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Epidéemiologie

A Prévalence IC b Mp K dnn a
I IC /dysfonction VG asymptomat. 4%
i 1C 2 %

A Age moyen 75 ans

A 1C fonction systolique préservée +++
I Sujet agé

I Femmes, diabétiques, HTA
A 5 % des hospitalisations, 10 % des lits, 2 % des déper
A Causes

I Vielllissement de la population

I Prise en charge des syndromes coronaires
i Prévention CV qui retarde les événements
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Overall survival (%)
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Etiologies

_ FEVG > 50 % (n=368)FEVG > 50 % (n=29

Age 76 /1
Femmes 93 % 38 %
Cardiopathie 53 % 10 %
hypertensive

Cardiopathie 28 % 49 %
iIschemique

Cardiopathie 13 % 8 %
valvulaire

Cardiomyopathie 0 % 28 %
dilatée

Tribouilloy, EHJ 2008



Death (%)

Death:all ages
80 4 [0 Communicable diseases 75
[0 Cardiovascular disease
B Other non-communicable
m -
40
20 -
u@ 1
E Europe M East South E Asia LA Sub-Saharan
Region 8 8 Asia 8 & Africa
C Asia A Africa Phases 1-3 Pacific Caribbean Phases 1-3
Phase 3 Phase 3 Phases 2-3 Phases 1-3
*Predominantly stroke

WHO, Globhal burden of disease and risk factors, 2006
Gersh, Eur Heart J 2010



The Heart of Soweto Study

A 1593 nouveaux cas (année 2006)
A 85 % noirs africains
A 59 % de femmes

Sliwa, Lancet 2008



1593 new cases of cardiovascular disease

Primary diagnosis

897 hypertension (56%) —m 310 cases
310 lone hypertension (35%) (19% [95% Ol 17-21])
844 heart failure (53%) —» 704 cases
296 dilated cardiomyopathy (35%) (44% [95% C1 42-47])
281 hypertensive heart failure (33%)
225 right heart failure (27%)
77 ischaemic cardioyopathy (9%)
67 vahlvular heart failure (8%)
360 valvular heart disease/dysfunction (23%) # 268 cases
208 rheumaticvalvular disease (58%) (17 % [95% CI 15-19])
103 functional valvular disease (29%)
78 degenerative failure (22%)
165 coronary artery disease (10%) — 165 cases
28 coronary artery disease without (10% [95% Cl 8-12])
risk factor (17%)
146 other diagnoses (9%) —» 146 cases
67 pericardial effusion (46%) (9% [95% C1 8-11])
25 cardiac arrythmia (17%)
22 congenital heart disease [15%)
16 stroke (11%)

UHTA 19 %

ulC 44 %

U Valves 17 %

U Coronaires 10 %

U Autres 9 %

Sliwa, Lancet 2008



® MEN (N = 365)
Valvular Heart Failure 0O WOMEN (N =479)

Right Heart Failure

Ischaemic CMO

Hypertensive Heart Failure

Idiopathic dilated & other
CMO

0% W% 200% 30% 40% S0% 60% 70% 80% 9% 100%

Stewart, Circulation 2008



D OTHER RACES (N = 105)
Valvular Heart Failure B BLACK AFRICANS (N=739)

Right Heart Failure

Ischaemic CMO

Hypertensive Heart Failure

Idiopathic dilated & other
CMO

0% W% 20% N% 0% 0% 0% 7% 80% %N% 10%

Stewart, Circulation 2008



/[ ' N OUSNRA&A&UAI dzS a

N = 340 patients,
age 51 ans,

50 % femmes,

80 % NYHA Ill et IV
75 % FE <50 %

Variable

Hypertension

Idiopathic dilated CMP
Rheumatic heart disease
Degenerative valvular disease
Peripartal heart disease
Constrictive pericarditis
Cor pulmonale
Endomyocardial fibrosis
Thyrotoxicosis

Alcoholic cardiomyopathy
Retroviral disease
Infective endocarditis
Ventricular septal defect

