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sites d'inhibition du SRA

. ) . diminution de la
angiotensinogéne

X Cop— pression de perfusion
rénine rénale

angiotensine T ICIINE g diminution de la [NA]

tubule distal
l TECA augmentation stimulation

angiotensine II sympathique
l ea bradiinine
kininase II fragments inactifs

récepteur AT
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(New York Heart Association)
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d Cardiac output N

d Carotid sinus flow

T Sympathetic activity

1 Force of cont.
T Heart rate
Vasoconstriction

{ Renal blood flow

1 Renin release

1 Angiotensin
1 Aldosterone

Vasoconstriction
T Na & water
¥

T Preload T After load & Cardiac Hypertrophy (Remodeling)
dyspnea, edema, enlarged liver, cold extremities & fatigue
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Diagnosis of heart failure

Pleural effusicn ——
(excess fluid
arourrd lumgs)

Swelling
[ascites)

Heart Failure

Tiredness
Shomness of breath

Cowghing

-Pulmonary
edema {excess
Fluid dfm lungs)

Pumping action
of the heart
grows wweaker

in abdomen

Swwelling
in ankles
and legs
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Insuffisance cardiaque : principes du traitemen

Vasodilatateurs, B bloqueurs,

Diurétiques, IEC Digitaliques...

old M. Kar=

Scienc fiction?
Peut-étre pas...

/ GET A NEW HORSE A GETATRACTOR HEALTHE HORSE

‘transplantation | | Ceeur artificiel |
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Cardiac work

V-vasodilator
I-Inotropes
D-diuretic
F-fluid

LEFT VENTRICULAR —mM—»
FILLING PRESSURE

AFTERLOAD (resstance 1o low in
A | the acria and arnedes - peripharal

T P III.-_. s vascular resistanca)
il Lalvdl

PRELOAD (vanous
rturn from the upper

bl wolurme)

bty b B right akrium -
/ 4__- - F u Vi in

AFTERLOAD (work
required o opsn the
aorhs valve)

FRELOAD (wvencus
relurm Troem Ehe loeeer
body 1o the righl alrium
oD '-l"-:i:..."l'IE_I

BV TG OO0

Frovm Tha fichigon Heoart Growp
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ACE inhibitors Jsaill a3 clladia o
captopril (Capoten), Enalapril maleate (Vasotec)
(29 s 9= Cypua g (i 1) Ay a5
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Insuffisance cardiaque chronique terminale :

Insuffisance cardiaque : principes du traitement

Insuffisance cardiaque aigue :

« diurétiques IV

» drogues inotropes (stimulant le coeur)
« vasodilatateurs

+ assistance mécanique (cceur artificiel) — greffe cardiaque

o 4
N &

AbioCor: Representative Anatomic Positions

Insuffisance cardiaque chronique :

- dirétiques per os J&/ﬂ

* inhibiteurs de I’enzyme de conversion ) e
(combat les désordres hormonaux de I’IC) b

* béta bloqueurs 5@‘ / \

(combat les désordres hormonaux de I’IC)

+ digitalline

Rochargeable
i

‘ External
Batiery

Pack

- greffe cardiaque
* ceeur artificiel définitif /|9
/1® ABIOMED

i) dnaxid w
aliiia g Jdina Al 58 bLLS o
lall g adll (pa 20 61 4a\RS) o

Agi) gal) Aallaal) =
altall o
3a,8¥) Clawiga o
Lo a0 Uy eoliiod) &l pala o
(Digoxine) 4xlill dliasal) Clygia o
alaill il jlad) Gilabisaa
LA ¢labaa

o

o

3/1/2014

17



3/1/2014

Cradall I8l ) guall dadlad) pufail)

Gl Jas aldi -1
Aadll (pa aad) -
QI8 paldi) -
(Al &) il A@) ja -
podgall Baal -2
<l dall Jlarind -3
digitalis s ACE inhibitor Jwiul -4
(o lll) ) gad a je die B-blockers Jwxiul -5
sl A
e Y il ga Jlaxind -6

=

G 350 Q) QB ) guch SN Glany (b Lo 5 (e YL Aallaal)
OS1g caadl ) Cbadl) ) gl Ciland (B Aals Bald 3 A 5 (e al)
o glaall g Cpaall AEIAY) Qldl) JJAAE‘;AJMLA U

P8 5 gal ¥ ey S e g Dl ey ¢ agpdguall AA dpas m

Al 581 G lalll
A gl o Adapa (b i)l guaaly -
(ot Adbaall g (3 fianall gyl i Ay 3 el ) -
O DU s asa Gadldiu g cidludaal) 4,35
o pall Ll o) Aad) pas -
b Gl s (e 32 Aa )3 (pida e i Ay Sal) G el (Gl pandy -
e

18



Schémas thérapeutiques

Stade | :

= Mise en place du traitement quand la fraction d’éjection

systolique est < a 40%
= |EC si possible
= ARAII:?
Stade Il :
o |EC + Diurétique
o |EC + B-bloquants
Stade lll :

= |EC + Diurétique avec augmentation des doses

=+ association possible avec B-bloquant et / ou digitalique

Stade IV :

= |EC + diurétiques + B-bloquant +/- digitalique

= Amines sympathomimétiques, inh° des phosphodiestérases

= Transplantation !!!

