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HF-REF
Beta-blockert

Ventricular rate
controlled?

Add digoxin

Ventricular rate
controlled?

Substitute amiodarone
for digoxin

Ventricular rate
controlled?

Seek specialist
advice, including
consideration of AV
node ablation

ESC 2012

HF-PEF

Rate—limiting CCB°
(or Beta-blocker)

v

Ventricular rate
controlled?

©

Add digoxin

Ventricular rate
controlled?

Substitute beta—blocker
(or rate-limiting CCB)
for digoxin

Ventricular rate
controlled?

Seek specialist
advice, including
consideration of AV
node ablation
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ntravenous bolus
aof loop duretic
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Hypoxaemiz®

‘LNC-

Acute pulmonary cedemalcongestion

Severe anxlery'distress

Measure systollc blood pressure

Conslder |v. oplate*

!

SBP <85 mmHg or shock®

!

Add non-vasodilating Inotrope®

SBP 85-110 mmHg

|

Mo addidonal therapy untl

Fesponse assessed r

SBP =] 10 mmHg

|

Consider vasodilator (e.g. NTGR)

;

Adequate response
to treatment?®

} Ne

fos
—— | Continue present treatment”

Re-evaluation of patient’s chinical status''

SBP <85 mmHg:

l Yag

+ Stop vasodilator

» Stop beta-blocker If hypoparfused

+ Consider non-vasadilating Inotrope
or vasopressort

+ Consider right-heart catheterization”

+ Conslder mechanical circulatory
support™

}

SpO, <90%
l Yes

» Chygen®

+ Considar NIV*

+ Consider ETT and
Invasive ventlaton'®

Urine output <20 mLHh™

]_ Yes

* Bladder catheterization to confirm

= Imcrease dose of diuretic or usa
combination of diuretcs'”

+ Consider low-dase dopaming'®

» Caonslder right-heart. catheterization”

» Consider ultrafiltration™




Frequenza e significato CONGESTION
dei profili emodinamici

- +
_|2_7% A B 49%

-L’l'rn':'l'—ll'{.!.f'il'l welr-warm

CONGESTION (-) CONGESTION (+) . .
(N=123) (N=222

Pulmonary congestion
Orthopnoea/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) oedema

Jugular venous dilatation

Congested hepatomegaly

Gut congestion, ascites

Hepatojugular reflux

HYPOPERFUSION (-) /

WARM-DRY WARM-WET

L. C
drv-cold weit-cold
(IN=16 (N=9]]
4% J : 20%

ADEQUATE PERFUSION

Z

HYPOPERFUSION (*)
Cold sweated extremities
Oliguria

Event-Free Survival

Mental confusion
Dizziness

Narrow pulse pressure COLD-DRY COLD-WET

Muonths
NOLAT RISK
Profile A 51 45 42
A Profile B 182 119 108
Prafile b1 | £ 40 KH
Profile L 12 1 9

Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension.

ESC 2016 JACC 2003;41:1797




PATIENT WITH ACUTE HEART FAILURE

Bedside assessment to identify haemodynamic profiles

PRESENCE OF CONGESTION®?

NO

YES
(5% of all AHF patients)

(95% of all AHF patients)

‘Wet’ patient ‘Dry’ patient

ADEQUATE PERIPHERAL PERFUSION?

- S

‘Dry and warm’ ‘Dry and cold’
Adequately perfused Hypoperfused,

v = Compensated Hypovolemic

"Wet and Warm’ patient AN l l
(typically elevated or ™ Adjust oral Consider fluid challenge

normal systolic AN therapy Consider jngtrapic agent
blood pressure) A if still hypoperfused

N

‘Wet and Cold’ patient
\

= Systolic blood pressure <30 mm Hg

- Iy

Wascular type — Cardiac type — .
. - . . . YES ~_ NO
fluid redistribution fluid accumulation i )
Hypertension Congestion & -
predominates predominates .
1 l * Consider vasopressor * Diuretics
in refractory cases » Consider inotropic
. . . * Diuretic (when perfusion agent in refractor
*Vasodilator * Diuretic ( P 8 Y
. . . corrected) cases
* Diuretic = Vasodilator ) :
. * Consider mechanical
* Ultrafiltration .
circulatory support

{cc_nsider' if diuretic if no response to drugs
resistance) ESC 2016




Inotropi : usi e abusi

Table 5 Patient characteristics in previous AHF registries and in IN-HF Outcome

Adhere* EHFS N Italian S OPTIMIZED-HF® ESC HF Pilot'™ IN HF Outcome
(n=105388) (n=3580) (n = 2807) (n = 48 612) (n = 1892) ; 255)
Denovo HF (%) 35 37.1 44 11.7 NA
Cardiogenic shock at NA 39 7.7 NA 23
entry (%)
Hypertensive AHF at NA 1.4 NA NA 4.7

entry (%)
l.v. therapy and

intervention
Diuretic (%)
Vasodilators (%)

