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(Baumgartner et al. Eur Heart J Cardiovasc Imaging 2017;18:254-75)

Quantification of Aortic Stenosis

Integrative approach
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Outcome of Aortic Stenosis / Severity

• 241,303 subjects from the NEDA echocardiographic database (2000-2017)
‒ 215,476 no AS
‒ 16,129 mild AS, 3315 moderate AS, 6383 severe AS
 

• Available measurements of AS severity
− Peak velocity, n=235,430
− Mean gradient n=110,197
− Valve area n=82,175

ØSurvival analysis adjusted on age and sex 
   after mean follow-up of 3.3 years

• No data on risk factors, comorbidities, symptoms,
   intervention on aortic valve during follow-up

(Strange et al. J Am Coll Cardiol 2019;74:1851-63)



• 508 patients with moderate aortic stenosis (valve area 1.1-1.5 cm²) and LVEF ≥ 50% 
from 2 French centres (2000-2014), median follow-up 4 years

• Mean gradient 25±9 mmHg, peak velocity 3.2±0.5 m/sec.

• 86% in NYHA class I-II

• 78% hypertension, 36% diabetes, 48% dyslipidemia

• Mean Charlson Comorbidity Index 2.04±2.03

• 31% intervention at 6 years

(Delesalle et al. J Am Heart Assoc 2019;8:e011036)

Outcome of Moderate Aortic Stenosis

Cumulative incidence of surgery



• Mean progression
- 0.1 cm² / yr.
+ 7 mmHg / yr.

• Individual variability

 

(Otto et al. Circulation 1997;95:2262-70) (Faggiano et al.     (Nguyen et al. Heart 2015;101:943-7)
   Am J Cardiol 1992;70:229-33)  

Progression of Aortic Stenosis



• Survival and associated factors (multivariate analysis)

(Delesalle et al. J Am Heart Assoc 2019;8:e011036)

Outcome of Moderate Aortic Stenosis



• Prospective study of 5621 subjects aged ≥ 65 years with echocardiographic evaluation, 
mean follow-up 5 years

‒ Normal valve in 3919 (70%)
‒ Aortic sclerosis in 1610 (29%)
‒ Aortic stenosis in 92 (2%)

• Relative risks of death according to aortic valve sclerosis adjusted on age, sex and 
cardiovascular risk factors

(Otto et al. N Engl J Med 1999;341:142-7)

Mortality Associated with Aortic Sclerosis

No coronary disease Relative Risk [95% CI]

  All-cause death 1.35 [1.12–1.61] 

  Cardiovascular death 1.52 [1.12–2.05]
Coronary disease Relative Risk [95% CI]

  All-cause death 1.14 [0.92–1.41]

  Cardiovascular death 1.21 [0.91–1.61]



• Moderate aortic stenosis, aortic sclerosis and mortality: cause or marker?

• Demonstrated relationship between CV risk factors and AS progression

(Dweck et al. J Am Coll Cardiol 2012;60:1854-63)

Moderate Aortic Stenosis and Mortality: which Relationships? 



1661 patients from PARTNER 2A et 2B (surgery or TAVI for severe symptomatic AS)

Predictive value on mortality
(HR 1.46 / 1 stage, 95% CI 1.27-1.67, p < 0.0001)

(Généreux et al. Eur Heart J 2017;38:3351-8)

Cardiac Staging in Severe Aortic Stenosis



• 1245 patients with moderate aortic stenosis (valve area 1.0-1.5 cm²) and dimensionless 
velocity index ratio ≥ 0.25 from 2 centres (2001-2018), median follow-up 4.3 years
• Mean gradient 24±8 mmHg, peak velocity 3.2±0.5 m/sec., 82% LVEF ≥ 50%
• 88% in NYHA class I-II
• 79% hypertension, 35% diabetes, 80% dyslipidemia
• 30% aortic intervention during follow-up

Ø87% had extra-valvular involvement (stages 1-4)

(Amanullah et al. J Am Coll Cardiol Img 2021;14:1724-37)

Cardiac Staging in Moderate Aortic Stenosis

Survival censored at the time of AVR



• 1931 patients with moderate aortic stenosis (valve area 1.0-1.5 cm²) from 3 centres 
(2001-2019), median follow-up 51 months
• LV geometry

− 18% Normal geometry
− 24% Concentric remodelling
− 36% Concentric hypertrophy
− 22% Eccentric hypertrophy

