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Valvular Heart Disease ïState of the Art 2020

What we did

What we are doing

What we need to do

From the perspective of a plain old 

clinical cardiologist
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What we did

What we are doing
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Severe aortic stenosis

V Gradient > 50 mmHg

V Gradient > 40 mmHg

V AVA < 1.0 cm2

V AVA < .7 cm2

V AVA < .5 cm2/m2
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Ross J Jr. and Braunwald E:  Circ 38(Suppl 5):61, 1968
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High operative risk

8-10%

Adverse outcome of AVR

50% emboli or bleed ï10 years

50% tissue degeneration

Only indication for AVR

Symptoms

Severe stenosis
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Valvular Heart Disease ïState of the Art 2020

What we did

What we are doing

What we need to do
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Long Term Followup of 

Asymptomatic Severe Aortic 

Stenosis
Pellikka et al

Circulation 2005:3290

622 patients

Followup 5.3-10.6 years

Asymptomatic

Peak Vel > 4 m/s
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Pellikka et al

Asymptomatic Severe Aortic Stenosis

At 5 yrs

72% CHF or died
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Low operative risk

< 1%

Better AVR

Emboli, bleed < 1% yr

Longevity tissue valves

With lower risk AVR and better outcomes

Further risk stratification 
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ACC/AHA Valve Disease Guidelines 

Stage A - D

At risk for disease

Progressive disease

Severe disease 

(asymptomatic)

Severe disease 

(symptomatic)

Stage A

Stage B

Stage C

Stage D

Define ñsevereò 

based on 

outcome studies

Grad > 40 mmHg

AVA < 1.0 cm2
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ACC/AHA Valve Disease Guidelines 

Stage A - D

At risk for disease

Progressive disease

Severe disease 

(asymptomatic)

Severe disease 

(symptomatic)

C1: Compensated LV

C2: Decompensated LV
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ACC/AHA Valve Disease Guidelines 

Stage A - D

Definition of ñdecompensated LVò

üLong standing pressure overload on the LV

üVentricular state when 

üOutcome is reduced

üLV function postop is reduced
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ACC/AHA Valve Disease Guidelines 

Aortic Stenosis

Stage C: Severe 

disease 

(asymptomatic)

Stage D: Severe 

disease 

(symptomatic)

C1:EF > 50%

C2:EF < 50%

D1: high gradient

D2: low gradient (low EF)

D3: low gradient (normal EF)

AV Velocity > 4m/s
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ACC/AHA Valve Disease Guidelines 

Stage A - D

At risk for disease

Progressive disease

Severe disease 

(asymptomatic)

Severe disease 

(symptomatic)

Observe

Intervene

C1

C2
Intervene

?
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Results of Exercise Testing
Event-Free Survival

Amato et al:  Heart 86:381, 2001
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P=0.0001
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Further risk stratification by exercise testing
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Rosenhek et al: Circ 121:151, 2010
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AV-Vel

4.0-5.0 m/sec

AV-Vel

5.0-5.5 m/sec

AV-Vel

Ó5.5 m/sec

P<0.0001

Further risk stratification by stenosis severity

Stenosis Severity ïDoppler Velocity
Event-Free Survival
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Aortic Stenosis : ACC AHA Guidelines

ÅIndications for SAVR ïall patients

ÅSymptoms (any)

ÅDrop in EF

ÅIndications for SAVR ïasymptomatic low risk patients

ÅPositive TMET

ÅVery severe AS
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Then came transformation
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A dramatic relief of obstruction within seconds
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TAVR
(Transcatheter Aortic Valve Replacment)

ÅTAVR - inoperable pts

ÅLower mortality vs medical Rx

ÅTAVR - high risk patients

ÅComparable to SAVR

ÅTAVR ïintermediate risk patients

ÅComparable to SAVR

ÅTAVR ïlow risk patients

ÅComparable (maybe even better)
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Evaluation of patients with aortic stenosis
Changing paradigm

Low    Intermediate    High    InoperableRisk

SAVR TAVR

SAVR 

vs 

TAVR

Nothing

(futile)Rx

2014 Guidelines
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Evaluation of patients with aortic stenosis
Changing paradigm

Low    Intermediate    High    InoperableRisk

SAVR TAVRSAVR vs TAVR
Nothing

(futile)Rx

2017 Guidelines
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Evaluation of patients with aortic stenosis
Changing paradigm

Low    Intermediate    High    InoperableRisk

TAVRSAVR vs TAVR
Nothing

(futile)Rx



©2017 MFMER  |  3645199-29

Evaluation of patients with aortic stenosis
Changing paradigm

Low    Intermediate    High    InoperableRisk

TAVRSAVR vs TAVR
Nothing

(futile)Rx

Dependent upon anatomy

Longevity (patient and valve)



©2017 MFMER  |  3645199-30

Valvular Heart Disease ïState of the Art 2020

What we did

What we are doing

What we need to do
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Valvular Heart Disease ïState of the Art 2020

We now have better and better interventions

But if we only intervene according to guidelines

CV death still occurs following AVR

Persistent heart failure symptoms occur
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Pressure overload

Compensatory hypertrophy 

(normalize wall stress)

MVO2 

Mismatch

Myocardial 

Ischemia

Fibrosis

Scarring
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Bing et al JACC 

Imaging 2019:12:283

Papanastasiou et al 

JACC Imaging 2019

2x increase mortality 

with GDE defects

By the time we operate now, the LV 

is already damaged
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What we are finding out ïñconventionalò criteria too late

ÅEven ñmoderateò AS portends poorer outlook

ÅOutdated ñcut-offò ïpeak velocity > 4.0 m/s
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ñModerateò aortic stenosis

Outcome similar to 

ñSevereò aortic stenosis
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What we are finding out ïñconventionalò criteria too late

ÅEven ñmoderateò AS portends poorer outlook

ÅEF < 60% may be ñdecompensatedò
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EF < 60%, not 50%

Poorer prognosis

Ito et al JACC 2019;71;11
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What we are finding out ïñconventionalò criteria too late

ÅEven ñmoderateò AS portends poorer outlook

ÅEF < 60% may be ñdecompensatedò

ÅOther measures of LV performance ïprognostic value over EF

ÅStroke volume index, diastolic parameters

ÅMyocardial strain and DTI

ÅOther clinical parameters important

ÅBody mass, nutrition, gait speed
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EF

Symptoms

Gradient

Valve area

Current criteria

Timing of AVR
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EF

Symptoms

Gradient

Valve area

Diastolic SVI

Strain Biomarkers

Torsion

GDE
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Machine learning processes to 

provide precise phenotypic risk 

assessment for an individual 

patient

EF

Symptoms

Gradient

Valve area

Diastolic SVI

Strain Biomarkers

Torsion

GDE

??????
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JACC CVI:2019:12:236-48
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A general perspective on aortic stenosis

Better and better interventions  

Need lower and lower thresholds 

Identify higher risk patients

Prevent adverse consequences of pressure overload

Machine learning - precise individualized risk assessment 