Inotropes (%)
Outcome

ICU admission (%)
Length of stay (days)
In-hospital mortality (%)

Signs/symptoms at presentation de novo HF
Pulmonary congestion, % 814

Peripheral congestion, % 49.1
Pulmonary and/or peripheral congestion, % . 89.1
Peripheral hypoperfusion, % 11.4
Cold, % 104
Somnolent, confused, sedated, % : 14.1

Mortalita 6,4 %, WHF 6,4%, de novo 6%

EJHF 2012;14:1208 IN-CHF
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Inotropi

2007 2008 2009 2010 2011

Calendar Years

Dopamine Dobutamine = * *Milnnone

Dopamine
Do butamine
Milrinone
Dopas Dobu
Dopas Milri
Dobu«Milny

All three

2007 2008 2009 2010 2011

Calendar Years

2005 2006

Uso di inotropi nel 6,1% dei pz
Relativamente costante nel tempo

Somministrati ai pazienti piu
compromessi

Consuetudini locali spiegano il
21% della variabilita

Mortalita e durata ricoveri non

diverse tra ospedali “ad alto” o
“basso uso” di inotropi

Circ Heart Fail 2014;7:251



Prognosi: vasodilatatori vs inotropi (ADHERE)
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ESCAPE Trial: vasodilatatori vs inotropi nello scompenso avanzato

Figure 1
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Kaplan-Meier survival curve for all-cause mortality by intravenous
vasoactive medication use.

Figure 2
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Kaplan-Meier survival curve for freedom from death or rehospita-
lization by intravenous vasoactive medication use.

ESCAPE, 433 pazienti, FE 19 %, mortalita 6-mesi 19%:

Vasodilatatori 28 % (nesiritide 15%, nitroprussiato 11%)

Inotropi 42 % ( dobutamina 86%, milrinone 40%) Am Heart J 2007; 153:98




Variazioni dinamiche della troponina e prognosi
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Days from randomization Days from randomization

Figure 2. In-hospital (up to day 7) worsening heart failure (HF) Figure 1. Day 60 cardiovascular (CV)/renal hospitalization or
or death. death.

Una percentuale variabile ( 10 — 40%) di pazienti hanno troponina elevata durante ricovero

Nello studio PROTECT:
1. 60% hanno Tn > 0,01 ng/ml, 34% hanno Tn < 0,03 ng/ml
2. Nessuno dei pazienti con Tn > 0,03 ng/ml si negativizza

3. 1121 % dei negativi all’ ingresso si positivizza durante il ricovero

O’ Connor CM. Circ Heart Fail 2011;4:724



Scompenso, recettori adrenergici e beta bloccanti

Cardiac Index
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1) lo scompenso riduce i beta recettori
2) i beta bloccanti ripristinano i beta recettori

Six Months 3) i beta bloccanti (e i pazienti) sono diversi

Metoprolol




Inotropi nei pazienti trattati con beta blocco

Change in cardiac output
| Without B-blockers

] with B-blockers

p=0-01

Change in cardiac output (L/min)

n=69 n=33 n=67 n=28
Levosimendan Dobutamine

Change in pulmonary-capillary wedge pressure

Change in pulmonary-capillary
pressure (mm Hg)

—8- p=0-03

Figure 2: Effect of concomitant -blockade on cardiac output

and pulmonary-capillary wedge pressure
Interaction test p values based on ANCOVA with effects for treatment,

Enoximone/Metoprolol - NYHA IV

PROMISE - NYHA IV - PLACEBO - P=.03

Probability of Survival

CONSENSUS - NYHA IV - ENALAPRIL - P=.01

T

0

E/M,N: 30
PROMISE,N: 224
CONSENSUS,N: 127

TIME (YRS)

Shackar SF. JACC 1998; 31: 1336

LIDO. Lancet 2002;360:196




IM e ipertensione polmonare

La pressione di incuneamento capillare ¢ il
piu forte predittore di ipertensione
polmonare ( 80 % della variabilita di PAP)

Capomolla S. J Heart Lung Transpl 2000;19:426
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La severita dell’ insufficienza mitralica (ERO) &
correlata all’ ipertensione polmonare.

