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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
-9κŜΩ ǊŀǘƛƻҐ нл
-Peak TRV= 3.5 m/s

NT-proBNP = 1300 pg/mL (SR)



Many patients are at an ñearlyò non congestive stage:

Dyspnea / exercise intolerance 

Comorbidities



Finerenone and Heart Failure Outcomes in Chronic Kidney Disease and Diabetes

Time to first Hospitalization for HF

Å n=13026 patients 

Å T2D and CKD 

ÅUnder ACE or ARB (99.8%)

ÅIƛǎǘƻǊȅ ƻŦ IC Ғу҈ 

Å/!5 Ғол҈



n=7020 patients 

T2D at high CV risk 

History of HF å10% 

CAD å75%

Primary composite outcome:

-death from CV causes, 

-myocardial infarction, 

-stroke

Empagliflozin, CardiovascularOutcomes, and Mortality in Type 2 Diabetes

Zinmanet al, nejm2015



N=55 patients  with dyspnea

-TTE: normal (LVEF >50%)

-BNP level: normal

-RHC: normal PCWP at rest

>> 32 (58%) abnormal exercise PCWP

Ó 25mmHg 

Borlauget al, CircHeartFail 2010

Invasive exercise hemodynamics: Gold standard



Early stage HFpEF: PAWP Җ12 mmHg(rest) and җ25 mmHg(exercise)
-could be unmasked at low exercise level 
-is associated with mortality Dorfset al, EuropeanHeartJournal 2014

Abnormal exercise PCWP: linked to prognosis



Verbruggeet al, EHJ 2022

NT-proBNP (ng/L) 73 (30ς144) 65 (37ς109) 790 (350ς1506)

Ғ пл҈ Ғ сл҈

Early stage HFPEF: resting echo and BNP not enough  

LAV
i

LVMi

E/eΩ

Å HT >95% 

Å 5ƛŀōŜǘŜǎ Ғол҈

Å /!5 Ғол҈
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European Heart Journal - Cardiovascular Imaging 2022



European Heart Journal - Cardiovascular Imaging 2022

9ȄŜǊŎƛǎŜ 9κŜΩ Ǌŀǘƛƻ



Hammoudi et al, Clin ResCardiol2017

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

NT-proBNP
118 [100-372]

NT-proBNP
34[18-87]



Hammoudi et al, Clin ResCardiol2017



Santos et al, CircHeartFail 2015



Sharifovet al. JAHA 2017
Hammoudiet al. 2017
Obokataet al. 2017 
Chen et al 2019 

12 studies

4 8

Ṏ

9ȄŜǊŎƛǎŜ 9κŜΩ Ǌŀǘƛƻ ǘƻ ŘƛŀƎƴƻǎŜ ŜŀǊƭȅ ǎǘŀƎŜ ICǇ9C



Exercise TRV ratio to track systolic PAP

CŜŀǎƛōƭŜ ƛƴ ƻƴƭȅ Ғ ол҈ ƻŦ ŎŀǎŜǎ 
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

Mahjoubet al. EurJ Echocardiography2009 (Amiens)

-peaksPAPҗ слƳƳIƎ όоΦрƳκǎύ Υ ос҈  сл-70 years, 50% >70years

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



Post-exercise LUS for HFpEF diagnosis: promising

Baseline Post-exerciseB-Lines 



CoiroS et al, Clin ResCardiol2023



Dr Camille Granger, Thèse de médecine



Exercise echo to rule out ischemia

ESC guidelines, 2013

×







ƴҒнллл ƳŜƴ όпл  ǘƻ рф 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 ñdiastoleò should be interpreted with caution

-E/eô  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







RésultatsςDéterminants de la congestion pulmonaire 

Analyse univariée
REPOS



RésultatsςDéterminants de la congestion pulmonaire 

Analyse univariée

EFFORT

IT au pic = 23%

(n = 257)

Dr Camille Granger, Thèse de médecine



RésultatsςDéterminants de la congestion pulmonaire Analyses multivariées

Modèle multivarié 1

(ŃƎŜΣ ƭŜ ǾƻƭǳƳŜ ŘŜ ƭΩhDΣ ƭŜ ǊŀǇǇƻǊǘ 9κŜΩseptal

au repos, à 20WŜǘ ŀǳ ǇƛŎ ŘŜ ƭΩŜŦŦƻǊǘύ

±ƻƭǳƳŜ ƛƴŘŜȄŞ ŘŜ ƭΩhD 
OR = 1,03 

IC95: 1 ς1,06; p = 0,04

±ƳŀȄL¢ ŀǳ ǇƛŎ ŘŜ ƭΩŜŦŦƻǊǘ
OR = 3,8

IC95: 1,4 ς10,1; p = 0,009 

Modèle multivarié 2

(idem 1 + VmaxIT) (n = 257)

±ƻƭǳƳŜ ƛƴŘŜȄŞ ŘŜ ƭΩhD 
OR = 1,03 

IC95: 1,01 ς1,04;  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:

 å 30 to 45% of cases

Zileet al, Circulation 2011; Lamet al, Circulation 2007; Shah et al JACC 2019 



European Heart Journal - Cardiovascular Imaging (2022) 23, e34ςe61

²



ESC HF Guidelines 2021



Étude randomisée : 900 patients adressés pour coronarographie

Dans le groupe recherche 
ŘΩƛǎŎƘŞƳƛŜ

Ғ - 20 à 25% de coronarographies






