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Conflits d’intérêts

Honoraires ou une participation aux frais relatifs à la participation 
à des réunions scientifiques de la part: d’Abbott Medical, Bayer, 
MSD, Occlutech, Boehringer Ingelheim et Novartis.



76 years old women
-chronic hypertension
-Type 2 Diabetes Mellitus
-BMI = 34 kg/m²

Acute pulmonary edema

Echo
-preserved LVEF = 75%
-LV concentric remodeling (RWT=0.48)
-enlarged LA
-E/e’ ratio= 20
-Peak TRV= 3.5 m/s

NT-proBNP = 1300 pg/mL (SR)



Many patients are at an “early” non congestive stage:

Dyspnea / exercise intolerance 

Comorbidities



Finerenone and Heart Failure Outcomes in Chronic Kidney Disease and Diabetes

Time to first Hospitalization for HF

• n=13026 patients 

• T2D and CKD 

• Under ACE or ARB (99.8%)

• History of HF ≈8% 

• CAD ≈30%



n=7020 patients 

T2D at high CV risk 

History of HF ≈10% 

CAD ≈75%

Primary composite outcome:

-death from CV causes, 

-myocardial infarction, 

-stroke

Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes

Zinman et al, nejm 2015



N=55 patients  with dyspnea

-TTE: normal (LVEF >50%)

-BNP level: normal

-RHC: normal PCWP at rest

>> 32 (58%) abnormal exercise PCWP

≥ 25mmHg 

Borlaug et al, Circ Heart Fail 2010

Invasive exercise hemodynamics: Gold standard



Early stage HFpEF: PAWP ≤12 mmHg (rest) and ≥25 mmHg (exercise)
-could be unmasked at low exercise level 
-is associated with mortality Dorfs et al, European Heart Journal 2014

Abnormal exercise PCWP: linked to prognosis



Verbrugge et al, EHJ 2022

NT-proBNP (ng/L) 73 (30–144) 65 (37–109) 790 (350–1506)

≈ 40% ≈ 60%

Early stage HFPEF: resting echo and BNP not enough  

LAV
i

LVMi

E/e’

• HT >95% 

• Diabetes ≈30%

• CAD ≈30%
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European Heart Journal - Cardiovascular Imaging 2022



European Heart Journal - Cardiovascular Imaging 2022

Exercise E/e’ ratio



Hammoudi et al, Clin Res Cardiol 2017

n = 34 (57%)
NT-proBNP
48[27-97]

NT-proBNP
118 [100-372]

NT-proBNP
34[18-87]



Hammoudi et al, Clin Res Cardiol 2017



Santos et al, Circ Heart Fail 2015



Sharifov et al. JAHA 2017
Hammoudi et al. 2017
Obokata et al. 2017 
Chen et al 2019 

12 studies

4 8
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Exercise E/e’ ratio to diagnose early stage HFpEF



Exercise TRV ratio to track systolic PAP

Feasible in only ≈ 30% of cases 
Claessen et al, JACC img 2015; Van Riel et al. Circ Crdiovasc Imaging. 2017; Amsallem et al, J Am Soc Echocardiogr 2016;29:93-102



Normal subjects

Mahjoub et al. Eur J Echocardiography 2009 (Amiens)

-peak sPAP≥ 60mmHg (3.5m/s) : 36%  60-70 years, 50% >70years

- sPAP > 3.5m/s at 25 Watts: not observed in normal subjects



Post-exercise LUS for HFpEF diagnosis: promising

Baseline Post-exercise B-Lines 



Coiro S et al, Clin Res Cardiol 2023



Dr Camille Granger, Thèse de médecine



Exercise echo to rule out ischemia

ESC guidelines, 2013

×







n≈2000 men (40  to 59 years)
Follow-up of 16 years



Conclusion

The diagnosis of HFpEF remains challenging in non congestive patients 

-BNP could miss the diagnosis

-Echocardiography (even multiparametric approach) could be inconclusive

 

Echo stress testing for “diastole” should be interpreted with caution

-E/e’  a bad parameter

-TRV useful but feasible in only 30% of patients (low level > 3.5m/s?)

-post exercise B-lines: promising

Echo stress testing: very useful to rule out ischemia

Invasive exercise hemodynamics could be considered in some 
symptomatic patients (those requiring coronary angiography ?)



MERCI







Résultats – Déterminants de la congestion pulmonaire 

Analyse univariée
REPOS



Résultats – Déterminants de la congestion pulmonaire 

Analyse univariée

EFFORT

IT au pic = 23%

(n = 257)

Dr Camille Granger, Thèse de médecine



Résultats – Déterminants de la congestion pulmonaire Analyses multivariées

Modèle multivarié 1

(âge, le volume de l’OG, le rapport E/e’septal

au repos, à 20W et au pic de l’effort)

Volume indexé de l’OG 
OR = 1,03 

IC95 : 1 – 1,06; p = 0,04

VmaxIT au pic de l’effort
OR = 3,8

IC95 : 1,4 – 10,1; p = 0,009 

Modèle multivarié 2

(idem 1 + VmaxIT) (n = 257)

Volume indexé de l’OG 
OR = 1,03 

IC95 : 1,01 – 1,04;  p = 0,003

VOGi = 65mL/m2VOGi = 65mL/m2





Secondary MR
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LV and LA structural abnormalities

Many HFpEF patients have normal LV and LA morphology:

 ≈ 30 to 45% of cases

Zile et al, Circulation 2011; Lam et al, Circulation 2007; Shah et al JACC 2019 



European Heart Journal - Cardiovascular Imaging (2022) 23, e34–e61

²



ESC HF Guidelines 2021



Étude randomisée : 900 patients adressés pour coronarographie

Dans le groupe recherche 
d’ischémie

≈ - 20 à 25% de coronarographies
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