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Circuiti assistenziali ospedalieri

PULMONARY

Acute Heart Failure -« Decompensated HF
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Chronic Heart Failure
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CHRONIC ACUTE
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Desai AS, Stevenson LW Circulation 2012;126:501



WV SAE da farmaci

Qualita della
vita

Mortalita
* WHF
*SCD

Terapia del
paziente
con SC

Ospedalizzazioni




Il rischio di morte aumenta ad ogni ospedalizzazione

Hospitalization for HF: why so important ?
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Time Since Discharge (months

Setoguchi S. et al. Am Heart J 2007 . Solomon et al. Circulation 2007

Risk of death increases substantially with each subsequent HF hospitalization



Il danno miocardico nelle instabilizzazioni : “la tempesta perfetta”
e la progressione della patologia

Peggioramento delfhemodinamica -

(T PTDVS, {

SC cronico

Rimodellamento del VS
Anomalie neuro-ormonali

Miocardio a rischio
Apoptosi
Miocitolisi

Modificazioni vascolari acute (¥ PAS)
Sindrome cardiorenale
{ Perfusione coronarici

- Ischemia
- Diasfunzione endoteliale
- Miocardio stordito / ibernato

J FEVS 1 VTDVS
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MODE OF DEATH IN COMPANION TRIAL

SCD EmPF

49,5

44,2 44,4
40,5
36,6

26,5
23,4

16,2

OPT CRT CRT-D OVERALL

(JACC 2005)



Circ Heart Fail. 2013;6:411-419

MORTALITA' A 12 MESI
==SCD =#-PF

11,6

% 12-m Death

4,6

Beta-blocker + ACE-I+ AAld + ICD o CRT-D

1993-1998 1999-2004 2005-2010



<: L.V.D. :> Norepinephrine |

Cytoknes | T | [endotheins

Hypertrophy, fibrosis, LV enlargement
Free-radicals damage, Energy depletion
Ischemia
Altered gene expression
I l B-receptors and Ca** sensitivity

Apoptosis , Necrosis

Hemodynamic load
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Ipotesi

fisiopatologica

Riduzione
Sintomie <— N
Congestione

Modulazione Sistemi

Neuroumorali

ACE-I/ARB Reverse remodeling

Aald . . . .
o . 9 Efffettl bIO!OgI.CI
eta-Bloccanti Riduzione aritmie

Reverse remodeling
Prevenzione primaria SD

1
e |-~ [FEVS <35%: QRS > 120 msec |

v v

v
¥ Ospedalizzazioni



. . Ipotesi
i Sintomi fisiopatologica

: Modulazione Sistemi : |
Strategia Inotropa ) Modulazione della flogosi
Neuroumorali

Digossina Inibitori Statine
EndOte".na . Inib.Citochine
Endopeptidasi

|
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Marker di rischio
v
Target di terapia

LV-Reverse

Remodeling
Vv mvo,

Mecc. di Azione #
N7

Somma effetti

Ipotesi

fisi logi
siopatologica Modulazione della f.c.

Modulazione Sistemi

Neuroumorali

ACE-I/ARB/AA

Beta-Bloccanti A LV Filling > ANCoronary perfusion
A\ Stroke Volume = A\ LVEF
VLV Remodeling

‘ \VWHF/PF

v

¥ v

¥ Ospedalizzazioni ¥ Mortalita
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Patients (%)
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BB/ ACE-I/ARB :
- ESC PILOT HF

- EURO HEART Survey
- CHF OUTCOME

- IMPACT HF -I11

- Bring-Up I ell

- IMPACT-RECO

<2 REVERSE

—->HOOPS

Beta-blockers ACEls and/or Diuretics

ARBs

6558 pts
NYHA II-1V
LVEF <35%
SR, HR > 70 bpm
Ivabradina 5->7.5 mg x 2

m Ivabradine

@ Placebo
61 59
22 22
. , ,
Aldosterone Digitalis ICD/CRT

antagonists

Lancet. Online 29-08-2010



Effetti della lvabradina sul rimodellamento
ventricolare e sulla funzione ventricolare sin

A 60+

50—

40

Patients (%)
&
1

N
o
1

—_
o
1

A LVESVI

M Ivabradine
= 1 Placebo
P=0.005 46%
48%
38%
25% 27%
13%
<-15% >-15% to <+15% 2+15%

Variazione relativa dell’ indice di fine sistole dal basale a 8 mesi

AHR
ALVESVI
ALVEDV

-14.7 bpm
-7 ml/m?
| -7.9 ml/m?