Cvtotoxic drug

Number
213
47
25
14

1

el LR U IS R S S e -

Percentage
62.6
13.8

7.4
4.1
3.2
2.3
1.8
1.2
1.2
0.88
0.59
0.29
0.29
0.29

Ojji, Cardiovasc J Afr 2009




Physiopathologie

Hyucardial insult

Myucardlal dysfunnhnn
Incra-auad load
Reduced sy:temln perfusion
Haumhamunal cytokine,
mechanil:al-atretch signallng

Altered gene . Growth and : Toxicity, ischemia
expression ramndalmg or energy depletion
APOP< }mis

Cell death

Braunwald, Circulation 2000



1- Activation neurohormonale / cytokines

A Systéme sympathique
A Systéme rénine angiotensine aldostérone

Al NBAYAYS Ol a2LINSaaArAysS

At SLIGARSAE yvI GNXdzZNBG Al d

A Cytokines proinflammatoires: TNE L[ ™



5'1 [ L¢9 RQ! Herrhamndle: ex sySémNBYMPATHIQUE

 pression artérielle (barorécepteurs)

\

Stimulation sympathique ( T catécholamines)

T inotropisme T fréquence cardiaque vasoconstriction

effets benefiques 1 débit cardiaque, T PA

(court terme) J
effets déléteres 7 travail cardiaque T SRA Cardiotoxicité
(long terme) T dépense énergétique hypertrophie
Ischémie

troubles du rythme



Augmentation de la pression transmurale =
étirement des myocytes

atria /\ Ventric|e

Pro-ANP pro- BNP
(126 AA) (108 AA)
Granules Constitutive
synthesis
ANP (99-126) N-ANP (1-98) BNP NT-proBNP
(28 AA) (98 AA) (32 AA) (76 AA)
\ -
l - T Glomerular Filtration

- T Na excretion
- Vasodilatation

l > |-V sympathetic tone
GMPc -1 renin angiotensin
-1 endothelin

Guanylate cyclase




2- Anomalie du métabolisme calcique

A C&*: rble central dans la contraction et relaxatior
A Nombreuses anomalies des protéines impliquée:

dans le couplage excitation contraction

ic SELINBaairzy RS {9w/!HI
A Conséquence: v 31 diastolique

I hypertrophie (MAP kinase, calcineurine)

i C NBflEFGAZ2Y

I arythmie ventriculaire



3- Hétérogeneéité génétique des cardiomyopathies dilatée

Extracellular matrix

A Cytoskeleton

c-cystroglycan
B-dystroglycan | dystro p hin
T desmin
Sarcospan gy po heterodimer ] T metavinculin

Dystrobrevin

I pB-sarcoglycan/ o&-sarcoglycan

/ e . A Nuclear membrane
) Metavinculin
fopen”| o i Lamin /emerin
Z-line
(detal b» A Sarcomere
TiIirr?norwosin Actinn @I Troponin C/T dimer T actin
\I 101 . ] [ . . .
T Pl i [3-myosin heavy chain
TS 7 sk i troponin T
Thick (myosin) filament R‘“m f,x" . ]
— | oc-tropomyosm
Titi v el
I 'l I l i i i' 1 Sarcomere | t|t|n
Thin (actin) filament Desmin II. Z dISC prOteInS (Cypher/ZASP’
MLP)
A Ca metabolism
i phospholamban
RXRoy/RAR LaminA/C

heterodimer CREB



Génetigue moléculaire

Remodeling pathways

Dilated Hypertrophic

Heart failure

Morita, Seidman, JCI 2005



4-Fonction systolique altérée versus préserv
un seul syndrome ou deux entités ?

Homme de 60 ans , infarctus antérieur Femme 78 ans, HTA ancienne
Dyspn®e doeffort iInv®dDlyispaa®ee doef fort




|IC DIASTOLIQUE IC SYSTOLIQUE

Pression Pression

A

)Y

volume
volume
30 70 ml 100 160 ml
petite cavite, parois épaisses, cavité dilatée, parois amincies
contraction normale, contraction diminuee,

compliance diminuée compliance normale



HTA et insuffisance cardiague

Obésité
Diabete / ==l [Dysfonctio

Diastolique

HYPERTENSION

TabagismN

Dyslipidemie Dysfonction
Diabéte =P | SYystolique
Structure : :
et Fonction Remodelage Dysfonctlon_ VG IC symptomatique
VG NORMAL VG asymptomatique
—
Temps: annees Temps: mois

