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Why this topic?

❑ Heart Valve Clinic – exercise echocardiography routinely

❑ Exercise echocardiography: in patients with discordance between symptoms and valve disease severity

❑More and more patients with moderate AS or MR , preserved LVEF that were really symptomatic 
(self reported symptoms, congestion signs, objective signs of heart failure during exercise testing)

❑ Can unrecognized  HFpEF be responsible for this?

ESC Guidelines 2025



The prevalence and incidence of HF and non 
rheumatic HVD is increasing world wide

Data from UK, Conrad et al. BMJ 2024

Bosak et al. J Card Fail 2023

More and more patients with moderate AS or MR and 
HFpEF will be seen in the future! 

50% of HF is HFrEF
50% is HFpEF

Prevalence of Aortic Valve Disease Prevalence of Degenerative MV Disease



Clinical Case…

✓ Mr. M, 82 years old sedentary male
✓ 1, 78 m and 100 kg, BMI = 31.6, BSA 

=2.1 m²
✓ Exercise induced dyspnoea
✓ CABG 10 years ago, LIMA + LAD, RIMA 

+ RCA, coronary angiography 2 years 
ago ok

✓ Treated HTN and dyslipidemia
✓ Stable CKD
✓ Moderate AS, preserved LVEF

✓ No signs of congestion
✓ ECG in SR, no changes
✓ 12 g/dl Hb
✓ Normal K and Na
✓ 1.7 mg/dl creatinine, stable
✓ LDL 50 mg/dl
✓ TSH normal
✓ Tn levels normal
✓ No info on NT pro BNP

Mr M. 



TTE of Mr. M

LVH, preserved LVEF, no MR, mild inferior wall hypokinesis, a calcified AV but no AR



TTE of Mr. M

Moderate calcific AS (V max 3.5, AVA= 1.3 cm²)
Valves looks ‘good’ in 2D (no severe calcification by echo)



TTE of Mr. M – diastolic function at rest

E/A = 0.85
Lat e’ = 8 cm/S
E/e’ = 10.5 (grey zone)
LAVi =33 ml/m²
TR V max 3.1 m/s
Does he have diastolic dysfunction?
Does the TTE explain his symptoms?



Mr. MNagueh et al. JASE 2025



Mr. M undergoes An Exercise Stress Echocardiography 

➢ 50 watts
➢ 80 bpm in RS
➢ No wall motion abnormality 
➢ No drop in LVEF
➢ He is already a bit dyspnoeic

Exercise lung US



➢ Mild MR appears
➢ LA seems to dilate a bit?

Mr. M undergoes An Exercise Stress Echocardiography 

Exercise

Rest



Average e’ = 6.3 cm/s
Average E = 1 m/s
Exercise E/e’ = 15.8
TTG = 49 mmHg at 50 watts
PAPs = 59 mmHg at 50 watts

Mr. M undergoes An Exercise Stress Echocardiography 

Nagueh et al. JASE 2025



B lines +
Objective HF symptoms (interstitial lung oedema)

Mr. M undergoes An Exercise Stress Echocardiography 

Di Fiore et al. Internal and Emergency Medicine 2025

Diastolic dysfunction very likely to explain his symptoms in the presence of only moderate AS, no 
inducible ischemia, no significant dynamic MR 



Low threshold to suspect HFpEF in moderate VHD + symptoms
Use of H2FPEF and HFA-PEFF scores

• Used to determine the likelihood that HFpEF is the underlying etiology in a patient complaing of dyspnea

Kittleson et al. JACC 2023



HFpEF detection algorithm 

From UpToDate, https://www.uptodate.com/contents/search?search=H2FPEF

Beware of Obesity and Low BNP levels!



Exercise echocardiography in dyspnoea of undetermined cause 

Think of an exercise echocardiography in definitely moderate AS and symptomatic patients!

✓ Non conclusive exercise echo 
according to E/e’

✓ B lines assessment during ex helps
✓ Early PHT during exercise in the 

absence of dynamic MR/LV 
ischemia/dysfunction

✓ mPAP/CO slope helps



Naeije et al. Am J of Resp and Crit Care, 2013

The slope of mPAP/CO
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Ex-induced Changes in sPAP in Healthy
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• Different maximal reached workload

• Different changes in sPAP slope

• Different kinetics

• Different physiological mechanisms

Courtesy prof Prof J Magne



HFpEF and moderate PMR
✓ Symptoms + moderate PMR (after confirmation by TOE or CMR when TOE inconclusive)

✓ H2FPEF and HFA-PEEF score to asses the likelihood of HFpEF

✓ RF especially important to assess in MR + HFpEF (small LV cavity, higher RF for RV < 60 mL)

✓ Exercise echocardiography can be used to explain the cause of dyspnoea and hemodynamic burden of MR:

✓ Increase to severe MR during exercise
✓ Diastolic function during exercise: 

✓ E/e’ values less well validated
✓ Rapid PHT at low level exercise with no changes in MR severity
✓ Steep mPAP/CO slope > 3 mmHg/L/min with no changes in MR

✓ Invasive hemodynamic assessment in symptomatic patients with truly moderate MR and suspicion of HFpEF?



A-SMR and HFpEF

Gertz et al. JACC 2011

➢ A-SMR as a distinctive form of SMR in Afib patients
➢ Afib frequent in HFpEF
➢ HFpEF patients with history of Afib may have A - SMR

2 types of functional MR

Zoghbi el al. JACC Imaging 2022



What are the key echo findings in A-SMR?

1. LV “as normal as possible”
2. Leaflets move normally (Carpentier I)
3. Leaflets coapt edge to edge (annular dilatation)
4. MV annulus is dilated because LA is dilated and 

leaflet-to-area ratio of the MA is abnormal
5. Jet origin at the A2-P2 level and directed 

centrally 

Image from Dhont et al. Curr Cardiol Reports 2025

This is the kind of patient in whom you should think of H2PEEF scores and of HFpEF!



Treatment strategies for HFpEF and moderate VHD?

1. Aggressive treatment of cormorbidities (obesity, Afib, HTN etc)

2. GDMT for HFpEF (SGLT2 inhibitors and MRAs + diuretics in congestive patients)

3. Should moderate AS/MR be treated if HFpEF (proven by Heart Catheterization) to be 
determined by further studies  



Mortality in moderate AS and MR

Strange et al. JACC 2019

Playford et al. HEART 2025
Unrecognized and untreated HFpEF may account for higher 
mortality trends in moderate AS and MR?



Take home messages
1. Think of HFpEF in patients with moderate AS or MR that are truly symptomatic

2. Use clinical scores to assess the likelihood of HFpEF in such patients especially when they 
are old, obese, have Afib or are treated for hypertension

3. Use exercise echocardiography as a tool to understand the cause of dyspnoea (rules out LV 
ischemia, dynamic MR, may prove diastolic dysfunction, may prove lung congestion during 
exercise)

4. Aggressively treat comorbidities (Afib, obesity, HTN), give SGLt2 inhibitors and MRAs

5. Unrecognized and untreated HFpEF may account for higher mortality trends in moderate AS 
and MR?

6. Future studies will prove if treating moderate valve disease is beneficial /not 


