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Insuffisance cardiaque a fraction d’'éjection préservee
(HFPEF)

Comment la diagnostiquer?
Les scores diagnostiques
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Chere consceur,

J’ai revu en consultation Mme Ch. Cl. née le 15/10/1951 (68 ans) suivie pour une HTA sous trithérapie associant énalapril
20mg, lercan 10 mg et indapamide.

Elle me rapporte une dyspnée d’effort de stade 2 qui s’est aggravée ces derniers mois. Il n’y a pas de douleur thoracique,
pas de notion de perte de connaissance, pas de palpitations.

La TA est a 150/90 mmHg. Il n’y a pas de signe congestif.
LUECG est en rythme sinusal sans particularité,

'échocardiographie retrouve un VG non dilaté, discretement hypertrophié, la FEVG est conservée, il n'y a pas de trouble
de cinétique segmentaire. IM minime. OG modérément dilatée. Les pressions VG sont normales. Le ventricule droit est
un peu dilaté avec une IT permettant d’évaluer les pressions pulmonaires a 47mmHg. La VCl n’est pas dilatée et le
péricarde libre.

Je dispose d’une analyse biologique qui montre un LDL a 1,26g/l, une créatinémie a 60umol/l, une glycémie a jeun a
0.91g/l, le NTproBNP est a 190 pg/ml, la TSH est normale.

De ce fait, je suspecte la présence d’'une HTAP, et je débute le bilan par la réalisation d’une scintigraphie pulmonaire, et je
compléterai par un angioscanner thoracique et la réalisation d’EFR.

Sur le plan lipidique je commence ce jour un traitement par rosuvastatine 5mg/j.
Je vous confie |la patiente pour la réalisation d’un cathétérisme cardiaque afin d’évaluer cette hypertension pulmonaire.

Blefonfraternellement, ©) FORUM EUROPEEN CCEUR, EXERCICE & PREVENTION




Est-ce de I'HTAp ou de lI'insuffisance cardiaque?

-

or if HF strongly suspected
Y oor if NT-proBNP/BNP unavailable

~

Femme 68ans
Dyspnée stade |l
Hypertendue,
hypercholestérolémie

!

NT proBNP 190pg/ml

Echocardiographie est
anormale

Il

FEVG > 50%
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Quatre étapes diagnostiques HFA-PEFF:

The HFA-PEFF Algorithm for the Diagnosis of HFpEF

P

diogr

aphic and Natriur

» Symptoms and/or Signs of HF
« Comorbidities / Risk factors
+ECG
« Standard Echocardiography
» Natriuretic Peptides
« Ergometry / 6 min walking test
or Cardiopulmonary Exercise Testing

» Comprehensive Echocardiography
» Natriuretic Peptides, if not measured in Step 1

« Diastolic Stress Test: Exercise Stress Echocardiography
« Invasive Haemodynamic Measurements

« Cardiovascular Magnetic Resonance
» Cardiac or Non-Cardiac Biopsies

« Scintigraphy / CT / PET

» Genetic testing

« Specific Laboratory Tests

European J of Heart Fail, Volume: 22, Issue: 3, Pages: 391-412, First published: 05 March 2020, DOI: (10.1002/ejhf.1741)
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l— Breathless patient

Rule out other cardiac/
non-cardiac causes

Search for other cardiac/
non-cardiac causes

L

Normal «—

l

Search for other cardiac/
non-cardiac causes

1
|

Investigate for specific aetiology

step F2

o« European Heart Journal (2021) 00, 1128
Qj" Figure 2 Flowchar't of the HFA-PEFF diagnostic algorithm. Step P~ QN
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Step 1(P): Pre-test assessment

17 Breathless patient

Rule out other cardiac/
non-cardiac causes

Search for other cardiac/
non-cardiac causes

step F2

Investigate for specific aetiology

¢ ff‘%’ Figure 2 Flowchart of the HFA-PEFF diagnostic algorithm. Step P
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Step 1(P): Pre-test assessment

Table | Risk factors and findings consistent with
heart failure with preserved ejection fraction in a

symptomatic patient Notre patiente:

Early (age = 70 in men or = in women) e Femme

Overweight/obesity
Metabolic syndrome/diabetes mellitus

I S  Agée de 68 ans
Physical inactivity/deconditioning
Arterial hypertension e .

o }f’p , e HTA sous trithérapie
Atrial fibrillation

ECG abnormalities (beyond atrial fibrillation)

