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Severe AS No Symptoms: Agenda

• Definition

• How to take a medical history

• Role of Stress Test

• Management 2020 Guidelines Updates

• Literature update and Ongoing Trials



DEFINITION OF SEVERE AS 

WITH NO SYMPTOMS
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Severe AS with No Symptoms

Otto, Nishimura, Bonow et al. J Am Coll Cardiol. 2021 Feb, 77 (4) e25–e197



TAKING MEDICAL HISTORY OF 

PATIENTS WITH SEVERE AS 

AND NO SYMPTOMS



Taking Medical History of Patients

with Severe AS and No Symptoms
• Start with open questions

– What do you know about your heart valve issue?

– How have you been feeling lately?

• Then be more specific

– Ask about dyspnea, angina, dizziness, syncope

– Ask to compare to 6-12 months ago

– Ask if they slow down

– Ask about activities that they don’t do anymore and why (avoidance?)

• Ask a family member

• If no symptoms or vague symptoms (i.e. fatigue): do low level 

stress test



STRESS TEST FOR PATIENTS 

WITH SEVERE AS WITH NO 

SYMPTOMS



Exercise Testing Severe AS

Otto, Nishimura, Bonow et al. J Am Coll Cardiol. 2021 Feb, 77 (4) e25–e197



How to do a Treadmill Stress Test for  

Severe AS Patients with No Symptoms?

1) Choose the appropriate Treadmill Stress test 

protocol based on age and sex-gender maximal 

predicted METs

2) Do it under close medical supervision

3) Stop the test when symptoms, drop of blood 

pressure, or arrhythmias occurred



Treadmill Stress Test:

Limiting Dyspnea or Fatigue

Expected METs Adjusted for Age and Gender:

Male Female

18-[0.15xAge] 14.7-[0.13xAge]

Abnormal Treadmill Stress Test if test limiting 

dyspnea or fatigue (at  ≤60% of Expected METs?*)

J Am Coll Cardiol.1993; 22:175-182 N Engl J Med. 2005; 353:468-475

*Criteria use in the EARLY TAVR trial



Expected METs Adjusted for Age and Gender

*Criteria use in the EARLY TAVR trial



Treadmill Stress Test Protocols

• Protocol selection based on 

patient profile

− Modified Bruce Protocol (default)

− Naughton Protocol (~older, sedentary)

− Bruce Protocol (~young, active)

*Criteria use in the EARLY TAVR trial



What Represents a Positive Stress Test?

Usual criteria for Abnormal stress test:
1) Limiting symptoms (Angina-dyspnea-severe 
dizziness-syncope)

2) Fall of >10mmhg of systolic blood pressure from 
baseline to peak exercise (or lack of increase 
[<20mmhg] in SBP during exercise)

3) Significant ventricular arrhythmias (>3 
consecutive ventricular premature beats)

4) >2mm (vs. 5mm) ST-segment depression?  

Otto, Nishimura, Bonow et al. J Am Coll Cardiol. 2021 Feb, 77 (4) e25–e197



*video used with permissions

78 yo Male

Severe AS

AVA 0.7cm2

PV 440 cm/s

LVEF 65%

ECG 

sinus rhythm 70 bpm

NT Pro BNP 67

Modified Bruce protocol

Negative



Case Review: 87 yr old Female
Female

Age Expected METs 60% Expected METs

87 3.4 2.0

Treadmill Stress Test (TST) Summary:

• Baseline blood pressure: 130 / 60 mmHg

• Maximal blood pressure: 160 / 70 mmHg

• Overall condition:

− Dizziness: No

− Chest pain: No

− Shortness of breath: No

− Drop in SBP: No 

− Stress arrhythmias or conduction 

abnormalities: No 

History

S/p bladder cancer treated 10 yr ago

Osteoporosis

Intermediate risk based on Age/Frailty



Naughton Stage 1 Naugthon Stage 2

Female

Age
Expected 

METs

60% 

Expected 

METs

87 3.4 2.0

*video used with permissions



Studies Moderate-Severe AS Severe AS only
% Abnormal 

Stress Test
n N

% Abnormal 

Stress Test
n N

Takeda et al. 2001 27% 13 49

Amato et al. 2001 67% 44 66

Alborino et al. 2002 60% 18 30

Das et al. 2003 29% 19 65

Das et al. 2005 37% 46 125

Lancellotti et al. 2005 38% 26 69

Peidro et al. 2007 66% 67 102

Marechaux et al. 2007 48% 24 50

Lancellotti et al. 2008 47% 60 128

Lafitte et al. 2009 65% 39 60

Marechaux et al. 2010 27% 51 186

Rajani et al. 2010 15% 3 20 39% 7 18

Donal et al. 2011 33% 69 207

Levy et al. 2014 28% 12 43

Total 286 784 212 434

% Abnormal Stress test
Range: 15-

66%
Pooled: 36.5%

Range: 28-

67%
Pooled: 48.8%

Abnormal Stress Test in Asx Severe AS:

Range: 26-67%

~50% Abnormal Stress Test 

Abnormal Stress Test in Asx AS

Généreux et al. J Am Coll Cardiol 2016;67:2263–88



Abnormal stress test associated with 

~6 fold increase in Cardiac Death

Rafique et al. Am J Cardiol 2009;104:972–977



MANAGEMENT AND AVR 

INDICATIONS FOR SEVERE AS 

AND NO SYMPTOMS 



3 Class 1

4 Class 2a

1 Class 2b

AVR for Severe AS 

no Sx

Otto, Nishimura, Bonow et al. J Am Coll Cardiol. 2021 Feb, 77 (4) e25–e197



LITERATURE UPDATE AND 

ONGOING TRIALS



Généreux et al. J Am Coll Cardiol 2016;67:2263–88



Studies Comparing AVR vs. Observation in 

Asymptomatic Severe AS Patients; N=2,486

Authors AS definition N Age Female
Follow-up 

(median)

Pellikka et 

al.1990

Severe AS; 

Doppler PV 4m/s

143

30 AVR

113 Medical 

72 (mean)

40 to 94 
38%

AVR 21 m 

Medical 20 m

Pai et al. 