—s K MVO,

A LVEF

B 60-
51%

%0 P=0.003
g 40 36%
w
b=
2 307 26%
b= 23%
Q

20

10

<-5% >-5% to <+5% >+5%

Variazione assoluta del valore di frazione d’ eiezione dal basale a 8 mesi

Tardif J et al. Eur Heart J 2011;32:2507-2515



C.S. aa 49. DVS non ischemica . ACE-l + BB* + Furosemide + Spironolattone

0512013 11.37.57

-
N

FEVS = 32%

*Carvedilolo 6.25 mg x 2




C.S. aa 49. DVS non ischemica. Standard Therapy + Ivabradina 7.5 mg x 2

D4/1272013 14:46:18

FEVS =48 %




Correlazione tra QdV e FC
[dopo 12 Mesi)
Mighoramenta della Qualita diVita m

{vallramane cen KOCD - 0485 a 17 mesl) T

129

‘- s All adverse event A <1%
lvabradine vs Placebo

=1

T T | T |
5 ] -4 -10 15 -0 -5 -10 i
Riduzigne della FC

Overall summary score A 2.4, P<0.001

[ Ivabradina
B Placebo

A\

Baseline 12 months

Ekman |, et al. Eur Heart J. 2011 Aug 29



Primary composite endpoint
(CV death or hospital admission for worsening HF)

Event rate per year = 18%

Cumulative frequency (%)
40 -

Placebo

HR (95% Cl), 0.82 (0.75-0.90), p<0.0001

- 18%

ARR =4.2%

30 -

20 - lvabradine
10
NNT = 26
0 I 1
0 3 6 12 18 24 30

Months
Swedberg K, et al. Lancet. 2010;online August 29.



m Morte per scompenso

Frequenza cumulativa (%)

10 -

Placebo

-26%

lvabradina

HR =0.74 (0.58-0.94) P = 0.014

1 1 1
0 6 12 18 24 30

Mesi
Swedberg K, et al. Lancet. 2010;376(9744):875-85.



Ospedalizzazioni per scompenso

Frequenza cumulativa (%)

30 -
- |vabradina Placebo
- Placebo
(0]
- 26%
20 -
lvabradina
10 4
HR = 0.74 [95% Cl 0.66-0.83] P<0.0001
0 1 1 1 1 1
0 6 12 18 24 30
Mesi

Swedberg K, et al. Lancet. 2010;376(9744):875-85.



First
hospitalization

Second
hospitalization

Third
hospitalization

Ivabradine
(n=3241)

514 (16%)

189 (6%)

90 (3%)

Placebo
(n=3264)

672 (217%)

283 (9%)

128 (4%)

Effect of ivabradine on recurrent hospitalization
for worsening heart failure in patients with
chronic systolic heart failure: the SHIFT Study

jelrey 5. Borer'®, Michael Bohm?®, lan Ford’, Michel Komajda®, Lulgi Tavazzi®,
Jose Lopex Sendon®, Marco Alings’, Evteban Lopez-de.-5a®, and Karl Swedberg®,

EI..E l.:I.E-
Favours ivabradine




Risultati migliori per lvabradina + Terapia Standard per “pts SHIFT” :
*HR pre-trattamento > 75 bpm

*Riduzione HR > 10 bpm

*HR raggiunta in terapia < 60 bpm

25 -
oy
= 20
E
5 E
o 8 15-
§ -
7
z &
E' E 10 Heart rate
- 2 at 28 days
@ E
E 8 s5- 2 70 bpm
£5b
< i 60 to <70 bpm
5 < to<15 bpm
0 =60 bpm