Craall Gl | guall Aatlaal) 4y oS 5o ga

Asymptomatic Mild to moderate Moderate
LV dysfunction CHF to severe
CHF
ACE inhibitor Digoxin Digoxin
Beta blocker Diuretics Diuretics
ACE inhibitor ACE inhibitor

Beta blocker

Beta blocker
Spironolactone

3/1/2014
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Diuretics, ACE Inhibitors

Reduce the number of sacks on the wagon

A ) G &) pala
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O Al (sl g il gl Lalll) B 3 8 (any Baild Ayaa Basse Cilud o C gl
Qi ) suc

el (Jsatll g 35 cilladia) QAN guad (B Alaxinal) (5 AY) Ay 9] pa g8 jLiia aagy
* lliagal) 490

= Wllaniad) ey
Qi) ) gualy Jadiial) gl gt Jads -
) e gl (Rl el -

Al Abanl) 3 n pniS 1 gl Gali) Mg i) )58 g -
Rl oY) Cppmant g il gl g Al ey ald) -
4 N 24 0 QA guad A iy e gl Baild cud
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R-Blockers

Limit the donkey’s speed, thus saving energy

SPEED
LIMIT

35
MINIMUM

15

|

o ;\.”M\ LJJS’\

AL (A Al daliy QB (5 g8l £) gl sty w
418l Alaall 4 ualdnl) 3 a8l

A gl Gl oY) Cwadl QI8 4 gial) Ay gaY) Jaricd w
35l had e dall g il | guall

a5l 3aL 5 Ao BN 4 ghal) 4 9aY) aran Jaxi w
8l Galdil) 8 ulul) ¢ Al A8 el
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dualitl) 5 a8l 4, ghal) 4 gaY)
||]] = Cardiac Glycosides

= b-adrenoceptor agonists and dopamine receptor agonists
Epinephrine
Dopamine (Intropin)
Dobutamine (dobutrex)
Norepinephrine (levophed)
Isoproterenol (isuprel)

= Phosphodiesterase inhibitors
amrinone (Inocor)
milirinone (Primacor)

o CALCIUM SENSITIZERS

= Glucagon

Cardiac " digoxin
digitoxin

GIYCOSideS » deslanoside

ouabain

=

Aglycone
(genin) 2C0=0

Tri-digitoxose

3/1/2014
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I A8l iy 5 Sl Jas A
Na+/K+ ATPase - dd.iaa Jayii
sl A ) Adiml) 4,30 (0 Ca2+ a3t Na+/Cal2+ Jiual = Ca2+ Jsist
(B8 Jal) ¢y 9a8

Out Na*

Na*
XXX ()(HX}(}(XY)(l FX)(HXX)()
ATP : ™ ADP +Pi

)(:
Ca*t \4 .
Catt K

Digitalis

I 8l 080 aidn o gaeadSl) o Al cilay § gSulad)

bardiac egcoside#
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Digitalis and Inotropic
Agents Compounds
Like the carrot placed in front of the donkey

AR R W 11| EA KV PN S

Alll) Aldanl) (8 dpualil) 3080 (e ]

diland) 430 gagl) AGA) (o o gaaalsl) 5 a3 T <— 4840 Jada Na+ T
Caz* J) (e 4ldl) g giaa® «—

On agpagall 3)) 5 @ A pdee— Na+/K+ ATPased dduaa byl
podsl) 1 — agaudsll Jul = g A« Cat+ [Na - Jabsal) — 414
RO

Jaad ) s 138 g 1S Na+/K+ ATPase) J1 ki ¢ 5<) Lasis
Jah cytosol I 2 aS) i 53 agandSl) G5 B A gagl) ASuld) B )08
p oSl aS) 5 At QBN ala3 3 Gl ) Juaad dpand) e ) lakall
FRR
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AalBl) iy 5 9Sutall Auily gl dsa ol ga 3l Lailuadl)