Enriquez - Sarano M. JACC 1997;29:153

S PAP (mm Hg)

ERO Doppler (mma?2)



Prevalenza di IM in pazienti ricoverati per SC acuto

Table 2 Biohumoral data at hospital admission and echocardiographic findings

Total (n = 1855) WHF (n = 1058)

LVEF (%)(mean + SD)
LVEF (%)

<30%

30-50%

>50%

Severe mitral regurgitation (%)

IN-CHF. EJHF 2012;14:1208

Table 3 Echocardiographic findings by previous history of HF and by clinical class

Variable All ADCHF De novo Decomp HF  Pulm. Cardiog. Hypert. HF Right HF
AHF oedema shock

Mitral regurgitation (%)*
None 20.2 15.7

Mild 1
Moderate 31.2 34.6
Severe 12.1 14.6

Euro Heart Survey II. EHJ 2006527:2725




Prognosi IM: studio ATTEND

Morte e readmission

=

Preserved EF Reduced EF

o ) correlate con IM nei
og-rank test: P =0.001 L N0 MR (n=266) Log-rank test: P =0.001

—— Mild MR (n=780) PZ con HFpEF,
correlate con IM
medio-severa nei pz
con HFrEF

s No MR (n=515)
=——— Mild MR (n=974)

Moderate or severe MR (n=336)

All-cause death and readmission for HF

All-cause d

120 150 180 210 240 270 300 330 360 0 30 90 120 150 180 210 240 270 300 330 360
Days after discharge Days after discharge

Preserved EF N Reduced EF

correlata con IM nei
—— Mild MR (n=974) z — Mil MR (e=780) PZ con HFpEF,

= 1 mm Moderate or severe MR (n=336) » mmm Moderate or severe MR (n=486) n ei p Z con HFI‘EF e

' IM moderato-severa
¢ maggiore ma NS

I ¢ \ g-rank test: P =0.057 N LD an
s N MR (n=515) Logrnk et p =008 ¥ [ e No MR (n=266) Logranks test: P ~0.002

ter discharge

All-cause mo

120 150 180 210 240 270 300 330 36 30 6 ag 110 150 180 1100 240 170 300 330 360

Days after discharge Days after discharge EJHF 2016 . 18:1051




IM funzionale: inotropi

NOREPINEPHRINE SV: 1 gittata

sistolica anterograda

FV: =volume di
riempimento VS

RV: = volume

iy | . L "_ i L rigurgitante
| \ s SPG: 7 gradiente
100~ -100%- N/ VTN pressorio
LvP ‘ Y transmitralico
AoP | | | ¢, T
mmHg
LAP
I’ inotropo puo ridurre I’ insufficienza mitralica se:
1) riducendo la pressione telediastoloica del ventricolo sinistro
riduce i volumi e quindi ' EROA; Circ 1979;60:170
2) aumentando il dP/dt aumenta il gradiente di pressione trans- JACC 2003;41:765
EHJ 2016;17:471

mitralico che si oppone al tenting
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Vasodilatatori vs inotropi: effetti emodinamici
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Nitroprussiato vs dobutamina: effetti emodinamici

MS, uomo, 35 anni; CMPD, CF III, wet - warm;
Eco:  VS: 80/66, FE 35% , VDx TAPSE 22, FE 47%:;
IM +++, IT +, PAPS 42

base NTP 1.5y dobutamina
FC 67 66 65
PA 97/59/70 89/45/56 111/70/82
P polm 37/15/24 19/6/10 65/27/43
Padx | 0 2
WP 14 S P

CI 2,79 2,99 2,43




Ipertensione polmonare con IM severa

Base:
BP 102/61 (71) mmHg
HR 74/min

PAP  74/36 (49)
Wp 33

CI 1.7

Sv 45

SVR 1403 dyne-sec-cm™
SVRI 2961 dyne-sec-cm™/m
PVR 356 dyne-sec-cm™
PVRI 7528 dyne-sec-cm™/m?
RVSW 25.02 mmHg-ml

RVSWI 11.86 mmHg-ml/m?

Dopo test farmacologico:
sodio nitroprussiato 2 mcg/Kg/min:

BP 90/64 (69) mmHg
HR 68 bpm

(D mmHg

PAP 28/12 (18) mmHg

W 10 mmHg

co 486 L/min (termodiluizione)
CI 2.30 L/min/m?

sv 58 mi/batt

SVR 1133 dyne-sec-cm™
SVRI 2361 dyne-sec-cm™/m?
PVR 112 dyne-sec-cm™
PVRI 236 dyne-sec-cm™>/m?
RVSW 11,88 mmHg-ml

RVSWI 5,63 mmHg-ml/m?

PAP - 66%, WP -70 %, AP —50%, CO + 35%

B.G. , uomo, 60 aa, CMPD, FE 23%, IM severa

CF 1V, profilo wet / cold



Disfunzione ventricolare destra e prognosi
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JACC 2016;62:1660 Melenovsky V et al



Qual ¢ la dose oltre la quale la sopravvivenza ¢ improbabile?