=15 bpm
Reduction in heart rate at 28 days



I Efficacia di ivabradina sui principali
UULLUITICO 111 PAZICTIU LUTI U Z 70 DI
Hazard 0 P
ratio 95% Cl
End point primario 0.76 0.68-0.85 —— <0.0001
Mortalita CV 0.83 0.71-0.97 —— 0.0166
Osp per peggioramento dell‘IC 0.70 0.61-0.80 ——1 <0.0001
Mortalita per IC 0.61 0.46-0.81 | /] : 0.0006
Mortalita totale 0.83 0.72-0.96 —a— 0.0109
Tutte le cause di Ospedalizzazioni  0.82 0.75-0.90 i <0.0001
Osp. per cause CV 0.79 0.71-0.88 i <0.0001
[ [ [ [ [
020 040 060 080 1.00  1.20
A favore di ivabradina A favore del placebo

Bohm M, et al. Clin Res Cardiol. Online 11 May 2012.



Diuretics to relieve symptoms/signs of congestion*®

+

ACE inhibitor (or ARB if not tolerated)®
ADD a beta-blocker®

Still NYHA class I1-1V?

S

ADD a MR antagonist ®4
Stll NYHA class IHVE >
@
< LVEF <35%
Js’ A
? <> >
l < Sinus rl'm:hmand HR >70 beats/min!
>751A, B
ICD
CRTD
T ADD ivabradine®
No further speciphic treatment
la,B

Heart Failure - ESC Guidelines 2012



Non tollera BB Tollera solo
basse dosi di 3B

Dose Target di BB

Ivabradina +lvabradina +lvabradina

2.5 mg bid

Ivabradina : 5 mg bid } 5mg bid

7.5 mg bid




Insufficient heart rate control in majority of

patients with heart failure

Patients (%)
60

50 -
40 -
30 -
20 -

10 -

IMPACT RECO HF OUTCOME

1407 patients 3480 patients

*Courtesy of Prof Tavazzi; **Maggioni AP, et al. Euro J Heart Fail. 2010;12:1076-1084.

ESC-HF PILOT x*x*

2450 patients

EHR > 70 bpm
EHR > 75 bpm
EHR > 80 bpm



Pazienti con BPCO (fc elevate, PAPS aumentata, Bassa tolleranza ai BB)

survival (%)

0 30 60 90 120 150 180 210 240 270 300 330 360
Follow up (days)



Frequenza Cardiaca a riposo in 80 pts in RS ospedalizzati per ICA
Valutazione della fc in predimissione e a distanza di 1 e 3 mesi:

100 M Con ECG
" Con T-ECG

90
80
& “p<omire |
60
50
40
30
20
10

0

Hosp. PreD Amb. Im Amb. 3m

GP Perna et al ; J Card Dis 2014 in press



Variabilita della fc nel TMA

T eI T EEE——— e
Variakilita frequenza cardiaca Attivita paziente
@ Variabilita PP [ms] ivitd paziente [% del giorno]
130 — 25
120 — ﬁ
/ \ 1 "7 !
110 — —_
: I I e o AN A
13 S -
o 100— 7\ > 7 |
: [ /] i :
o =
= #,
= r\ A i 2 10—
Pt AL VAL AN i dldNbE :
=
80— &
c |
70— V y
&0 — e 0= AFU
L o S e e s S S B s B B S S S B B S B L L I e s e S By B e e B B N L N o B |
30-gen-2012 fab 03 06 09 12 15 18 21 24 27 l-mar- 2012 30-gen-2012 feb 03 e 09 12 15 18 21 24 27 1-mar-. 2012
Termpo (giorni) Tempo (g )

Scarsa compliance ai trattamenti

Riduzione della posologia dei B-bloccanti

Effetto delle attivita quotidiane sulla fc a riposo

Deterioramento funzionale
Disturbi del sonno (OSAS, CSA)

