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Level of Evidence in Valvular Heart Disease 
ESC Guidelines    

 
Indication for Surgery 
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ACC/AHA 2014 Guidelines    
Stages of Progression of VHD 

Nishimura et al. JACC, 2014 





Asymptomatic severe AS, normal LVEF:  
• Very severe AS >5.5m/s 

• Progression in transvalvular peak 
velocity ≥0.3m/s/year 

IIa, C 



Indication for AVR: Very Severe AS 
n=116 

44 patients with AV velocity 
>5.5m/s 

96 events: 90 AVR 

Rosenhek et al., Circulation, 2010 



Asymptomatic severe AS, normal LVEF:  
• Very severe AS >5.5m/s 

• Progression in transvalvular peak 
velocity ≥0.3m/s/year 

IIa, C 

Asymptomatic severe AS, normal LVEF: 
• Abnormal exercise test showing 

symptoms on exercise clearly 
related to AS 

I, C 
• Fall in SBP 

IIa, C 



Prognostic value of abnormal 
exercise test 

Amato et al. Heart, 2001 

Abnormal exercise test: 
chest pain, complex 
ventricular arrhythmia, no 
changes in SBP >20mmHg, 
ST depression >2mm 

ACC/AHA 
SBP increase <20mmHG 
Exercise tolerance < age- 
and sex-expected 



Abnormal Exercise Test: Pilot study 

Levy et al. Arch CV Disease, 2014 

AUC=0.76 

Peak VO2 
14mL/Kg/min 



Low Flow / Low gradient 
preserved LVEF, after careful 

confirmation of severe AS  
IIa, C 

Low Flow / Low gradient 
Reduced LVEF: 

Flow reserve: IIa, C 
No Flow reserve: IIb, C   



Low Flow Low Flow High Flow High Flow 

True Severe AS Pseudo Severe AS 

∆P 

AVA 



Dobutamine Sress Echo 

 SV ≥ 20 % 

Flow Reserve No Flow Reserve 

 SV < 20 % 

AVR? MEDICAL? 
 

AVR  CABG 
TAVI 

 

ΔP>30-40   
AVA≤1.0 
 

Pseudo Severe AS  

MEDICAL 

ΔP≤30-40   
AVA>1.0 

True Severe AS Indeterminate  

ΔP<30-40   
AVA≤1.0 
 

ΔP<30-40   
AVA≤1.0 
 



LV Flow Reserve in ESC 2012 Guidelines 

Monin et al. Circ, 2003 

n=136 

No place for flow reserve in 
ACC/AHA 2014 guidelines: 
Small sample size ? 
No validation by other groups? 
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AVR 
AVR 

Medical Medical 

54±7% 

13±7% 

65±11% 

11±7% 

p=0.0001 p=0.019 

Whole Cohort (n=81) Matched Cohort (n=42) 

Tribouilloy et al. JACC, 2009  Operative Mortality: 22% 



BNP and exercise stress echo in AS 

ESC 2012 Guidelines 
 
“AVR may be considered in severe AS, normal LVEF, no exercise test 
abnormalities, if surgical risk is low and in the presence of: 
 
• Markedly elevated BNP by repeated measurements 

 
• Increase in MPG >20mmHG during exercise” 

ACC/AHA 2014 Guidelines 
 
No place for BNP or exercise stress echo. 



BNP level in AS 

BNP level is well associated 
with the symptomatic status 

Bergler-Klein et al. Circulation 2004 Gerber et al. Circulation 2003 



BNP level and Symptoms in AS 

• BNP is more powerful than AS 
severity parameters to identify 
symptoms  
 

• BNP level may predict the 
occurrence of symptoms: 

Bergler-Klein et al. Circulation 2004 



BNP for Risk Stratification in Asymptomatic AS 

• 107 pts followed in Créteil 

• Risk score according to 
independent variables 

• Validation in Liège (107 pts) 

Score = (Peak velocity x 2) + 
(nat log BNP x 1.5) + 1.5      

(if female) 

< 10% 

> 75% 

16 

Monin et al. Circulation, 2009 



p<0.001 
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BNP level in LF/LG AS 
BNP is significantly elevated in LF AS, even in 
paradoxical LF/LG AS 
BNP level >550pg/mL strong predictor of outcome 
in LF/LG AS 

TOPAS study 

Bergler-Klein et al. Circulation, 2007 Lancellotti, Magne et al. JACC, 2012 
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Lancellotti et al. Circulation 2005  
Maréchaux et al. Eur Heart J, 2009 

AVA 

+ Ex. 
Test 

+∆MPG 

Prognostic Impact of Exercise Echo in AS 

² 

38% of abnormal exercise test 
 (78 of pts with event) 

n=69 n=135 “True” 
asymptomatic 

Ex. MPG +20mmHg: 
HR=2 
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Low Flow / Low gradient 
preserved LVEF, after careful 

confirmation of severe AS  
IIa, C 

Low Flow / Low gradient 
Reduced LVEF: 

Flow reserve: IIa, C 
No Flow reserve: IIb, C   



Asymptomatic severe AS, normal LVEF:  
• Very severe AS >5.5m/s 

• Progression in transvalvular peak 
velocity ≥0.3m/s/year 

IIa, C 

Asymptomatic severe AS, normal LVEF: 
• Abnormal exercise test showing 

symptoms on exercise clearly 
related to AS 

I, C 
• Fall in SBP 

IIa, C 