Norepinephrine

1543 pazienti da quattro terapie
intensive non cardiologiche di
AULS pa/fkgfmin the cut-off will be reached after about 3 hours B e rlin 0

Kastrup M. World J Surg. 2013:;37:766

Dose Norepinephrine [ug/kg/min}

o 6 120 1; 240 m 360 426 480 S40 600 660 Y20 780 840 900 960 moammmmmnsmsm|m\m|5w
Time [minutes]
Time to reach the cut-off of the AUC = 294 in dependence on the dose of norepinehrine

Epinephrine

f At 1.1 pg/ke/min the cut-o% will be reached after about 1 hour

At 0.6 pg/ka/rmin the cut-off will be reached after about 2 hours

Dose Epinephrine {ug/kg/min}

300 360 420 488
Time [minutes]
Time to reach the cut-off of the AUC = 70 in dependence on the dose of epinephrine




Clinical Use of Inotropic Therapy for Heart Failure:
Looking Backward or Forward?

Part I: Inotropic Infusions During Hospitalization

Lynne Warner Stevenson, MD

AN

Shock / Risoluzione cause Trapianto / VAD Terapia
ipoperfusione reversibili palliativa

Bridge

Obiettivi e tempi diversi a seconda dell’ uso



Current Uses of Inotropic Agents in Heart Failure: Quando usare gli inotropi

Possible Trials

Therapy during hospitalizationl
ritical support until definitive therapy (cardiogenic shock)

Placebo-controlled trial unlikely because of perception of immediate
benefit from initiation, high risk from progressive shock, and
hetergeneity of population

Support until resolution of other conditions

Recovery from sustained tachyarrhythmia or infarction
Noncardiac illness, eg, pneumonia, gastrointestinal bleed
Recovery from noncardiac surgery

Trial of aggressive therapy to increase oxygen delivery in medical
intensive care unit showed no obvious benefit.>* No trials of therapy
aimed at normal cardiac output in this setting, in which it would be
difficult to define homogeneous population.

Resolution of congestion with apparent hypoperfusion (without shock)

Placebo-controlled and active control trials feasible with allowance for
crossover to active therapy, would require consistent application of
clinical criteria to ensure compromised population

Resolution of congestion with impaired renal responses Table 28 Patients in whom pauiati'lrE care should be

Placebo-controlled trials feasible with allowance for crossover to active -
therapy considered

Comparison of 2 active therapies feasible, eg, inotropic agent
compared with specific intervention for renal function or direct fluid

removal * Frequent admission to hospital or other serious episodes of
Routine use for heart failure hospitalization without complicating features dEE-:]-I'ﬂpEHEElT.I'I]I'I I:|-E-S|:II'T.E- -:}F-'[il'l'liIEd treatment
One trial successfully completed that demonstrated increased adverse

events without benefit.?® Other trials feasible in different patient * Heart transplantation and mechanical circulatory suppert ruled out
cohorts.

Intermittent outpatient therapy : * Chranic poor quality of life with NYHA, class IV symptoms

Placebo-controlled and active comparison trials feasible; previous ] ] ]
experience warrants review. * Cardiac cachexialow serum albumin

Chronic_therapy “until. . ."

o i il i et ot | Dependence in most activities of daily living
Comparison trial of 2 active therapies feasible, with well-defined 0'

, * Clinically judged to be close to the end of life
crossover options

Destination: end of life

Pracevo-cononeqd arug trial probably not compatible with . . .
compassionate care. Comparison trial of 2 approaches could be NYHA = New York Heart Associaion. Eur Heart J 2012933°1787

considered, with liberal allowance for changing patient preferences

Circ 2003;108:36




Quando usare gli inotropi

Vasodilators

iv. vasodilators should be considered for symptomatic relief in AHF with SBP >90 mmHg (and without symptomatic 537

hypotension). 550_555
Symptoms and blood pressure should be monitored frequently during administration of i.v. vasodilators.

In patients with hypertensive AHF, i.v. vasodilators should be considered as initial therapy to improve symptoms and reduce L7,
congestion. 55 1-554

Inotropic agents — dobutamine, dopamine, levosimendan, phosphodiesterase Il (PDE I} inhibitors

Short-term, iv. infusion of inotropic agents may be considered in patients with hypotension (SBP <90 mmHg) and/for signs/
symptoms of hypoperfusion despite adequate filling status, to increase cardiac output, increase blood pressure, improve
peripheral perfusion and maintain end-organ function.

An intravenous infusion of levosimendan or a PDE Il inhibitor may be considered to reverse the effect of beta-blockade
if beta-blockade is thought to be contributing to hypotension with subsequent hypoperfusion.