GP Perna et al ; J Card Dis 2014 in press



LV function and outcomes in lvabradine Trials

LVEF (%)

Absolute risk reduction {%)

50

30

20

10

56.5%
LV function:
LVEF at baseline
32.0%
29.0%
HF
SIGNIFY BEAUTIFUL SHIFT
A |
m.-d% -
Primary endpoint:
C\W death or MI -1.39,
Primary endpoint:
C\V death, MI, or
HF hospitalisation
Effect of ivabradine on prognosis:
absolute risk reduction -5.0%
Primary endpoint:
CV death or

HF hospitalisation



lvabradine reduces the risk of death for heart failure
whatever the etiology of heart failure

HF of whatever .
p Ischemic HF

= % origin
ST (n=6505) (n=4418)
T = 0% - T
c & X
< ©
o O .=
S o e
S S5 -5% -
3835
n n S
c = [
> g (<
SZ 20k
5S8
O «c o
= -8 % (95% CI 0-78-0-97)
= c'g 3 -15% -
285

o
% = 205 (95% C10-75-0-90)

o s - -
o < 5

Ivabradine is given on top of guideline-recommended therapy including ACE inhibitor, B-blocker, mineralocorticoid receptor antagonist
Swedberg K et al; Lancet. 2010;376(9744):875-885.



= Documented CAD (10.917 pts, >55y)
BEAUT m = Documented LV systolic dysfunction (LVEF < 40%)

= Resting HR =2 60 bpm in OMT (ACE-I/ARB, BB, Statins, ASA)

Hospitalisation for fatal and non-fatal Ml of stable CAD with LVSD (%)

g -
HR = 0.64 (0.49 — 0.84)
6 P =0.001
Placebo
36%

4 —
2 - Ivabradine
0 ] ] ] ]

0 0.5 1 1.5 2

Years
On top optimal preventive therapy




BEAUT/JgUL

Hospitalization for Ml

. 8

All angina patients

Event rate (%)

15 -

HR = 0.58 (0.37-0.92)
P=0.021

10 -

Placebo/ -
- 42%

-

Angina patients (HR >70 bpm)

Event rate (%)

15+

10-

HR = 0.27 (0.11-0.66)
P=10.002

’
Placebo _ -

/
- 73%

e

r 7 — |vabradine
/ol

0.5 1 1.5 2
Years

Fox K, et al. Eur Heart J. 2009;30:2337-45.




BEAUT/gUL

Rate of elective revascularization (%) in All Angina Patients

7 -
s | HR=0.70(0.51- 0.95)
s | P=0.024
4 _
3 4 Placebo
o | — 0
- s — — 30 /0
1 !
e lvabradine
0 'r‘-"‘,_r_—-’- 1 1 1
0 0.5 1 1.5 2 Years
Number at risk
lvabradine 5479 5245 4837 3109 1358
Placebo 5438 5201 4810 3020 1327

Fox K, et al. Eur Heart J. Suppl (2010)12:C16-C20.



DVS ischemica Vitalita e/o Ischemia

————— e/o Angina

 FEVS<40% > Riserva Contr., CAD
L Ritmo Sinusale )

> Opportunita PClI - CABPG ?

e A

ACE-1/ARB, BB,

ATA, Statine

N\ Y,

Non tollera BB Tollera solo

basse dosi di BB Dose Target di BB

Ivabradina Ivabradina Ivabradina

Nb : Calcioantagonisti controindicati ; altri farmaci : non evidenze



Recommendations for the pharmacological treatment of stable angina pectoris in patients with symptomatic HF (NYHA
functional class lI-1V) and LV systolic dysfunction ESC — Guideline 2012

Recommendations Class® Level® Ref©

Step I: A beta-blocker

A beta-blocker is recommended as the preferred first-line treatment to relieve angina because of the associated 9798
benefits of this reatment (reducing the risk of HF hospitalization and the risk of premature death),

Alternatives to a beta-blocker:

