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Prevention de P'insuffisance

cardiague

Traiter les facteurs de risque(hypertension, diabete, obésite,

tabac).

Statines chez les patients a haut risque de maladie

coronaire

IEC chez les patients avec dysfonction VG

asymptomatigue/maladie coronaire stable .

- Beta-bloquants chez les patients avec dysfonction VG

asymptomatique et IDM



Objectifs du traitement de I'lC a FE

altérée

» Réduire la mortalité

> Améliorer
= Etat clinique
= Capacite fonctionnelle
= Qualité de vie

»Prévenir les (ré) hospitalisations



Mortalite par IC essais cliniques

HF death rate per patient-year of follow-up (%)

. Placebo group
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Mortalite par IC en Europe

A Heart Fallure as underlying cause B Heart Failure as multiple cause of death
of death
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Registre ESC IC decompensée

Re-hospitalizations during the follow-up*

Causes of hospitalization

L.INon CV causes M CV causes non HFEd HF
*median follow-up 349 days [252-365]
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Initial management of symptomatic HF

with reduced ejection fraction

Patient with symptomatic®* HFrEF® Bl cass |
¢ Class lla

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic
and LVEF =35%

Yes |

Add MR antagonist®*
(up-titrate to maximum tolerated evidence-based dose)

Still symptomatic
and LVEF =35%

Yes l

v

! ! I}

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)"# QRS duration =130 msec HR =70 bpm

Diuretics to relieve symptoms and signs of congestion




Therapeutic algorithm for a patient with persistent

symptomatic HF with reduced ejection fraction

Able to tolerate Sinus rhythm,"
ACEI| (or ARB)"# HR =70 bpm

| !

ARNI to replace

These above treatments may be combined if indicated

v

Resistant symptoms

Yes l l No
v

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

Diuretics to relieve symptoms and signs of congestion




Mécanisme d’action de I’lvabradine

Closed Open Closed
2 o -

Pure heart
rate reduction

Ivabradine

I inhibition reduces the diastolic depolarization slope, and thereby lowers heart rate

Thollon C. Brit J Pharmacol. 1994;112:37-42.



FC: un marqueur de risque

CHARM SHIFT

CV death/hospitalization
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Castagno et al. J Am Coll Cardiol 2012;59:1785-95 Bohm M, et al. Lancet. 2010;376:886-894.



a la sortie et rique de mortalité a un an (OFICA)

N=1658 (170 hospitals); HR at discharge 71 bpm; 1 year mortality: 33%

. 2 < 64bpm
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Logeart D, et al. Eur Heart J 2012;33 - Abstract Supplement 485




Donneées de registres

IMPACT RECO Il HF OUTCOME* ESC PILOT HF**
1407 patients 3480 patients 2450 patients

Patients (%)

31 33.7

29.7

hood HR 270 bpm | HR >75 bpm b HR >80 bpm

*Courtesy of Prof Tavazzi
**Courtesy of Prof Maggioni




SHIFT

* |IC a fraction d’éjection altérée modérée a
moyenne Fe<35%

* Traitement optimal incluant beta bloquants (90%)
* Rythme sinusal

* FC>70 bpm



-lf. Traitement de fond

Patients (%)
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SHIFT

Déces CV / hospitalisation pour IC

40 -
Placebo
304 P<0.0001 -189%
20 - lvabradine
10 +
0 1 1
0 6 12 18 24 30
Months

Swedberg K, et al. Lancet 2010;376: 875-885.



SHIET

cliniques

Effet de l’ivabradine sur les critéres

Primary composite endpoint
All cause mortality
Cardiovascular death

Death from HF

All-cause hospital admission
Hospitalization for HF

Any CV hospitalization

CV death/hospitalization for HF
or non-fatal Ml

Hazard ratio

p value
0.82 O . <0.0001
0.90 o 0.092
0.91 O 0.128
0.74 g 0.014
0.89 ] 0.003
0.74 o <0.0001
0.85 0.0002
0.82 - <0.0001

| | | | | i |

0.5 0.6 0.7 0.8 0.9 1.0 1.1

Swedberg K, et al. Lancet 2010;376: 875-885.



Effect of ivabradine in prespecified

subgroups

*Age Test for interaction

<65 years
=65 years

+*Sex
Male
Female

+*Beta-blockers
No
Yes

Aetiology of heart failure
Non-ischaemic
Ischaemic

*NYHA class
NYHA class Il
NYHA class Ill or IV

+*Diabetes
No
Yes

*Hypertension
No
Yes

+*Baseline heart rate
<77 bpm
=77 bpm

p=0.029

r 1 1 1T T T 1T T T11
0.5 1.0 15
Hazard ratio

Favours ivabradine Favours placebo

Swedberg K, et al. Lancet. 2010;0nline August 29.