* NTproBNP 190 pg/ml

Elevated natriuretic peptide levels (if available, BNP > 35 pg/mL or
NT-proBNP > 125 pg/mL)
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Step 2(E): Echocardiographic and
natriuretic peptide heart failure with

preserved ejection fraction diagnostic
score

Biomarker (SR) Biomarker (AF)
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Step 2(E): Echocardiographic and
natriuretic peptide heart failure with

preserved ejection fraction diagnostic E)/.aluz.a.tlon de la fraction
score d’éjection VG FEVG 2 50%
ANOMALIES MORPHOLOGIQUES ET ANOMALIES FONCTIONNELLES

N Masse VG indexée ou Evaluation de ou Evaluation des
; épaisseur des parois du VG la fonction diastolique pressions pulmonaires
I'OG
ou RWT
RWT= épaisseur relative du VG Septal and lateral mitral annular Tricuspid regurgitation peak velocity
= Epaisseur paroi post/ 2 DTDVG peak early diastolic velocity (e') or pulmonary arterial systolic pressure

Average septal-lateral E/e' ratio

Left ventricular global longitudinal
systolic strain

’ ".S&y 172 , :
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Functional Morphological Biomarker (SR) Biomarker (AF)

LAVI >34 ml/m? NT-proBNP > 220 pg/ml NT-proBNP > 660 pg/ml

or or :S_jr

BNP >80 pg/ml BNP > 240 pg/ml

NP 105-240 pg/ml
'V wall thickness > 12 mm

Major Criteria: 2 points > 5 points: HFpEF
Minor Criteria: 1 point 2-4 points: Diastolic Stress Test or Invasive Haemodynamic Measurements

Figure 3 Step 2 (E): Echocardiographic and natriuretic peptide heart failure with preserved ejection fraction workup and scoring system (diagnos-
tic workup).
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Echocardiographie

OG Vol tS (BPsim)  90.84 ml

OGtSVind MOD BP 'Y
v

OG Vol téléS{Simpson BP) ind .
1 OGs Long (A2C) 6cm
OGs Surf(A2C) 26 cm2 -
OG Vol tS (A2C S-L) 93 ml L
OG Vol tS (A2C sim) 90 ml 3
Vol.Télés.0G(simp.A2C) ind \‘, .

‘.V-I

-

E/E'lat 93
1 E'lat 88cm/s
E/E' lat 9.3

FEVG 57%

Volume OG 45 ml/m?

Masse VG 120g/m?,

Epaisseur PP, Septum a 11 mm
E’ latérale 8cm/s, E/E’ moyen 9,
PAPs 40mmHg
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Mme Ch. CI

ETT

Volume OG 45 ml/m2 2 POINTS

Masse VG 120g/m?, 1 POINT
épaisseur paroi post et septum a 11 mm
E’ latérale 8cm/s, E/E' moyen 9, 1POINT
PAPs 40mmHg 2 POINTS

NT proBNP 190 pg/ml 1 POINT
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Functional Morphological Biomarker (SR) Biomarker (AF)

septale’<7cm/s or LAVI > 34 ml/m? NT-proBNP > 220 pg/ml NT-proBNP > 660 pg/ml
lateral €’ <10 cm/s or or or

or LVMI > 149/122 g/m? (m/w) BNP >80 pg/ml BNP >240 pg/ml

Average E/e’ > 15 and RWT >0,42 #

or

TRvelocity>2.8 m/s

(PASP > 35 mmHg)

Average E/e’9-14 LAVI 29-34 ml/m?2 NT-proBNP 125-220 pg/ml NT-proBNP 365-660 pg/ml
or or or or

GLS <16 % LVMI > 115/95 g/m?2 (m/w) BNP 35-80 pg/ml BNP 105-240 pg/ml

or
RWT >0,42

or

LV wall thickness > 12 mm

Major Criteria: 2 points > 5 points: HFpEF

Minor Criteria: 1 point 2-4 points: Diastolic Stress Test or Invasive Haemodynamic Measurements

Figure 3 Step 2 (E): Echocardiographic and natriuretic peptide heart failure with preserved ejection fraction workup and scoring system (diagnos-
tic workup).

HFA PEFF scorea 7

) HFPEF

| STEP 4 BILAN ETIOLOGIQUE |




Si HFPEFF SCORE <5

'—— Breathless patient
Rule out other ca,dlw _

non-cardiac causes

Search for other cardiac/
non-cardiac causes

Normal w——

!

