cardiovascular
Angiography and Interventions, Society of Cardiovascular Computed Tomography.

Sodety for Cardiovascular Magnetic Resonance, and Society of Thoracic Surgeons

Aortic Stenosis Robert O. Bonow, MD, MS, MACC, Chair* Michael J. Mack, MD, FACC?}
Writing Group Vinod H. Thourani, MD, FACC, FAHA*

Alan 5. Brown, MD, FACC, FAHA, FSCAT*
Linda D. Gillam, MD, MPH, FACC, FAHA, FASE*

i 3 2 *American College of Cardiclogy Representative.
Samir R. Kapadia, MD, FACC, FAHA, FSCAI tSoclety for Camdiovascular Anglography and Int e P
Clifford J. Kavinsky, MD, PuD, FACC, MSCATT Representative.
Brian R. Lindman, MD, MSc, FACC, FAHA* $Society of Thoracic Surgeons Representative.
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Biomarkers in LF/LG AS

Log rank: p = 0.002
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Survival

Survival
(%)

P=0.006 (0.045*; NS*¥)

Patients at risk (no.)
322 232 139
171 112 58
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PLF group

2 =
Follow-up (years)

Hachicha Z et al. Circulation 2007;115:2856-64
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History

e 82Yy0oF
— Progressive fatigue and dyspnea for the last
year

— Can now walk only a block before limited

— No edema, chest pain, syncope
— No orthopnea, PND
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Presentation Notes
Hanson 10572957


PMH Home Meds

 Paroxysmal AF
e Borderline HTN

e Aspirin
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Exam

e BP119/55,HR 70, BMI 25.38
e JVP normal
e (Carotid upstroke 1+ parvus and tardus
e Heart: LV impulse slightly sustained and localized
e Normal S1, single S2.
2/6 SEM RUSB with early to mid peak
e Lungs: Clear
* No edema
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Paradoxical Low flow, low gradient severe AS

TAVR? SAVR? Observe?
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Rest
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DIAGNOSIS

HFpEF

Moderate AS
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Stages of Chronic AS
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LF/LG Severe AS with Low EF
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Pibarot P, Dumesnil JG.JACC2012;60:145-53




Baseline

_______ A,

LVEDP 30 mmHg

200 @ 4 FO— .

160

120

80 4o W -

40 o/ A

o
. Mean gradient 22 mmHg
= SVI 23 mL/m?
- AVA 0.7 cm?

Nitroprusside

LVEDP 10 mmHg

- Mean gradient 26 mmHg
. SVI 34 mL/m?2
-  AVA 1.0 cm?

Eleid M F etal. Circulation 2013;128:1349-1353


Presenter
Presentation Notes
Representative hemodynamic tracings of a patient with low-gradient severe aortic stenosis and preserved ejection fraction with concomitant severe systemic hypertension. At baseline, there is a widened pulse pressure, delayed aortic (Ao) pressure upstroke, and severely elevated left ventricular (LV) and left atrial (LA) filling pressures. With nitroprusside and normalization of systemic pressure, the aortic pressure upstroke becomes less delayed and more rounded, consistent with only relative aortic stenosis, and LV filling pressures normalize. AVA indicates aortic valve area; LVEDP, left ventricular end-diastolic pressure; and SVI, stroke volume index.


Anatomic/Doppler Assessment of AS

. T 60
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