• Negative impact of concentric hypertrophy

(Stassen et al. Eur Heart J Cardiovasc Imaging 2022;23:1326-35)

Left Venticular Remodelling in Moderate Aortic Stenosis



 Maladaptive remodelling and impaired function of LV in Aortic Stenosis

(Lindman et al. Nat Rev Dis Primers 2016;2:16006)



• 9133 patients with HFrEF (374 with moderate AS, 362 with severe AS)

• Outcome of HFrEF according to AS Propensity-matched analysis

• Adjusted HR for all-cause mortality, moderate AS vs. no AS: 1.32 [95% CI 1.07-1.63], p<0.01
(Khan et al. J Am Coll Cardiol 2023;81:1235-44)

Moderate Aortic Stenosis with Heart Failure



• 123 asymptomatic patients with V. max.   2.5 m/s  (max. gradient  25 mmHg)
Age 63 ± 16 yrs
Annual stress test

• Death or AVR / peak velocity
 

• Confounding issue related to follow-up and timing of intervention
    A third of asymptomatic patients with known severe AS are followed less than once a
    year and experience higher mortality.          (Ahmed et al. JAMA Cardiol 2017;2:1141-6)

(Otto et al. Circulation 1997;95:2262-70)

Outcome of Aortic Stenosis: Timing of Intervention



2152 
(41%)

279
(5%)

234
(4%)

1114*
(21%)

143
(3%)

1297
(25%)

Aortic stenosis Aortic regurgitation
Mitral stenosis Mitral regurgitation
Isolated right-sided Multiple left-sided

(Iung et al. Circulation 2019;140:1156-69)

5219 
(72%)

2028 
(28%)

Native valve disease

Previous intervention

EORP VHD Survey on Valvular Disease

*746 primary MR
  348 secondary MR 

7247 patients included in 28 countries (January-August 2017)
Previous intervention or severe native valvular disease



AS AR MS MR Multiple
left

Isolated
right

Previous
Interv.

Age (years)

≥ 80 yrs (%)

76 
[67-83]

38

58
[48-69]

6

59
[45-68]

6

68
[60-77]

17

75
[65-82]

33

74
[65-81]

26

70
[59-78]

36

Female  (%) 43 19 75 44 54 59 21

HF < 1 yr. (%) 16 11 17 27 24 25 17

NYHA III-IV (%) 37 19 45 47 50 52 26

A. Fib (%) 14 6 46 35 30 57 32

Charlson index 4 [3-6] 2 [1-3] 2 [1-3] 3 [2-5] 4 [3-6] 4 [3-6] 3 [2-5]

Euroscore II 1.9
[1.1-3.4]

1.0
[0.6-1.9]

1.2
[0.8-2.2]

2.0
[1.0-4.0]

2.3 
[1.3-4.7]

2.3 
[1.4-4.3]

3.0
[1.6- 6.0]

Patient Characteristics



What have we Learnt on Moderate Aortic Stenosis?

• Obervational data strongly suggest a poor prognosis of moderate aortic stenosis

• Limitations of available studies
− Retrospective analyses with inclusions during a long time span (change of practices, guidelines…)
− Inhomogeneous definitions of moderate AS (gradient, valve area, stroke volume). Possible inclusion of 

patients with low-flow low-gradient severe aortic stenosis
− Major confounding factors: risk factors, comorbidities
− Frequent occurrence of aortic intervention at mid-term follow-up
− Inhomogeneous left ventricular remodelling and cardiac damage

• Too early intervention exposes to higher cumulative risk of prosthesis-related complications



• Agressive assessment and management of cardiovascular risk factors

• Comprehensive echocardiographic evaluation ± multimodality imaging, not to miss 
severe low-gradient aortic stenosis

• Close follow-up for timely intervention according to undisputed indications

• Intervention may be beneficial in a subset of highly selected patients

‒ Cardiac damage, left ventricular remodelling

‒ Heart failure

ØBut the benefit of intervention remains to be proven

How to Manage Moderate Aortic Stenosis?





Detection of Aortic Stenosis

Survey performed in 2015 in 8860 patients ≥ 60 years in 9 European countries

• Only 2% were concerned by heart valve disease
• 54% stated that their GP rarely or never used a stethoscope

(Gaede et al. Eurointervention 2016;12:883-9)