Inotropic agents are not recommended unless the patient is symptomatically hypotensive or hypoperfused because of 556 557

safety concern.

Yasopressors

A vasopressor (norepinephrine preferably) may be considered in patients who have cardiogenic shock, despite treatment
with another inotrope, to increase blood pressure and vital organ perfusion.

It is recommended to monitor ECG and blood pressure when using inotropic agents and vasopressors, as they can cause 540,
arrhythmia, myocardial ischaemia, and in the case of levosimendan and PDE lll inhibitors also hypotension. 559-563

In such cases intra-arterial blood pressure measurement may be considered.




Sopravvivenza in terapia continua con inotropi

Number at risk
113

197 pz, in terapia ottimale con ACEIL, BB, AICD/CRT
137 non in lista per Htx/VAD: sopravvivenza a 1 anno 48%, a 2 anni 38%

60 in lista per Htx/VAD eseguito nel 92%

Circ Heart Fail 2015;8:880-86




Inotropi intermittenti: le “storie” del passato

LV EJECTION FRACTION

T

A Dobutamine

o

[ TREADMILL EXERCISE TIME

Mean % change 0-3 h max
P

+  MPAP SUR
PSP

X CHANGE FROM BASELINE
8

2

PR

-50

Fii.2 Mean( £ SEM) percent change for all hemodynamic vaniabies at the maximal -3 b interval: stroke work index (SWI), cardiac index
(Cl).stroke volume (V). stroke volume index (SV1), double product (DP), heart rate (HR), pulmonary vascular resistance (PVR), mean right
alrial peessure (MRAP), mean pulmonary capillary wedge pressure (MPCWP), pulmonary artesial diastolic peessure (PADP), pulmonary arte-
rial systolic pressure (PASP), mean pulmonary arterial pressure (MPAP), systemic vascular resistance (SVR), diastolic artersal pressure (DAP),
mean arterial pressure (MAP), und systolic anerial pressure (SAP). Measures of left ventncular performance and heant rate were increased and
are shown above the abscissa; measures of vasodilation we enhanced and are shown below the ahscrssa, MPCWPRADP, and PASP réductions
were greater for milrinone at the maximal (-3 hinterval (pl 0.05). —8—= Milrinone, - 3— = dobutamine.

FIGURE 3. Changes in left ventricular ejection fraction and treadmill
exercise time immediately (weck 0), 1 week, and 4 weeks after infusion
in the dobutamine and placebo groups. Asterisks indicate the values in
the dobutamine group that differ significantly from those in the placebo
group at p < .05 (two-tailed).

Circ 1984; 69:113. “ I effetto della ~ Clin Cardiol 1996;19:21. “il milrinone ¢ preferibile

dobutamina dura settimane” alla dobutamina nell’ infarto”



Revisione delle metaanalisi: levosimendan e mortalita

P Follésslln ér al f Infemal onal [oiomal of Carchinlogy 209 [ A0168) 77-83

Fawvours

Levosimendan Comparator

Lewvasimendan  Comparator
Study Events Total Events Total 95% C
DOEUTAMINE CONTROLLED
Dose-finding™ 1 a5 1 20 ' (0.01; 3.23)
LiDG? 17 100 - (0.21; 1.01)
SLIRVIVE 91 663 (0.65; 1.15)

FLACEED CONTROALED
Dose-finding™ 1 a5 0 in . (0u05; 27.51)
Dose-escalation and 9B 43 g (0,107 2.34)

withdraveal™
R LSS LARMNY g9 42 21 ip2 - (dg: 1,120
REVIVE I™ 1 51 d 49 4 ' (0.03; 2.07)
REVIVE 11M 20 X849 iz 301 (0.84; 3.37)

Poolad analysis® 172 1807 149 1319 I (L&T: 1.01)

I |
0.l 1 2 10
Faelativr Hek Ratio (5% % Cl)

Pollesello et al. Int J Cardiol 2016;209:77




Quali pazienti per le infusioni ripetute di levosimendan

Tabvle 3
i ria for the definition of sdvandsd chronc heart (alhre indicated by the Study Group

an Advanced Heart Failure of the Heart Failure Association of the Buropean Sadgety ol
Cardial gy |67

Chelvitian of Sdvandes] leeart Ll ure

Severe fympioms o heant Lailure [NYHA cless 1ar IV)
Eprsodes al fluid reention andlar peripheral hypoperfusiaon

Dt tive @i dence al severs carndise dys hindion
Sever e impairment of functional capecity
Histary ol == 1 heart (&l hispitalisation in the past & months

Presende af all of the previous leatunes despite “sttempt Lo o i $&™ therapy

Tabile 4
High-risk setting delining the patients who could benelit from repettive use ol

e i nalan in Sl anie sthvandad HF

Incdicaiaon kw kv imendam ute in advandesd heart il ure

= Severe {ysiolic dysfunction [ IVEF <35%)
= aiel for WYHA Mb=1V and/or INTERMACS leveli 4.5, 6