Search for other cardiac/
non-cardiac causes

.

t

Figure 2 Flowchart of the HFA-PEFF diagnostic algorithm. Step P



Step 3 (F1): Functional testing

i Advanced HFpEF workup: Echo stress test

Stress echo

l

Average Efe’ > 15

TR velocity > 3.4 m/s

I Perform invasive haemodynamic

«—— Yes «— Criterion Fulfilled —» No —— Measurements I
(right heart catheterisation at rest

Average Efe’ 15 : 2 points

Average Efe’ 15 and

TR velocity > 3.4 m/s : 3 points or during exercise)
B i dynami ft and Righ heterisati
Invasive Haemodynamic Measurements (Left and Right Heart Catheterisation)
Invasive Haemodynamic Measurements at Rest Invasive Haemodynamic Measurements during Exercise
(invasive Stress Test)
SYEDE ?::f mmie —No PCPW =25 mmHg
PCPW =15 mmHg |
l
Yes
Echo Stress Test
or
HFpEF Invasive Stress Test HFpEF

Figure 4 Step 3 (F): Functional tests in cases of diagnostic uncertainty. (A, upper panel) It shows the diastolic stress test workup with exercise
echocardiography is shown. If key haemodynamic abnormalities are identified, a definite heart failure with preserved ejection fraction diagnosis can
be made. (B, lower panel) It shows the invasive haemodynamic measurements at rest (left) or during exercise (right) that may complement stress

echocardiography and are recommended in cases with remaining diagnostic uncertainty.




step F2

Investigate for specific aetiology

l

Investigate for specific aetiology

step F2
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Aetiological Workup:
Ergometry

{

Inadequate blood

Blood pressure control <——Yes Pressureresponse? no .,
Initiate standard HFpEF management

o Chronotropic
Management of chronotropic incompetence <——VYes  jncompetence? No —>

Continue aetiological workup

. if iat
Ischaemia workup <——Yes Ischaemia? No g ' “PPropriate

Aetiological Workup:
CMR

}

Ischaemia workup <«——Yes Ischaemia? NO ——>

Specific Initiate standard HFpEF management
Cardiomyopathy workup: <——Yes Cardio;yophathy? NO =

Biopsy, Scintigraphy / PET / CT,
blood tests, genetic testing

Figure 5 Step 4 (F,): Final aetiological workup. (A) It shows the role of ergometry to detect underlying causes such as inadequate blood pressure
response, chronotropic incompetence, or myocardial ischaemia during exercise. (B) It shows the aetiological workup using cardiac magnetic reson-
ance (CMR). CT, computed tomography; PET, positron emission tomography.
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Table 2 Potential specific aetiologies underlying heart failure with preserved ejection fraction-like syndromes in

Step 4 (F)

Abnormalities of the myocardium

lechaermic

Teude Recreational substanee abuse
Heavy metals
Madicatan
Radiatien

Imrrune and inflarmatory Relsted 1a infection
Bdat related to nfection

Infitirative Related 1 malignancy
Bdat related ta malignaney

Metabalic Hesrraral
Mutritienal

Genetie Dhiverse farms

Endesryecardial

Abnormalities of loading conditions
Hyperension

Walvular and structural defects Acquired

Walvular and structural defects Congenital

Pericardisl and erdomyocardial pathalegies  Pericardial
Endomyaeardis|

High autput staves

Valume averload
Abnerrralities of the eardiae rhythm
Rivthm disorders

cardial caleification (Pager's diease ™)

 Primary and secondary forms of hygertensian

Myocardial pest-infaretionfscar ™

Myaeardial stunsing™

Esicardial coranary artery daease®

Microvaseulsr and endothelial dysfunetion®>>5=

Such a3 aleahel™® cocsing, ™ and anabalic stereids™

Such as iron,” lead ™ cadrriur”™ cobah” copper (M Wilsar)™

Such s ehloroguine, ™ ergatamine ™ eptouatie deugs (e anthracy-
elines), ™ mmunamodulating drugs (e.g. interfarans menelonal
antibodies such as trastuzamab, cetuximab) ™

Mean eardiae radiation doses = 3 Gyt

Such as cardiotragic viruses ™ HIv
parasites e Chagas' disease™)

Lymphaeytic m;-nmrdiu‘s.’s'm

arthritie™ eonnestive tissue disarders like seleroderma®

M. Raymaud,*® systermiz lupus erythematesus® dermatalgolymyasi-

15, and hypersensitvity and eesinaphibe ryacarditis

Diirect infiltrations and metastsess*

Inidesie, ™ sareeidesie > primarily and seea haarra-
prirnarily nddary

ehrematosis, ™ serage disses™ (o Fabry disease %% Danan
diseage, " Pogmpe disease, 1 PREAGE deficiency,™
Caicher's &ﬂeﬂrm.m.mmﬁ

Such as thyreid diseases, """ parathyreid diesses, ' acromegaly |17
GH deficiancy,”"" Cushing digease "™ Coan's diseacn " Addisen
disease, " plasechremoeytama,’ ™ patholagies related 1o preg-
naney and peripartum %117

Such aa deficiensos in thiarrine,) ™ L-garriting, ™ solerium, " (fure-
tianal) iran, FHE

hepar.ir.is.” hekminths,

autaimrune diseases (e rheurmataid

camplex mabutritian {eg AIDS, infections”

anaresia parvesa’ 1

Such 3 HCM 502 raprrierive cardismyopathios, #1008 fper-
wrephe form ef nan-cempacsen crdemrerni LU 0l faems of ruseu-

Lar dystrnphies (DuchenneBecker disease’ ).