» (i) Ivabradine should be considered in patients in sinus rhythm who cannot tolerate a beta-blocker, to relieve angina e ¥ : 12 122
(effective antianginal treatment and safe in HF). :
{ii) An oral or rranscutaneous nitrate should be considered in patients unable to tolerate a beta-blocker, to relieve ‘li: - 14-116
angina (effective antianginal treatment and safe in HF), : |
(iif) Amiodipine should be considered in patients unable to tolerate a beta-blocker, to relieve angina (effective = e . i
antianginal treatment and safe in HF). g ;
{iv) Micorandil may be considered in patients unable to tolerate a beta-blocker, to relieve angina (effective antianginal m ' -
treatment but safety in HF uncertain). o
(v) Ranolazine may be considered in patients unable to tolerate a beta-blocker, to relieve angina (effective antianginal m‘ =
treatment but safety in HF uncertain). s |

Step 1: Add a second anti-anginal drug

The following may be added to a beta-blocker (or alternative }—taking account of the combinations not recommended below.

The addition of ivabradine is recommended when angina persists despite treatment with a beta-biocker (or alternative),
to relieve angina (effective antianginal treatment and safe in HF).

1z 122

The additon of an oral or transcuraneous nitrate is recommended when angina persists despite treatment with a

beta-biocker (or altermative), to relieve angina (effective antianginal treatment and safe in HF). 4116

The addition of amlodipine is recommended when angina persists despite treatment with a beta-blocker (or alternative),
to relleve angina (effective antianginal treatment and safe in HF).

The addition of nicorandil may be considered when angina persists despite treatment with a beta-blocker (or alternative), '-
to relieve angina (effective antianginal reatment but safety in HF uncertain).

The addition of ranolazine may be considered when angina persists despite treatment with a beta-blocker (or alternative},
to relieve angina (effective antianginal treatment but safety in HF uncertain),

Step 3: Coronary revascularization



Uso piu semplice del Beta

—

WV Astenia da BB
WVipotensione da BB

WVasocostrizione
periferica da BB

WAumento PAPS

A\Precoce della FE

Integrazione
Terapeutica
Ottimale

Tawpay mmi)

A o o/ o o GAd e I

Tempi di titolazione
pitr rapidi’

Ivabradina +
Beta-bloccante

B bincrame*

doppio dei
Zienti a
dose target’

Ivabradina +
Beta-bloccante

Bagriy AE et al ACC 2013
|




Intravencus bolus

of loop diuretic Treatment of causes/precipitants

Hypooczemiz Tes Cheygen’

LND, |

Yes

Severe anxiety'distress Consider iLv. opiate’

J‘Nn_,

Mezsure systolic blocd pressure ¢ hea rt rate
I
! ! !

SBP <85 mmHg or shock® SBP 851 10 mmHg 5B =110 mmHg

‘ ! '

Mo additionzl therapy undl
response assessed’

Add non-vasodilzting inotrope’ Consider vasodilazor {e.g NTGF)

| ' Heart rate control

es
Adeguare response ——— | Continue present treatment'

. . 1
Consider Levosimendan t0 treatment:

In beta-blocker pts | ™o

FA ? Digoxin ev

Re-evaluadon of padent’s clinical stams''

1 i 1
No No SR ? - lvabradine

SBP <85 mmHg!® — Sp, <50% — Urine cugput <20 mLh"
omgx2/7.5mgx?2
l Tes I, Yas l Yes

» Szop vasodilator + Ooeygen’ + Bladder catheterization to confirm
* Stop beta-blocker if hypoperfused + Consider MV * Increase dose of diuretic or use
* Consider non-vasodilzting inotrope + Consider ETT and combination of diuredcs"

or vasopressor® invasive vendlztion » Consider low-dose dopaming'®
* Consider right-heart cathezerization + Consider right-heart catheterization' 1: =
* Consider mechaniczl circulamory + Consider ultrafilcrazion' Beta-blocker after stabilization

suppart In non-BB pts



V.D. aa 54 AHF da miocardite

fc 98 bpm (sinusale) ; PA 90/60 mmHg; FEVS 28%

31102013 11:22:25

Ilvabradina 5mg x 2, Diuretici, Inotropi, Valsartan 20 mg x 2

lvabradina 7.5 mg x 2, Diuretici, Valsartan 40 mg x 2

lvabradina 7.5 mg x 2, Diuretici, Valsartan 40 mg x 2, Bisoprololo 1.25 mg
lvabradina 7.5 mg x 2, Diuretici, Valsartan 40 mg x 2, Bisoprololo 2.5 mg