Adapté de Vasan RS et al. Arch Intern Med 1996;156:1789-96



5- Désynchronisation
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6- Physiopathologie de la cardiomyopathie du péripartun

Pituitary gland
A
/Endothelial cell\
* Apoptosis
* Dissociation
Y 7 ) of capillary B
structures
* Vaso-
constriction
—] * Inflammation
mmPsT| | activeCD 3. F
= J
d PPCM
Mitochondrium | I —
-  inactive * Reduced metabolism J
aboidn. MnsoD cD [ Affected function ]
Cardiomyocyte

Yamac, e FKleinér,) Heaxtr2010



European Heart Journal ESC GUIDELINES
EUROPEAN doi:10.109 3/eurheartj/ehn309

SOCIETY O
CARDIOLOGY ®

ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2008

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2008 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association of the
ESC (HFA) and endorsed by the European Society of Intensive Care
Medicine (ESICM)

Authors/Task Force Members: Kenneth Dickstein (Chairperson) (Norway)*,
Alain Cohen-Solal (France), Gerasimos Filippatos (Greece), John }J.V. McMurray
(UK), Piotr Ponikowski (Poland), Philip Alexander Poole-Wilson (UK),

Anna Stromberg (Sweden), Dirk ). van Veldhuisen (The Netherlands), Dan Atar
(Norway), Arno W. Hoes (The Netherlands), Andre Keren (Israel),

Alexandre Mebazaa (France), Markku Nieminen (Finland), Silvia Giuliana Priori
(Italy), Karl Swedberg (Sweden)



Définition physiopathologique

ALY OF LI OAU0S Rdz OdzdzNJ t
au fonctionnement des differents organes dans
des conditions normales de remplissage



Définition / diagnostic

LOI nsuffisance cardiaqgue
caractériseé par .

ARS& a4eéYLsYSa GeLldzsSs
OREA&L)YSS RQSTTF2NIZ FlFGAIdzSz 2

+

ARS & é)\EIy'éé Of AY A dzSa ¢
cardiaquetachycardie, crépitants, turgescence jugulaire,
2SRs8YSa RSatalL Xo

A des anomalies structurales ou fonctionnelles du

O dzdzNJ | ckardibdEndid2e@ anomalie écho,
' dZAYSY il GA2Y Rdz . bt X0



B-Type Natriuretic Peptide

1400 ~

1200+
1000 - T
T 800-
IS
o 600-
400 -
200 - i il
R - ,
No Dyspnea Dyspnea
Congestive Due to Due to
Heart Noncardiac Congestive
Failure Causes in Heart
(N=770) Patients with Failure
a History (N=744)
of Left

Maisel, NEJM 2002

Ventricular
Dysfunction
(N=72)



Sensitivity

1.04
BNP, 50 pg/ml
BNP, 80 pg/ml
0.8+ BNP, 100 pg/ml —
BNP, 125 pg/mi
BNP, 150 pg/mi
0.6+
0.4
Area under the receiver-operating-characteristic curve,
0.91 (95% confidence interval, 0.90-0.93)
0.2
0.0", L] 1 1 P | B
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
PosImIve NEGATIVE
PReDICTIVE  PREDICTIVE
BNP SENSITIVITY  SPECIFICITY VALUE VALUE ACCURACY
pg/ml (95 percent confidence interval)
50 97(96-98) 62(59-66) 71(68-74) 96 (94-97) 79
80 93(91-95)  74(70-77) 77 (75-80) 92 (89-94) 83
{ 100 90 (88-92) 76(73-79) 79(76-81) 89 (87-91) 83 |
125 87 (85-90) 79(76-82) 80(78-83) 87 (84-89) 83
150 85(82-88) 83(80-85) 83(80-85)  85(83-88) 84