HES,* EMF, 117 pndecardial fbroalastass, ™ careneid, ™7 anda-
132

CMENREARIR

Hesrt valve diseases™315

Septal dafern’ 12135038

Carstrictive pericarditis and pericardial affusson’7 13

HES. ¥ EMF 1% sndecardial fibreslastnsis, ™" eareineid """ endn-
cardial ealeifieation (Pager's disase’™)

Severe anaemie* sepsis " thyrotoxicosis "™ arterovencus fis-
1“1!‘1% and mam:‘.u?

Fianal failure and fluid averlead #1985

Arrialfventricular arrhythenias, pacing, conduction diserders?®¥1-152

EMF, endomyocardial fibrasis; GH, grosath harmones HCM, bypertrophic cardiompopativg: HES, hypersasinaphilic syndromie {farmerly known as Lofler's endocarditisc HIVE
AIDS, human immunodefickency virusacquired immaune deficiency; LY, left ventricular; PREAG, protein krase AMPactivated non-catalytic subunit gamma 2




Etiologies

Péricarde

Hyperdébit

Endomyocar-
dique

Génétique

Toxique
Radiothérapie
Chlroquine

Inflammatoire

Autoimmun

Infiltrative
Amylose

Fabry

Métabolique
Hormonal

nutritionnel
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Figure 1 Classification by left ventricular ejection fraction (LVEF) and by aetiologies of identified heart failure patients. Secondary heart failure with
preserved ejection fraction (HFpEF) patients are grouped into two distinct categories with aetiologies related to abnormalities of the myocardium vs.
abnormalities of the loading conditions. Patients for whom none of these causes were identified were classified as having idiopathic HFpEF.

977 with LWEF =40%

2180 patients with congestive heart failure

275 with LVEF 41-49% |-7

r

028 with LVEF 250%

.

510 (55.0%) idiopathic HFpEF

-

418 (45.0%) secondary HFpEF

T

125(13.5%) abnormalities of the myocardium

Ischaemic, n=43 [4.6%)

203 (31.6%) abnormalities of the loading conditions

|r= o Genetic, n=44 (4.7%)

Valvular, n=209 (22.5%)

Toxic, n=6 (0.6%)

F 3
h

Infiltrative, n=28 [3.0%)

High output state, n=14 [1.5%]

Immune &

inflammatory, n=3 (0.3%)

Volume overload, n=47 (5.1%)

F 3
k

Maetabaolic, n=1 (0. 1%)

Hypertensive crisis, n=10 [1.1%)

o

Pericardial pathologies, n=5 [0.6%)

Structural defiect, n=7 (0.7%)

ESC Heart Failure (2021)
DOl: 10.1002/ehf2.13717



https://www.mdcalc.com/calc/10105/h2fpef-score-for-heart-failure-with-

H2FPEF Score for Heart Failure with preserved-ejection-raction
Preserved Ejection Fraction v

Estimates probability of underlying heart failure in patients with preserved ejection fraction on
echo.

When to Use ~ Why Use ~

Age 68 years () Evidence & Creator Insights

ADVICE

z
24 kg/m Consider alternate causes of dyspnea if low probability, and consider emperic treatment for
HFpEF if high probability. For intermediate probability patients additional testing.
Early mitral inflow velocity/mitral annular early 9
diastolic velocity (E/e') ratio
Pulmonary artery systolic pressure
40 mm Hg

As estimated from echo
Atrial fibrillation

. : Yes
From clinical history and EKG

46.6 «

Probability of heart failure with preserved EF Borlaug. Circulation. 2018;138:861-870
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Take Home messages

« L'IC a fraction d'éjection préservée est frequente environ 50% de la population des
patients atteints d’IC

* Le diagnostic doit étre evogué devant des symptomes et la présence de
comorbidités

* Le dosage des peptiques natriurétiques est tres utile et son interprétation doit tenir
compte de la présence ou non d'un trouble du rythme auriculaire

« L'ETT diagnostique doit comprendre une analyse structurelle du cceur (volume OG,
masse VG) et une analyse fonctionnelle (fonction diastolique VG, pressions
pulmonaires)

« L'échographie d’effort doit étre envisagée dés que le diagnostic est incertain

* En derniere recours une approche hémodynamique peut étre envisager

* Enfin penser au diagnostic étiologique

’ o 170 = "
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Je vous remercie pour votre attention !
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