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

Adhere® EHFS II'" Italian §** OPTIMIZED-HF* ESC HF Pilot' IN HF Outcome
(n =105 388) (n= 3580) (n= 2807) (n = 48 612) (n = 1892) (n = 1855)

Age (years), mean + SD 724 + 14 699412 73+ 11 73 4 14 70 + 13 72 4+ 12
Females (%) 52 38.7 39.5 51.6 373 398
lschaemic aetiology (%) 65 53.6 46 457 50.7 423
Medical history
Hypertension (%) 73 625 65.6 70.9 618 578
Diabetes mellitus (%) 44 328 38.4 415 35.1 404
Renal insufficiency (%) 30 16.8 24.7 19.6 26 325
Atrial fibrillation (%) 3 38.7 28.4 30.8 437 377
Baseline medications
ACE-IARBs (%) 53 63 725 51.3 60 59
Diuretics (%) 70 71 81 65.7 68 64
Beta-blockers (%) 48 43 32 53.1 62 41
Digoxin (%) 28 27 NA 23.4 21 16
Denovo HF (% 35 37.1 44 11.7 NA 43
Cardiogenic shock at

ent.
Hypertensive AHF at NA 1.4 NA NA 47 5.1

entry (%)

Oliva F, Mortara A e t al EurJ Heart Fail 2012
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Eziologia dello Shock Registri UTIC

Blitz

In ACS Outcome
Blitz 4

Mantra

Eyeshot

o

28217 pts
(4.3% in Shock)

Non ischemica

20%
cardiomiopatia, valvulopatia,
miocardite, embolia polmonare...

Ischemwa f,_.r—""" v

S. Valente et al, G Ital Cardiol 2017
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Lo Shock

e una patologia rara

4

1-1.5 casi ogni 12500 abitanti
(rara se < 5 ogni 10000 abitanti)

COME TUTTE LE PATOLOGIE RARE SI CARATTERIZZA PER:

la difficolta ad arrivare a una diagnosi in tempi brevi,
la scarsita di percorsi assistenziali strutturati,

la mancanza di terapie specifiche e la difficolta di accesso alle
stesse,
I’andamento spesso altamente invalidante.

S. Valente et al, G Ital Cardiol 2017
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Figure 2 All-cause in-hospital mortality according to the acute heart failure profile at entry. ACS, acute coronary syndrome; CS, cardiogenic
shock; HF, heart failure; PE, pulmonary cedemz; RV, right ventricular.
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Oliva F, Mortara A e t al Eur J Heart Fail 2012
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S. Valente et al, G Ital Cardiol 2017
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2. Quadro clinico-emodinamico basale
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PLACEQ Advanced Heart Failure

Table I3 Criteriafor definition of advanced heart failure

Al the following criteria must be present despite optimal medical treatment:

1. Severe and persistent symptoms of heart failure [NYHA class Il (advanced) or IV].
2. Severe cardiac dysfunction defined by at least one of the following:

LVEF <30%

Isclated RV failure (eg., ARVC)

MNon-cperable severe valve abnormalities

Non-operable severe congenital abnormalities
Persistently high (or increasing) BNP or NT-proBNP values and severe LV diastolic dysfunction or structural abnormalities (according to the definitions

of HFpEF).

3. Episodes of pulmonary or systemic congestion requiring high-dose iv. diuretics (or diuretic combinations) or episodes of low output requiring inotropes

or vasoactive drugs or malignant arrhythmias causing >1 unplanned visit or hospitalization in the last 12 months.
4. Severe impairment of exercise capacity with inability to exerdse or low 6MWT distance (<300 m) or pVO; <12 mLUkg/min or <50% predicted value,

P ———

estimated to be of cardiac origin.

2021 ESC HF Guidelines Eur Heart Journal 2021
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INTERMACS level

I. Cardiogenic shack Haemodynamic instabi 1§ doses of catecholamines ECLS, ECMO,
“Crash and burn™ andlor mechanll:al cirg S h O C k ritical hypoperfusion of target | percutanecus

suppart devices

. Progressive decline ntravenous inotropic support with acceptable pressure but rapid
despite inotropic deterioration of renal function. nutritional state. or signs of congestion.
support “Sliding on
otopes Pre-Shock
3. Stable but inotrope Haemodyramic swumy roms o wr wawe mcwans Joses of inotropics, but 78.4+2.5%
dependent ‘Dependent necessary due to hypotension, worsening of symptoms, or progressive

emporary cessation of inotropic treatment is possible, but patient presents

Frequanr. flyer” ambulatory | with freguent symptom recurrences and typically with fluid overload.

5. Exertion intolerant 93.0+3.9%'

SC Avanzato/Refrattario.

