
TAVR in Moderate AS with Heart Failure

Michael Kang-Yin Lee

Head of Cardiology,

Queen Elizabeth Hospital, Hong Kong

Founding President, HKSTENT

President-Elect, APSIC



Disclosure

Speaker's name : Michael Kang-Yin Lee

☑ TAVI Proctor: Medtronic, Edwards, Abbott, TricValve, JenaValve Trilogy

☑ LAAO Proctor: Abbott, Boston Scientific



Balloon-expandable valve

“High-risk”

“Intermediate-risk”

“Low-risk”



Self-expanding valve

“Extreme-risk”

“High-risk”

“Low-risk”



Grading of AS severity
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Moderate AS Guidelines: Class 2B

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



Follow-up in Patients With Aortic Stenosis

Aortic Severity Follow-up Recommendation

Mild (Vmax 2.0–2.9 m/s) Every 3-5 years

Moderate (Vmax 3.0–3.9 m/s) Every 1-2 years

Severe Asymptomatic (Vmax ≥4 m/s) Every 6-12 months

Vmax = peak aortic velocity. Adapted from Otto et al.

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



AS is a rapidly progressive disease

Annualized increase in:

• Mean pressure gradient of 4.1mmHg

• Decrease in AVA of 0.08cm2

• Worsening of aortic valve calcification (by CT) of 158.5AU

Increasing baseline severity of AS predictive of higher rates of progression

DG Bohbot et al. J Am Heart Assoc 2019;8:e011036



Moderate AS as Bad as Severe AS?

Why?

-Misclassification?

-Challenges of Echocardiogram to 

diagnose severe AS?

-Rapid conversion to severe AS?

-Already too much cardiac 

damage?

-Too late intervention?

Strange et al. J Am Coll Cardiol. 2019 Oct

15;74(15):1851-1863.



Predictors of Mortality or Adverse Cardiac Events 
in Moderate AS

• Atrial fibrillation

• Low EF (<60%)

• Severe Diastolic Dysfunction

• Fast progression of AS (>0.3m/s/year PV)

• Low SVI (<35cc/m2)

• Elevated BNP

• Elevated AV Calcium Score by CT 

Kennedy et al. JACC 1991;17:313-9

Otto et al. Circulation 1997 95;9,2262-2220
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Strange et al. J Am Coll Cardiol 2019;74:1851–63
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Murphy et al. Am J Cardiol.2019;124:1924−1931 

Benfari et al. JASE; 2019:34 ;3:237-244

Ito et al. JASE 2021; 34(3):248-256 

Samad et al. EHJ; 2016: 37, 2276–2286 

Van Gils et al. JACC 2017;69:2383–92 

Moon et al. KCJ; 2020 50(9):791-800  



Kathleen R. Khan et al. J Am Coll Cardiol 2023; 81:1235-1244.

Patients with HFrEF stratified by AS severity



Kathleen R. Khan et al. J Am Coll Cardiol 2023; 81:1235-1244.



25 studies

12,143 moderate AS patients

3.7 years of follow-up



Similar results were obtained performing an alternative meta-analysis excluding the studies using definitions of 

moderate AS no longer supported by current guidelines (n=4)

Meta-analysis of adverse events

Augustin Coisne et al. J Am Coll Cardiol Intv 2022; 15:1664-1674.



Diabetes,,coronary artery 

disease, presence of 

symptoms, and LV 

dysfunction were associated 

with a significant impact on 

the overall estimate of all-

cause death

Meta-regression analysis of all-cause mortality

Augustin Coisne et al. J Am Coll Cardiol Intv 2022; 15:1664-1674.



All-cause mortality was higher in 

patients with reduced LVEF 

(<50%) than with normal LVEF, 

respectively 16.5 (95%CI: 5.2-

52.3) and 4.2 (95%CI: 1.4-12.8) 

per 100 patients/year.

Subgroup analysis

Augustin Coisne et al. J Am Coll Cardiol Intv 2022; 15:1664-1674.



Meta-analysis on the comparison with other stages of 
aortic stenosis 

Compared to patients with 

moderate AS, the incidence rate 

difference of all-cause mortality 

was 

-3.9 per 100 patients/year for 

patients with no/mild AS

+2.2 per 100 patients/year for   

patients with severe AS 

Augustin Coisne et al. J Am Coll Cardiol Intv 2022; 15:1664-1674.



Stage 1

LV damage
Stage 2

LA/Mitral damage
Stage 3

PA/Tricuspid damage
Stage 4

RV damage

Stage 0

No damage

Staging Classification of Patients with AS: 

Specific Criteria

Increased LV Mass Index

>115 g/m2 Male 

>95  g/m2 Female

E/e’ >14

EF <50%

Indexed left atrial volume 

>34mL/m2

Moderate-Severe MR

Atrial Fibrillation

PAS ≥60mmhg

Moderate-Severe TR

Moderate-Severe

RV dysfunction

Patients hierarchically classified based on the presence of at least one variable in the highest stage (independent, not additive) 

Généreux et al. Eur Heart J 2017 Jul 21



Extent of Cardiac Damage 

1-Year Death After AVR; N=1,661 pts.  
Severe AS with Symptoms

Généreux et al. Eur Heart J 2017 Jul 21



Extent of Cardiac Damage Among Moderate AS 
5-Year Death; N=1,245 pts.  

Amanullah et al. JACC Imaging 2021
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Moderate AS Clinical Trials

Augustin Coisne et al. J Am Coll Cardiol Intv 2022; 15:1664-1674.
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Take Home Message

• Moderate AS is not benign, esp. with Heart Failure symptoms

• Patients with diabetes,,coronary artery disease, presence of symptoms, and
reduced LVEF were at higher risk of death.

• Moderate AS with Heart Failure might be as bad as severe AS and warrant earlier
AV intervention

• Randomized clinical trials are eagerly awaited to investigate whether moderate AS
patients might benefit from an early intervention with a reasonable risk-benefit ratio
in specific population subsets
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