Effets secondaires ivabradine

-Bradycardie
-Troubles visuels transitoires
-Pas d‘effet sur la pression artérielle.

-Pas d‘effet chez les patients en FA

permanente



LCZ 696: Angiotensin Receptor Neprilysin Inhibitor

Heart Failure

Natriuretic Peptide System
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PARADIGM HF

Déces CV/Hosp pour IC

Enalapril 1117
(n=4212)

W
N

914

)
S

LCZ696
(n=4187)

[EEN
(o)}

HR = 0.80 (0.73-0.87)
P =0.0000002
Number needed to treat = 21

Kaplan-Meier Estimate of
Cumulative Rates (%)

0 180 360 540 720 900 1080 1260

Days After Randomization

LCZ696 4187 3922 3663 3018 2257 1544 896 249
Enalapril 4212 3883 3579 2922 2123 1488 853 236

JJV McMurray et al, NEJM 2014, online



Effets secondaires LCZ 696

> Angio-oedeme: pas d’utilisation
concomittante avec les IEC+++

> Hypotension artérielle

> Cl si PAs<100 mm Hg
> Kaliéemie >5.4 mMoles /|



lvabradine en pratigue clinique




Quelle sécurité d’emploi de I’ivabradine associée
aux beta bloquants?



-li'. Analyse holter & 8 mois

lvabradine Placebo

(n=254) (n=247)
2 1 episode HR <30 bpm 0 0
2 1 episode HR <40 bpm 54 21
RR > 2.5 seconds 3 4
RR> 3 seconds 0 1
Atrial fibrillation/Flutter 6 5
AV block Il or high-degree block 4 9
AV block Il 0 0
Non-sustained VT 71 81
Sustained VT 0 0

Camm J, etal. Eur J of Heart Fail2011 (abstract).



Systolic Heart failure treatment with
the I:inhibitor ivabradine Trial

Quel est I’effet sur les
rehospitalisations pour IC?



-’f ffet de | ivabradine sur le nombre

total d’hospitalisations

Cumulative incidence of HF hospitalizations (first and repeated)

IRR (95% Cl), 0.75 (0.65;0.87)

40- =0.0002
Placebo

- 25%

30-

20. Ivabradine

10-

0 6 12 18 24 30
Time (months)

Borer J, et al. Eur Heart J 2012 . Online 27 August 2012



-’F. Hospitalisations récurrentes pour

IC

lvabradine  Placebo Hazard
(n=3241) (n=3264) ratio p-value
First
hospitalization 214 (16%) 672 (21%)  0.75 B p<0.001
Second
hospitalization 189 (6%) 283 (9%)  0.66 o p<0.001
Third
hospitalization 90 (3%) 128 (4%) 0.71 - p=0.012
.0.4 0..6 (;.8 1.0 1'.2
Favours ivabradine Favours placebo

Borer J, et al. Eur Heart J 2012 . Online 27 August 2012.




Effectde I’ ivabradine sur les

rehospitalisations précoces

» IRR=0.79
[
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vabradine/Placebo Time (months) after hospital admission for heart failure
Patients at risk 514/672 454/590 424/551 398/524
Number of events 0/0 54/102 115/201 166/278

Komajda Eur J Heart failure 2017



Effet de l’ivabradine sur les rehospitalisations CV

et pour IC a trois mois

Cumulative number of events Incidence rate ratio (95% CI)

lvabradine Placebo
(N=514) (N=672)

(adjusted for prognostic factors)

Cardiovascular hospitalisations

1 month 38 76 0.66 (0.44-1.01)
2 months 90 155 0.77 (0.57-1.02)
3 months 131 221 0.79 (0.62-1.01)

Heart failure hospitalisations

1 month 21 42 0.67 (0.40-1.13)
2 months 56 97 0.77 (0.55-1.09)
3 months 86 148 0.78 (0.59-1.02)




Systolic Heart failure treatment with
the I: inhibitor ivabradine Trial

Livabradine améliore-t-elle la qualité

de vie ?



Kansas City Cardiomyopathy Questionnaire

(KCCQ)

Self reported instrument ranging from 0 to 100
(higher score better HQolL)

= CSS (clinical summary score)
= Physical Limitation

= Total Symptom

Symptom frequency
Symptom burden

= OSS (overall summary score)
Quality of Life
Social limitation



KCCQ-0SS
-"f‘ Change from basgine to 12 months

AA = 2.4, p<0.001

KCCQ 0SS
757 A 6.7 A 4.3
70 7
65
60
55
Baseline M12 Baseline M12
lvabradine (n=842) Placebo (n=839)



Systolic Heart failure treatment with
the I: inhibitor ivabradine Trial

Quelle est la fréequence cardiaque
optimale dans I’l|C a FE altérée ?