= &l for Repeste d hos pitalis st on oF @ mergendy deparment visits (=2 inthe past

e
All of the above despite optimal trestment lor heart {xilure

Nieminen et al .Int J Cardiol 2014; 174:360




Infusioni ripetute di levosimendan: expert panel consensus

M5 Nisminen etal [/ ntermational foaimmal of Gardiology 174 { X004) 360-367

Levosimendan Control Rizk Ratio Risk Ratia
Studyor Subgroup Evenis  Total Evenls Total Welght M.H Randam, 95% Cl M=, Random, 95%. CI
Altenberger 2013 &3 4 57 1% 0.2} [0.03, 1.96) -
Berger 2007 19 21 19.0% 0.%5 [0.39, 2.32) L
Eonles 2012 21 2 4% 0.50[0.18, 1.41] ——r
Klebar 2008 16 g 1% 0.9 [0.01, 3.97) ¢
Mallatle 2012 F ¥ 1 105% 0.50 [0.15, 1.63]
Mavtegen 2007 24 2 1% 0.2% [0.08, 1.08]
Manas 2005 1@ 1 18 43.0% 0.41 [0.23, 0.74)

Tatal {§5%.C1) I_m 184 161 |1|nn 0% 0.47 [0.32, 0.70]
Total evenis

Hatarogamedy: Tau® = 0.00; Chi* =416, df =6 (P = 0.66); " = 0%
Test for overall effect; £ = 3,76 (P = 0.0003)

' t t i
001 04 1 il 100

Favears noamendsn Faveur cantrgl

A L Meti-analyse: redudion inmorality rites using repetitive kvl imendan therapy.

Totale di 345 pazienti, 184 con levosimendan e 161 controllo
24/184 (12%) vs 49/161 (30%)

Numero di eventi troppo basso per conclusioni definitive ma solo “hypothesis generating”

Nieminen et al. Int J Cardiol 2014; 174:360




Meta-analisi sulle infusioni ripetute di levosimendan: mortalita

Lewo Comtrol Risk ratio Risk ratio
Study or subgroup Events Total Ewents Total M-H, fixed, 95% (1 M-H, fixed, @5% (1

1.1.7 Lewo ws. Placebo

Altenberg 2014 1 63 0.23 [0.03, 1.95]
Kleber 2009 o 15 0.18 [0.01, 3.91]
Levin 2009 & 40 0.32 [0.14, 0.71]
Mavrogeni 2007 2 25 0.25 [0.06, 1.05]
Subtotal [95% C1) 144 0.28 [0.15, 0.54]
Total events 9

Heterogeneity: Thi*=0.23, df=3 (P=0.97); F=0%

Test for overall effect: I=3_80 (P=0.0001)

1.1.2 Lewo vs. Dobu

Bonics 2012 0.50 [0.18, 1.41]
Subtotal (95% C1) L9495 0.50 [0.18, 1.41]
Total events

Heterogeneity: Mot applicable

Test for overall effect: 7=1.31 (P=0.19]

1.1.3 Lewo vs. PGE1

Berger 2007 0.7% [0.29, 2.13]
Subtotal (955 C1) 0.79 [0.29, 2.13]
Total events

Heterogeneity: Mot applicable

Test for overall effect: =046 (P=0.54)

1.1.4 Lewo vs. Furosemide

Malfatto 2012 99, 0.50 [0.15, 1.63]
Subtotal [95% C1) .99 0.50 [0.15, 1.63]
Total events

Heterogensity: Mot applicable

Test for overall effect: I=1.15 (P=0.25)

Subtotal [95% 1) 0% 0.40 [0.26, 0.63]
Total events 3

Heterogeneity: (hi*=3.38, df=6 (B=0.75); F=0% 4 +

Test for overall effect: 7=4.02 (P-{ailil 0.1 1

Test for subgroup differebees:Chif=3_22, df=3 (P=0.36); F=6.7% Favours Lewo Fawours control

Figure 2. Meta-analysis of mortality rate at the end of follow-up.