1. Effect on A-V node
- low dose: l A-V conduction (Vagal effect)

slows ventricular rate

- high dose: inhibition of Na-K-ATPase
l A-V conduction => A-V block

2. Toxic effect: delayed after depolarization

=

ECG changes with digoxin

LH[ mEE e eE

W :
ot
i

e
e e __l__'_l.ﬁ_ﬁf'|‘"T T

Atrial fibrillation
Narrow QRS complex
Down-sloping of ST segment
Inverted T wave
(‘reversed tick’ |~ |)

56
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ECG I e il

T wave

It is characterized by
an descend ST
segment on the ECG

PR |
Q-T |
PP 1
ECG of Digitalis |
lm T BY
R-T| = Qs

T dasall OGS = g Digitalis _A_/L/
{therapeutic)

Digitalis 4 \P v sz
P clagall o i a0 & foxig "‘—I U

(Apaall 3581 51
D Digitalis
{w‘ j:‘sbﬁ‘) emﬂ\ pls = (toxic)
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digoxine-! 4z sl sSla i) i jal) 45 i

digitoxinedls
digitoxine digoxine

%100 % 75 lady adl) / 43 guadl 45l

%95 % 25 g ) Bl S %

++ @Sl OAILY)

a7 il 40 sl yarll ciaal

25-13 22-0,9 Aadlad) pacddl 380 3l
Al fsa
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digitoxin-'s digoxin ) pailad ¢ 45 i
Digoxin
Digitoxin

Protein

|

binding ; .
[0 ] 50 100
Percent
Onset of
- h
18] 20 40 60
Minutes

Halr-lite h

Q
-
N
W
-
4

Metabolites of
digitoxin appear/ ;
in the bile

R
Digoxin eliminate
largely unchanged
in the urine

Digoxin
Digitoxin
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ing with digoxin and other digitalis glycosides

Amiodarone
Erythromycin
Quinidine
Tetracycline

Increased digitalis
concentration may occur
during doncurrent therapy

Verapamil

Enhanced potential
for cardiotoxicity

Corticosteroids
Thiazide diuretics
Loop diuretics

Decreased levels of blood
potassium

A8l iy 5 gStally aanill BLigall Jal g2l =
= Hypokalemia
Hypercalcemia
Renal impairment
Rapid IV administration
hypernatremia, hypermagnesemia, and alkalosis

o

o

o

o
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Agl) )y 5 gL aacddl) Aallas

1. Drug Withdrawal
2. Potassium
3. Atropine
4. Lidocaine
5. Phenytoin

6. Glycoside antibodies (digibind)

da i) B el cilg i

(Isuprel*) isoprénaline B2y B1 wiglia =
(Dobutrex*) dobutamine B1 <lglia =

;A ol gSba LAl i) )

puagdl g (e paial ¥ (A g 2l b Lla 3 gall 038 Jaxinsi

Jartiaat o83 ) Tan spd ) BY) s sl e il
Q8 (2 L
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| Agoniste [ adrénergique

IH Récepteurs b adrénergiques
Protéine G
Adénylcyclase

Augmentation de I"’AMPc

Activation de protéines kinases A

Phosphorylation de protéines

Canaux calciques de‘icndnms du potentiel

Augmentation de |'entrée de Ca®*

v

Phosphorylation de la myosine

«

Interaction actine-myosine P

Phospholambane

Augmentation de I'activité des Ca™ ATPases du
réticulum sarcoplasmique

Augmentation de la vitesse de recaptage du Ca*
par le réticulum sarcoplasmique

Augmentation de la vitesse de relaxation

[ Effet inotrope positif

Diminution de la durée de contraction

Effet lusitrope

Agoniste
¥
Récefteur B
.Adg'rug:y;!ﬂ.te

v
Protéines kinases

MLKCP A | €«—— MLKC
peu activable activable

ouverture canaux K
inhibitior synthése de PIP;

4+———— Calmoduline +

MLKC
active

Myosine s——————— Myosine P

- “

Actine Actine

RELAXATION } CONTRACTION
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Classification of inotropic agents

. . Vacsular .
Agent Mechanism Inotropic effect Major use
Isoproterenol B-1 p-2 +4 Dilatation HR, BP
; Mild Low CO
Dobutamine R-1 ++ dilatation BP> 90
Low dose-
dopaminergic Hypoperfusion
Dopamine Medium dose- ++ Constriction SBP< 90
R-1 Intense
High dose-a constriction
Norepinephrine a-R-1 +4 Col:;::;sﬁon SBP<90.
Milrinone Phosphadiscstorase ++ Dilatation Failure

inhibition

i
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Insuffisance cardiaque : principes du traitement

WHIP THE HORSE UNLOAD THE WAGON SLOW THE HORSE

GET A NEW HORSE GET ATRACTOR HEALTHE HORSE
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