-’i. Primary composite endpoint according to heart

rate achieved at D28 in the ivabradine group

Patients with primary composite endpoint (%)

50

40 -
275 bpm
70-<75 bpm

30 60-<65 bpm
65-<70 bpm

20 - <60 bpm

10 -

0 - T T T T T Months

0 Day28 6 12 18 24 30




La co-administration précoce avec les
beta bloguants est elle bénéfique?



Effect of early treatment of Procoralan with BBs vs BB
alone in patients hospitalized for WHF: ETHIC stud

Greater improvement in LVEF

n=71 patients hospitalized for WHF P_
50 '

u lvabradine + BB BB alone
45
40
35

30

LVEF, %

25

20

15

10
Admission Dicharge 4 months FU

Hidalgo FJ et al. Int J Cardiol. 2016;217:7-11



Effect of early treatment of Procoralan with BBs vs BB
alone in patients hospitalized for WHF: ETHIC stud

Better reduction in BNP

n=71 patients hospitalized for WHF
1700

® lvabradine + BB [ BB alone

1500 1469

1300

1100 1061

P=0.02

671 |
554
463

259

900

700

BNP, pg/ml

500

300

100
Admission Dicharge 4 months FU

Hidalgo FJ et al. Int J Cardiol. 2016;217:7-11



Selection Carvedilol uptitration: double dosage every 2 wk according to tolerability
Baseline evaluation* Ivabradine uptitration: 7.5 mg bid after 1 month if HR>70 bpm

Carvedilol 3.125 mg bid

Patients included: Stidvand
Chronic HF, NYHA 11/, s tiatos o "l ®
post-MI, LVEF<40%, HR270 |  decision e ”attr'f"
bpm, no B-blockers 22 mo ailbndlioiatloli

Carvedilol 3.125 mg bid +
ivabradine 5 mg bid
(1-2 days after carvedilol)

Background treatment
ACE inhibitor/ARB, diuretic,
MRA, statin

Visits at 2, 4, 6 weeks, 3 and 5 months
Evaluation of HR (ECG), blood pressure, adverse events, dosages

Bagriy et al. Adv Ther. 2015;32:108-119.




Clinical solution:

Facilitating 3-Blocker Uptitration

Ivabradine in combination improves LVEF in CHF
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Bagriy et al. Adv Ther. 2015;32:108-119.




Systolic Heart failure treatment with
the I: inhibitor ivabradine Trial

L'effet est il identique chez I’IC
diabétique?



Critere principal .Diabétiques

HR, 0.80; 95% CI, 0.68 to 0.94; p=0.006
0.40. Placebo

0.30 1 Ivabradine

0.20 -

0.10 +

Patients with primary composite endpoint (%)

O_I I [ [

Time (years)
Patients at risk :

Ivabradine 973 876 769 641 340 131 9
Placebo 1006 877 750 619 315 119 4

Komajda et al Eur J Heart Fail 2016 i



Critere principal.Non diabétiques
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Patients at risk :
lvabradine 2268 2052 1831 1532 851 316 7

Placebo 2258 1991 1739 1442 774 320 13

Komajda Eur J Heart Fail 2016 i
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HR, 0.84; 95% CI, 0.75 to 0.95; p=0.005

Placebo

0.30

Ivabradine

0.20

0.10

0 1 2 3
Time (years)



Systolic Heart failure treatment with
the I: inhibitor ivabradine Trial

Quel est I’effet de I’ivabradine chez les
patients avec BPCO?



Effet de l’ivabradine sur déces CV/
A

hospitalisations pour IC

501
451
401 COPD (placebo)
35+ COPD (ivabradine)
S
< 30+
[ Non-COPD (placebo)
ad Non-COPD (ivabradine)
T 201
o
151
10 " /"’
51 _ S
0 . . ' ' Time (months)
_ 0 6 12 18 24
N at risk
COPD (pl) 372 298 250 209 110
COPD (va) 358 312 266 216 124
NCOPD (pl) 2892 2570 2239 1852 979
NCOPD (iva) 2883 2616 2334 1957 1067

Tavazzi L et al. Int J Cardiol 2013 doi: 10.1016/j.ijjcard.2013.10.068



L’application des
recommandations est elle
bénéfique ?