V.D. aa 54 AHF da miocardite

fc 52 bpm (sinusale) ; PA 120/70 mmHg; FEVS 46%

Ivabradina 5 mg x 2, Diuretici, Valsartan 40 mg x 2, Bisoprololo 5 mg



Ellipse number
1. n patients with left ventricular impairment
2. n patients with sinus rhythm
3. n patients on [iblocker
4. n patients with heart rate 270 per minute
5. n patients who are ivabradine 'suitable’

n=1309

~ n=571

n=185

Baseline cohort 4 month cohort 12 month cohort

Damien Cullington, Kevin M Goode, John G F Cleland, Andrew L Clark  Heart 2011:97:1961—1966.



10°:
Abbiamo altre opzioni
* VAD - bridge to transplant
—> bridge to recovery
FI“’%E - destination therapy
Mgl e Correzione della IM (Surgery vs
N Mitraclip)
e Infusione periodica di inotropi in
Palliative Therapy

B - 11 ottobre 2014
Forte Village

T
°



R. Pecini et al.

Symptoms RemOdeIIng European J Heart Failure August 2011

All patients

0.71

Mortality

0.61

0 i 2 3 |
years

No/trace MR Mild MR Moderate MR Severe MR




Potenziali benefici Assistenza Meccanica

Mig
Mig
Mig
Mig

loramento sopravvivenza

joramento emodinamica e QOL
ioramento capacita funzionale
ioramento funzione epatica e renale

Riduzione eventi avversi con i nuovi LVAD

Miglioramento costo/efficacia (75% a 3 aa)
nell’ Heartmate Il - 2009

—>  Corretta selezione dei pazienti da trattare
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————— — e

CF LVAD (n=133)

PF LVAD (n=59)

[211 pt-years] [41 pt-years]
Risk Ratio [95% Confidence p-value
Events/pt yr Events/pt yr Interval]

Pump Replacements 0.06 0.51 - [ <0.001
Stroke 0.13 0.22 D 0.21

Ischemic 0.06 0.10 " ! ! 0.38

Hemorrhagic 0.07 0.12 T ’ 0.33
Device-related infection 0.48 0.90 SR 0.01
Local non-device infection 0.76 1.33 e : 0.02
Sepsis 0.39 1.11 e I <0.001
Bleeding :

Bleeding requiring PRBC 1.66 2.45 =+ 0.06

Bleeding requiring surgery 0.24 0.29 : . Jl 1 0.57
Other Neurological 0.17 0.29 T 0.14
Right Heart Failure :

Extended Inotropes 0.14 0.46 e | <0.001

RVAD 0.02 0.07 —e ; 0.12
Cardiac Arrhythmias 0.69 1.31 =, 0.006
Respiratory Failure 0.31 0.80 —s— I <0.001
Renal Failure 0.10 0.34 —— : <0.001
Hepatic Dysfunction 0.01 0.00 |
Device Thrombosis 0.02 0.00 |
Re-hospitalizations 2.64 4.25 —— : 0.02

0.0 0.5 1.0 i5 2.0

N Engl J Med 2009; 361:2241-2251

Favors CF LVAD  Favors PF LWVAD




Survival Among End-Stage Heart Failure Patients
Discharged on Continuous Inotropes

o CONTEMPORARY MEDICAL THERAPY:;
| ICD NO BENEFIT
“if a patient is not a
© Survival at 6 montEEE e e[ FICH | @AY/ N0,
7 Transplant they should
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Ospedalizzazioni a 6 mesi
Mortalita a 6 mesi<10%,a 12 mesi: 13%
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