Mortalita ridotta nel gruppo levo 23/226(10,2) vs 53/198(26,8% (RR 0,40, p>0,0001):
- significativa vs placebo (RR 0,28, p=0,0001)

- -non significativa vs dobutamina Med Sci Monit 2015;21:895




Meta-analisi sulle infusioni ripetute di levosimendan: FE

Control Risk ratio Risk ratio
Study or subgroup S0 Total Weight M-H, fixed, 95% Cl M-H, fixed, 5% (I
1.2.1 Levo ws. Placebo
Mavrogeni 2007 28 4 5.1% 7.00 [3.84, 10.16]
Parissis 2006 26 5 17 4 2 6% 4,00 [0.35, 7.65]
Subtkotal (95% (1) 42 4T.6% 5.65[2.72,8.57]
Heterogeneity: Taw’=1.46; (hi*=1.48, df=1 (P=022); P=33%
Test for owerall effect =378 (P=0.0002)

1.2.2 Levo ws. Dobu

Bonios 2012 30z . 5.20[1.30,9.10]
Subrotal (95% (1) 5.20[1.30, 9.10]
Heterogeneity: Not applicable

Test for owerall effect I=2.61 (F=0.009)

1.2.2 Levo ws. PGE1

Berger 2007 7 —2.00 [-8.83, 5.05]
Subtotal (95% (1) —2.00 [-8.83, 5.05]
Heterogeneity: Not applicable

Test for owerall effect I=0.57 (P=0.57)

1.2.4 Levo ws. Furosemide

Malfatto 2007 87 54 12 ] 0.70 [-3.65, 5.05]
Subtotal (95% C1) 22 0.70 [-3.65, 5.05]
Heterogeneity: Mot applicable

Test for owerall effect =032 [P=0.75)

&

Total (95% 1) 104 0% 3.69[0.92, 5.45]
Heterogeneity: Taw’=5.32; (hi"=8.53, df=4 (P=0.06); P=55% b . }
Test for owerall effect F=2.61 (P=0.009) -0 —10 10

Test for subgroup differences: Chi*=6.74, df=3 (P=0.08]; F=55.5% Favours control Favours Levo

Figure 4. Meta-analysis of INWNEF comparisons at the end of follow-up.

Miglioramento della FE ( 3,69%, p=0.009) nel gruppo levo:
significativo vs placebo (5,65%, p=0,0002);
non valutabile vs dobutamina per piccolo numero pazienti

Med Sci Monit 2015;21:895
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Trans-em outward

K" channel ~ RyR2 “perde” calcio:

)" 4a'/Ca meno calcio
G : disponibile per la
: R sistole
L-type
Ca* channeal

l"

Phospholamban SarCO p|asn~'c

L RyR
reticulum
SERCA2a eticulu 2

R
2

SERCA2 down regolato: @

1. Ricaptazione rallentata

2. Meno calcio disponibile
per la sistole successiva

JACC HF 2014; 2:84-92




Nuovi inotropi: omecamtiv

Omecamtiv Mecarbil (OM) is a Novel
Selective Cardiac Myosin Activator

ATOMIC-AHF

Omecamtiv mecarbil increases the
entry rate of myosin into the
tightly-bound, force-producing

QLG state with actin

/ o \ More hands pulling on the rope

Mechanochemical Cycle of Myosin

ATP ADP- Pi . Increases duration of systole

ATPA STRONG APi Increases stroke volume

QEECore
> §.25 (> )
} P . No increase in myocyte calcium

ADP :
Force production No change in dP/dt,,,

No increase in MVO,

Malik FI, et al. Science 2011; 331:1439-43.




Nuovi inotropi: omecamtiv ATOMIC-AHF

Overall p value=0.33
47

L B
=] =
M L

b
=]
n

Dyspnea Response Rate
(% Responders)

=
:

Pooled oM oM om
Placebo Cohort1 Cohort 2 Cohort 3

Response Rate Ratio* 1.03 1.15 1.23
95% Cl 0.79-1.35 0.90-147 0.97-1.55

FIGURE

Change From Baseline in

Systolic Ejection Time (msec)

T T T T T T T
200 300 400 500 600
Omecamtiv Mecarbil Concentration (ng/mL)

T
700 800

606 pazienti, FE < 40%, AHF
Randomizzazione 3 dosaggi omecamtiv

End point primario:miglioramento
dispnea; end point secondari: altri
sintomi, eventi clinici

Maximal Troponin Concentrations

3]
L

BE
62
cw
sE 0O
Y-
En
=4 N
= E 21
£E

0 200 400 GO0 B00 1000 1200 MO0
Omecamtly Mecarbil C, (ng/mL)

Mz Troponin
Change From Baseline (ng/fmL)

T T T T T T T
200 400 &00 200 1000 1200 1400
Omecamtiv Mecarbil C__, (ng/mlL)

Systolic ejection time increased as comesponding plasma omecam tiv mecarbil
concentrations rese in 89 subjects from the echocardiographic substudy. Solid line = linear
regression; dashed lines = 95% confidence interval