Incremental benefit of drug therapies for
chronic heart failure with reduced ejection

fraction:

a network meta-analysis

Michel Komajda (hopital Saint Joseph Paris France)

on behalf of
M Bohm, JS Borer, | Ford, L Tavazzi, M Pannaux, and K Swedberg



Hazard ratios

Mortalité CV

HR
(95% Credible Interval)

ARNI+BB+MRA vs Placebo

ACEI+BB+MRA+IVA vs Placebo

ACEI+BB+MRA vs Placebo

0.36 (0.16;0.71)
0.41 (0.19;0.82)

0.45 (0.25;0.75)

ACEI+ARB+BB vs Placebo

ARB+BB vs Placebo

ACEI+MRA vs Placebo

ACEI+BB vs Placebo

BB vs Placebo

ACEI+ARB vs Placebo

ACEI vs Placebo

ARB vs Placebo

0.47 (0.24;0.82)
0.5 (0.19;1.12)
0.56 (0.31;0.95)
0.56 (0.37;0.75)
0.62 (0.27;1.32)
0.8 (0.43;1.33)

0.81 (0.6;1.04)

0.85 (0.51;1.28)
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Komajda et al Eur j Heart Fail 2018




Hazard ratios

hospitalisations pour IC

HR

(95% Credible Interval)
ACEI+BB+MRA+IVA vs Placebo 0.25(0.07;0.99) - :
ACEI+ARB vs Placebo 0.26 (0.08;,0.57) | —F— E
ARNI+BB+MRA vs Placebo 0.27 (0.07;1.07) L 2 E
ARB+BB vs Placebo 0.31 (0.07;1.29) - E
ACEI+BB vs Placebo 0.34 (0.17;0.56) —— :
I
ACEI+BB+MRA vs Placebo 0.34 (0.13;0.91) & :
ACEI+MRA vs Placebo 0.36 (0.12;0.96) = E
ACEI+ARB+BB vs Placebo 0.42 (0.16;1.23) - 5
BB vs Placebo 0.45 (0.13;1.39) - ;
ACEI vs Placebo 0.52 (0.32:0.76) — :
ARB vs Placebo 0.53(0.26;1.03) k- E




547 centres dans 36 pays

N=7127 patients

Europe
Ireland Germany Hungary Romania
Portugal Denmark Belarus Poland
North America Spain Greece Lithuania Slovakia
Canada France Austria Russia
Ukraine
Asia
Brunei
China
Korea
Malaysia
Thailand
South America
Ecuador
Middle East Caucasus
Bahra_in Jordan Armenia
e s
Qatar Lebanon  Azerbaijan
UAE Egypt Africa
Morocco



Taux de prescription

" Beta bloquants 87%
= MRAs: 69%

= ACE I: 66%

= lvabradine :33%

= ARBs:21%



Beta bloquants

Patients treated with beta-blockers= 86.7%

. Not indicated
Contraindicated

Not tolerated

Reasons
Asthma/COPD worse

Hypotension

Fatigue
Bradycardia

Dizziness

Other reasons

atients at 2 50% 51.8% *Target dosages suggested by the current guidelines

35.3%
22.4%
36.3%

28.3%
21.9%
20.6%
19.7%
6.4%
6%



Mortalité CV a six mois

Fonction du score

Log rank p=0.0046
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— Good(Adherencescore=1)
——— Moderate (0.5 < Adherence score < 1)
0.9 —
I I I I I I I
0 1 2 3 4 9 6
Time to event (months)
MNumiber af risk
Good 1543 1187 157 1112 1050 208 474
Modsrats 3627 2618 2515 2352 2234 1962 1054
Poor 1493 %05 862 808 726 638 323

Komajda M, Eur J Heart Failure 2017



Hospitalisations pour IC a six mois

Fonction du score d’adhésion

Log rank p=0.0041

1.0 5
=
=
[V
=
=
[
=
=
=
=
o -
—— Good (Adherence score=1)
— Moderate (0.5 < Adherence score < 1)
——— Poor (Adherencescore <(.5)
0.9 - I I I | | I I
0 1 2 3 4 3] 6
Time to event (manths)
Munnber at risk
Good 1543 1187 157 112 1050 08 474
Moderate %27 2618 2514 2381 2230 1961 1053
Poor 1493 205 862 209 726 538 323



Recommandations ESC 2016:

> Pas de changement dans le traitement
initial de I’I1C a FE altérée

» Deux options pharmacologiques en
traitement de troisieme ligne:

= lvabradine disponible en Tunisie

= Sacubitril/valsartan non disponible



L’adhérence aux recommandations ameéliore le
pronostic et les réhospitalisations.

Livabradine a un effet bénéfique en particulier sur
les hospitalisations pour IC.

Livabradine a peu d’effets secondaires et peut
étre utilisée chez les patients en IC avec co-
morbiditiés
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