2006

Severe AS 

AVA <0.8cm2

338

99 AVR

239 Medical 

71±15 49% 3.5 y

Kang et al. 

2010

Very severe AS 

AVA 0.75 cm2 AND PV

4.5 m/s or a 

MG 50 mmHg

197:

102 AVR 

95 Medical

63±12 50%
AVR 1265 d

Medical 1769 d

Taniguchi et 

al. 2015

Severe AS 

AVA: <1cm2

MG: >40mmhg

PV: >4m/s

1808:

291 AVR

1517 

Medical

AVR 

71.68.7

Medical

77.89.4

60% 1361 d

Généreux et al. J Am Coll Cardiol 2016;67:2263–88



All-Cause Mortality 

AVR vs. Medical Therapy in Asymptomatic 

Severe AS; N=2,486

Unadjusted: ~3.5 fold increase in all-cause 

Mortality

Généreux et al. J Am Coll Cardiol 2016;67:2263–88



Gahl et al. JAMA Cardiol. 2020 Jul 8;



9 studies; 3904 patients; median FU of 5.0 (3.7-5.7) years

~2.5 x Increase in Mortality with Clinical Surveillance

Gahl et al. JAMA Cardiol. 2020 Jul 8;

HR, 0.38; 95% CI, 0.25-0.58



Lancellotti et al. J Am Coll Cardiol 2012;59:235–43

“Truly” Asymptomatic Severe AS

N=150 with AVA <1cm2 (no gradient criteria)

Exclusion: 1) LVEF <55% 2) other moderate-severe valve disease 3) 

Atrial Fibrillation 4) COPD 5) positive stress test 6) incapacity to 

perform stress test

Endpoint: CV death or need for AVR motivated by the development of 

symptoms or LVEF<50%)



• 51% (76/150) events at mean follow-up 27 months

• 6% (9/150) deaths; 5.3% (8/150) cardiac deaths

• 2% (3/150) sudden deaths without preceding symptoms

• 70 (47%) had indication for AVR:
– Spontaneous symptoms: 58 (83%)

– Progressive AS: 2 (3%)

– Positive stress test during follow-up: 8 (11%)

– LVEF <50%: 2 (3%)

Lancellotti et al. J Am Coll Cardiol 2012;59:235–43



• 533 Asymptomatic Severe AS pts; mean STS 2.9%

• Single center, from January 2001 and December 2012

• Exclusion: 

– LVEF <50%  

– Severe tricuspid/mitral stenosis/regurgitation 

– Underwent TAVR 

– Incapacity to perform stress test

• Endpoint: All-cause mortality

Masri et al. Circ Cardiovasc Imaging 2016;9:e004689



Severe Asymptomatic AS; n=533 pts. 

Mortality According to AVR vs. no AVR

Masri et al. Circ Cardiovasc Imaging 2016;9:e004689

Severe Asymptomatic AS; n=533 pts. 

Mortality According to AVR vs. no AVR

Masri et al. Circ Cardiovasc Imaging 2016;9:e004689
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p<0.001
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Severe Asymptomatic AS; n=533 pts. 
Mortality According % Predicted Mets and AVR



Kang et al. N Engl J Med 2020;382:111-9.



Kang et al. N Engl J Med 2020;382:111-9.

145 patients

Young

Bicuspid 

Critical AS (PV~5.0)

Normal EF

No treadmill stress test

50% Mechanical valve



Kang et al. N Engl J Med 2020;382:111-9.



Kang et al. N Engl J Med 2020;382:111-9.



Bankovic et al. Circulation 2021

N=157 pts SAVR only

AVATAR Trial



Severe AS with No Symptoms
EARLY AVR vs. Clinical Surveillance

Kang et al. NEJM 2019

N=145 pts SAVR only

Critical AS

No stress test

Bankovic et al. Circulation 2021

N=157 pts SAVR only

2 small randomized trials; SAVR only



Severe AS No Symptoms:

Ongoing Randomized Trials

• EARLY-TAVR trial

• EVOLVED trial

• ESTIMATE trial



Commercial AVR (TAVR or SAVR), 

Clinical Trial (P3), etc.

Symptomatic 
Positive stress test

Screening
Not eligible if <65, has Class 1 indication for AVR, bicuspid valve, not suitable for TF access or STS > 10

Asymptomatic Severe, Calcific AS 

Asymptomatic N=901 pts
Negative stress test OR confirmation via med history*

TF- TAVR Clinical Surveillance

Registry

Primary Endpoint (superiority): 

2-year composite of all-cause death, all stroke, and 

unplanned cardiovascular hospitalization

Clinical and Echo Follow-up: 
30 days (TAVR only), 1, 2, 3 and 5 years

Telephone Follow-up: 
1, 2, 3 and 5 years

Randomization 1:1
Stratified by ability to perform stress test

Principal Investigator: Philippe Généreux, MD

Co-PI: Allan Schwartz, MD

Chair: Martin B. Leon, MDNCT03042104Enrollment Completed