JACC
2016;
67:1444

Maximal concentrations (Come) of omecamtiv mecrbil in plasma did not predict ma ximal
Chandge from baseline in troponin orncentrations {range —40 to 100 ngimilk The inset
presents the same data with an expanded y-axis (range —4 10 4 ngimil) excluding outliors.
Solid circles = 1 patient; lnees ininset = linear regression and 95% confidence intervals
Ma = madmal




Nuovi inotropi: omecamtiv COSMIC-HF

Table. KCCQ) Total Symplom Score (TSS) by Trestment Group

(% 10, %5 = 5)

Flacebo OM 25 mg po BIL O FE-Tlirafon

TSS-Overall in) 149 150
Baseline—Mean {SD) 69.7 (21.2)
'i'l'lill'lgl.' from baseline at 5.0 j
Week 20 - Mean (SD)
DifTerence vE. —
Placebo—Mezn
(9SRCT) W 24-set
TSS-Groap 1: B T 7S
Asymiplomatic lo
Midly Sx ()
seline—Mean (SD) T73(164)  BO.2(183) 784 (17.4)
g Irom baseline ab 1.6 (1LE) 2T {2.000) 4.3 (1.6}

— 1.24—4.1, 6.4}

sistole SV LVEDV LVESV FC

TEE-Group 1:
Moderalely [ Very
Spyverely S5X in) 3 3 3 3 0 i
Basellne—Nean | SI) GO [ 226) 58.3 (202 55.5 (18.7) Pazienti ambulatorlah’ FE & 40% 099 NT
Change from baseline at 9.5 (17} 11.3 (1.6 16.0 (2.7} pr()BNP >200
ek 20 - Mean (S0
DifTerence ve. — 5.7, 6.5 — 1.0, 14.0)*

Placebo—Mean Randomizzati 1:1 placebo vs omecamtiv 25
mg x 2, fino a 50 mg x 2

Valutazione clinica (scala Likert e KCCQ) ed
eco a 12 e 24 settimane

(95T

Teerlink JR. 20° Meeting HFSA, Orlando
17-20/9/2016



Nuovi inotropi: istaroxima

_4\\

| Postinfusion |}

& 7 8

gom/m*beat

Istaroxima: inibisce ATPasi Na-K > aumenta la liberazione di calcio in sistole;
stimola SERCA2 > aumenta la ricaptazione di calcio in diastole

Emivita 1 ore, non eliminato dai reni, tre metaboliti parzialmente attivi

Effetti collaterali: nausea , vomito, dolore nel punto infusione JACC 2008;51:2276



STRUTTURADEGLI ADENOVIRUS Terapia genica mirata al SERCA
U

Core : ds DNA

- covalentemente legato alla proteina TP V

- complessato alla proteina VII % —
proteina X (proteasi) =
proteina V —p core T

I
; i 0
CapS|de (252 capsomeri)
h 4 Core

240 esoni : trimeri di proteina Il -+ \8 components

12 pentoni : Base (pentameri di proteina lll) .

Fibra (trimeri di proteina IV) Caps'ld [
protems

proteina llIA=— esoni che circondano i pentoni el

proteina IX —p esoni delle facce

proteina VI ancora I’anello di esoni che circondano ipentoni con il core

proteina Vlll ancora gli esoni delle facce al core

Studi CUPID:

2011: 39 pazienti, miglioramento sintomi,
capacita funzionale, biomarcatori, funzione ey
Vsin, eventi clinici (Circ 2011; 124:304) =

2015: CUPID 2 (ESC, Londra): 243 pazienti,

end point primario: WHF a 12 mesi: NS

end point secondari: morte, VAD/trapianto, SERCA2
NYHA, 6MWT, QOL: NS



Inotropi: conclusioni

Inotropi:
Epinephrine - opamie ¥ Dobutanine * Milione
A Dovrebbero essere usati come bridge per il
A — tempo e dose minima efficace per valutare :
050
Incresse AT T e 2. Trapianto / VAD
Myocardial 02
i 4 ¢ 3. Risoluzione di cause precipitanti
Tachyarrhyfhmils — ummm—————
Hours 4. Terapia palliativa

Offiet of action Minutes ———

*Lowdoses(l-lmtg)ofdapamineanddobutamine Prima scelta nel paZiente ipOteSO € ipoperfuso,
have very similarcliical efects When vsed wet and cold

in heart failure,

g Prima scelta nel paziente con severa disfunzione
after prolonged beta-adrenergi stimulaton . :
v destra, senza ipertensione polmonare

Nel paziente beta bloccato tenere presente
variabilita di risposta in relazione al beta
bloccante e all’ inotropo



Vasodilatatori vs inotropi: effetti emodinamici
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Mitral regurgitant area(cm?2)

Capomolla S.
Am Heart J
1997:134:108

Chanaes of mitral requraitant iet area after intravenous nitro-



