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Valve Stress TestExercise Pharmacologic

Valve Stress Test
Exercise Pharmacologic

Upright Bicycle 
Ergometer

Supine/ semi-supine 
Bicycle ErgometerTreadmill

Valve Stress Test
Pharmacologic

Upright Bicycle 
Ergometer

Supine/ semi-supine 
Bicycle ErgometerTreadmill

Exercise

+ Echocardiography

Dobutamine
5, 10, 15, 20 mcg/kg/min

“Start low, go slow”

Lancellotti 2016. EHJ CVI, 17, 1191-1229
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Valve Stress Test
Exercise Pharmacologic

indications

Symptom ≠ Severity
1. Asymptomatic Severe
2. Symptomatic but Non-severe

Flow response to dobutamine

LFLG AS

Outline

• Updates in Guidelines: 
2017 ESC/EACTA, 2017 ACC/AHA

• Types and indications of stress tests for VHD

Aortic
Stenosis

Mitral
Regurgitation

Guideline Updates
Stress Test Findings

AV Intervetion

2014 ACC/AHA 2017 ESC/EACTS

Symptoms
(during exercise testing)

Class I Class I

Abnormal hemodynamic
 Failure of BP rise
 Decreased effort 

tolerance

Class IIa
Class IIa

Class IIa

MPG increase > 20 mmHg Taken Out

2014 ESC/EACTS

Class IIb
Maréchaux et al. EHJ 2010
Lancellotti. Circulation 2005
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Guideline Updates

Goublaire et al. JACC CVI 2017 Domanski et al. IJC 2017; 227:908-914

Baumgartner et al, EHJ 2017.ESC/EACTS Guidelines.

Baumgartner et al, EHJ 2017.ESC/EACTS Guidelines.
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AVA 0.85 cm2 Is the AS severe?

83 year-old, NYHA III

Mild Moderate Severe

MG < 30 30-40 > 40

AVA > 1.5 1.0-1.5 < 1.0

Case  1

AVA 0.85 cm2

83 year-old, NYHA III
AVA 1.20 cm2

Pseudo-
severe AS

Mild Moderate Severe

MG < 30 30-40 > 40

AVA > 1.5 1.0-1.5 < 1.0

Rest Low dose Dobutamine

Scenario 1

83 year-old, NYHA III

MG 14 mmHg MG 47 mmHg

AVA 0.81 cm2

True severe 
AS

Mild Moderate Severe

MG < 30 30-40 > 40

AVA > 1.5 1.0-1.5 < 1.0

AVA 0.80 cm2

Rest Low dose Dobutamine

Scenario 2
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83 year-old, NYHA III

Mild Moderate Severe

MG < 30 30-40 > 40

AVA > 1.5 1.0-1.5 < 1.0

AVA 0.81 cm2AVA 0.80 cm2

Rest Low dose Dobutamine

Scenario 3

Is the AS severe?

83 year-old, NYHA III
Mean Flow Rate, 
Qmean

Stroke volume

Ejection time
=

AVAproj
AVApeak -AVArest

Qpeak - Qrest
= X (250 –

Qrest)
+ (AVArest)

Projected Effective Orifice Area

Projected Effective Orifice Area

Clavel et al. JACC CVI 2013;6:175-83
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Low Flow Low Gradient AS
(MG< 40 mmHg, AVA < 1 cm2, LVEF <50%, SV < 35ml/m2)

Low dose Dobutamine Stress Echo

MG ≥ 40 mmHg

True Severe AS

MG < 40 mmHg
AVA > 1cm2

MG < 40 mmHg
AVA < 1cm2

Pseudo Severe AS

• Assess ∆ flow/MG/AVA
How close to ‘cutoff’ of severe AS?

• Jet contour
• Projected AVA
• AV Ca score 

Paradoxical LFLG 

82 yr-old lady 
NYHA III

LVOT diameter 2.1 cm
SV 53 ml
SVi 29 ml/m2

MG 26 mmHg
AVA 0.64 cm2
AVAi 0.36 cm2/m2

Mild Moderate Severe

MG < 30 30-40 > 40

AVA > 1.5 1.0-1.5 < 1.0

Is the AS severe?

Case 2

Baumgartner et al, EHJ 2017.ESC/EACTS Guidelines.
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Baumgartner et al, EHJ 2017.ESC/EACTS Guidelines.

AV Calcium score by MSCT

Likelihood of severe AS

Male Female

Very likely ≥3000 ≥1600

Likely ≥2000 ≥1200

Unlikely <1600 <800

AVC 250
Severe AS unlikely

AVC 2780
Severe AS likely

Baumgartner et al, EHJ 2017.ESC/EACTS Guidelines.

Clavel et al, JACC 2013, 62 (24), 2129-38

• Updates in Guidelines: 
2017 ESC/EACTA, ACC/AHA

Aortic
Stenosis

Mitral
Regurgitation
Primary MR
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Stress Test Findings
MVR

2014 ACC/AHA 2014 ESC/ EACTA

Asymptomatic + preserved LVEF + high 
likelihood of durable repair + low surgical 
risk +:
Exercise PHTN (SPAP ≥ 60 mm Hg)

-
Class IIb
(LOE C)

Guideline Updates

Taken Out

2017 ESC/EACTA

• Updates in Guidelines: 
2017 ESC/EACTA, ACC/AHA

Aortic
Stenosis

Mitral
Regurgitation

Secondary MR

Guideline Updates

Stress Test Findings
MVR

2014 ACC/AHA 2014 ESC/EACTS

In patients with moderate MR 
undergoing CABG
(The development of dyspnoea, 
increased severity of MR, PHTN are 
further incentives to surgery)

- Class IIa

Chan et al (RIME Trial). Circulaion 2012; 126: 2502-10
Pierard L and Lancellotti P. NEJM 2004; 351:1627-1634

Taken Out

2017 ESC/EACTA
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Summary

• Updates in Guidelines: 
2017 ESC/EACTA, 2017 ACC/AHA

Aortic
Stenosis

Mitral
Regurgitation

1. Asymptomatic severe: 
TMX/bike only

2. Classical LFLG AS: DSE
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Have a Great Sunday

Questions?
go.yun.yun@singhealth.com.sg