Cutoff 100 pg /ml

- sensitivity
- specificity

-PPV
NPV

Accuracy83 %

90 %
76 %
79 %
89 %

Maisel NEJM 200, =

DIOLOGIE

E CART
Salpéuriére
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25000

P<0.001
20000 -
5 [
E 2
2 15000+ 8
Q
= 2 Sens 90 %
g 10000 £ Spec 84 %
o @
= c
3
0.2 /" |—o— Age <50 years, AUC=0.99, P<0.00001 \
50004 : 3 —0— Age 50-75 years, AUC=0.93, P<0.00001,
0.1 i —O— Age >75 years, AUC=0.86, P<0.00001 ’
. ——— No discrimination
e i 00 T T T T v
0- : . 0 0.2 0.4 0.6 0.8 1
Not acute CHF Acute CHF 1-Specificity (false positives)
(n=536) (n=720)
Diagnostic category | Median NT-proBNP IQR
Not acute CHF 108 pg/mL 37-381 pg/mL < 300 pg/m | VPN =98 %
Acute CHF 4639 pg/mL 1882-10818 pg/mL

Z=zz
G
i
INSTITUT DE CARDIOLOGII
Pinid Saipéiritre

Januzzi, Eur Heart J 2006



Diagnostic

Ex clinique, ECG, radio thorax

BNP ou NiproBNP

BNP < 10@g/ml
NT-proBNP< 300pg/ml

Diagnostic
Improbable

BNP > 400 pg /ml
NT-proBNP > 450 pg/ml*
NT-proBNP >900 pg/ml**
NT-proBNP >1800 pg/ml ***

BNP 108400pg/ml
NTproBNP300- [450-1800 ]

Diagnostic incertain

Diagnostic certain

Paris



Outpatients with CHF (NYHA3Rwith LVEK 45 %

BNP
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Survival time (days)

Isnard, Am Heart J , 2003



Nouvelles Définitions

A IC de novolére présentation quelque soit le
mode aigu ou progressif

A IC transitoire(cause curable: ex myocardite,
AAaOKSYAS XU

AICchronigua G 6t S 2dz aQl 33
(decompensee)



Autres définitions

A IC aigué (décompensation ) ou chronique (stable)

A Systolique versus diastolique
i FE > 50 % = IC a fonction systolique ou a FE préserveés

A IC droite isolée ou gauche

A A débit diminué ou a débit élevé (anémie,
thyrotoxicose, septicémie, shunt, béb&ri, Paget,
cirrhose)

......



ACCIAHA stages of heart failure NYHA functional classification

Stage of heart failure based on structure and Severity based on symptoms and physical activity
damage to heart muscle

Stage A Athigh risk for developing heart fallure. No identified ~ Class| ~ No [imitation of physical activity. Ordinary physical activity

structural or functional abnormality; no signs or does not cause undue fatigue, palpitation, or dyspnoea
symptoms.

Stage B Developed structural heart disease that is strongly Class Il Slight imitation of physical activity. Comfortable at rest, but
associated with the development of heart failure, but ordinary physical activity results in fatigue, palpitation, or
without signs or symptoms. dyspnoea.

Stage C  Symptomatic heart failure associated with underlying Class Il Marked limitation of physical activity. Comfortable at rest, but
structural heart disease. less than ordinary activity results in fatigue, palpitation, or

dyspnoea.

Stage D Advancedstructural heart disease and marked symptoms of Class [V Unable to carry on any physical activity without discomfort.
heart failure at rest despite maximal medical therapy. Symptoms at rest. If any physical activity is undertaken,
discomfort is increased.



Classification ACC / AHA

AStade ATl OG0 SdzZNE RS N alj dzS
cardiaque, pas de symptomes ou de signes (ex:
diabete)

A Stade Batteinte cardiaque avérée, pas de
symptomes ou de signes (ex: HVG , séquelle
RQAY FI NDOG dza 0

A Stade Catteinte cardiaque + symptomes ou signe

A Stade Datteinte cardiague sévére + symptomes
repos malgre traitement maximal



Classification des insuffisances cardiagues aigu

1. 5S02YLISYyalradAz2y RQdzy S
2.SR8YS Lzt Y2V I ANB | A 3d:

3. IC hypertensive
V HTA et FE VG souvent conservée
V surcharge volumique0, surcharge pulmonaire isolée

4. Choc cardiogénigue
5. IC droite isolée
6. Syndrome coronarien aigu et IC