6. Exertion limived
"'W'EMI'IE wounded” | FERL CEMIF IALEUEY UY NEIIL dUYILE | L U|.l|'JEI|'I

7."Placehalder" Patient in NYHA Class lll with no current or recent unstable fluid balance. | Discuss IVAD | -
a5 option
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Classificazione Fisiopatologica SCAI
| Advanced HF I

4

A-At risk B-Beginning C-Classic

At risk of C5; Relative hypotension Hypoperfusion that requires an initial set

SBP=N;CI=2.5; or tachycardia without of Interventions (inotropes, pressor, MCS,

Lactate=N hypoperfusion; or ECMO) beyond valume resuscitation to

No hypoperfusion  Cl<2.2,PA sat 265%, restore perfusion; Cl<2.2,PA sat <65%,CP
Lactate<2mmol/l <0.6. Lactates2mmaol/|

uctau::mmuﬂ—*— Lactate=2mmalfL ——

mean arterial pressure x cardiac output
451

CPO, =

Pulmonary Artery Pulsatile Index (PAPi) =(PASP - PADP)/RAP (patologicp <1.85)

Catheter Cardiovasc Interv. 2019;94(1):29-37.
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% ADVANCES IN CAR(

Stage A Stage B Stage C,D,E ~ j
£ Congestion
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= i
] sSBP=N  sepw¥ sep=N/¥ sapw sepdbe sepdd serdd
E Cl=N SVR=N/ SVRA A SVR=N,/¥ SVR=-G svR="bd sVR=Ned g
=
Constriction of artericles Dilatation of arterioles Paralytic dilatation Paralytic dilatation
= Constriction of venules Constriction of venules Capillary stasis Microthrombosis
E Closed true capillaries Opening of true capillaries Mlicrothrombaosis 4 Permeability, apacidosis
f_; Maintain drive pressure Microcirculatory stasis, Acidosis A Permeability, 4 Acidosis Mitochendrial loss
£
8 L
S
E ®AC
=
=
& SIRS
E
S
% Pump deterloration - -gl'éumbugs
— Ischemia =
I
o - _a . s 2 Oliguria
‘.8 Organ injury :‘v:jno);?srnla __J-J'\__}’ Organ dysfunction ‘ 1~Crea|:|.':lne.
=} & MBUNYeGFR
g Alteration of ACM A Cystatin C
= -
>
= Acute Liver Injury - ﬁ
g Congestive _h_epa_lopathy ) ABowell permeability
ao PGGT, PBilirubine PALT, PAST MBacterial translocation
o A Endotoxins g Cytokines

Chioncel O et al, Eur J Heart Fail 2020
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Unit and Hospital Mortality in Each SCAI Shock Stage

Stage A ("At risk") Neither hypotension/tachycardia nor
hypoperfusion

Stage B ("Beginning") Hypotension/tachycardia
WITHOUT hypoperfusion

Stage C ("Classic") Hypoperfusion WITHOUT
deterioration

Stage D ("Deteriorating)” Hypoperfusion WITH deterioration

CENTRAL ILLUSTRATION Definitions of SCAI Shock Stages A Through E, With Associated Cardiac Intensive Care

Cardiogenic Shock Stage Observed Mortality in Overall Cohort

NOT refractory shock
Yy

Jentzer, J.C. et al. J Am Coll Cardiol. 2019;74(17):2117-28.

oo\o K 6\0 oo\o ", 00\0 6\0 ‘, oo\o b 00\0 ’\ 6\0

S - - - h
Stage E ("Extremis”) EK%OP"}" fui'on V\Ir’:Tdeeterloratlon m Cardiac Intensive Care Unit Mortality
refractory shoc m Hospital Mortality

Cardiac intensive care unit and hospital mortality increased as a function of higher Society for Cardiovascular Angiography and Intervention shock stage.
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3. La Traiettoria Clinica durante il ricovero
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FIGURE 1 Clinical Course of Heart Failure

Trajectory  not

Check improved/
{ongoing} worsenlng’o

Focus of Care

Early acute Late acute Optimization Early post- Transition to
phase phase phase discharge phase | chronic care

Admission Transition to Discharge First Follow-up
Oral Therapies Visit
B Clinical decompensation

[ Discharge coordination

Ongoing optimization of outpatient care
B Guideline-directed medical therapy
@ Evaluation for long-term trajectory

Hollenberg et al , JACC 2019
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Pl_ ACE @ SE | CENTRAL ILLUSTRATION: Clinical Variables and Parameters to Define

Society for Cardiovascular Angiography and Interventions Stages

PLATIORM OF LABORATORES FOR ADVANCES IN CARDIAC EXPERENCE

SCAI
Shack Stage

SCAI-CSWG
Shock Stage

(s e (ot ()

Kapur NK, et al. J Am Coll Cardiol. 2022;80(3):185-198.

Intra-Aortic Pump
Impelia (2.5, CP, 5.0, 5.5, or AP)
TandemHeart (LV or RY Suppert]
VA-ECMO
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Percorso paziente in shock

PAS <90 mmHg per pil di 30 min/segni clinici di congestione polmonarefalmeno un segno di ipoperfusione d'organo

(diuresi <30 mi/h, stato mentale alterato, cute fredda e sudata, lattati >2 mmol/l)

EEEE R ..

Cose da
fare u

Catetere vescicale

e toraceEco torace

Evidenza di ostacolo

Presenza di disfunzione
ventricolare sinistra

Bassa PVC/VCI piccola
Normale/ridotta contrattilita

’ all eiezione ventricolare

|

| Shock ostruttivo ! EShock:ardiogeno|

Normale/ridotta contrattilita
Evidenza dinico-strumentale di

infezione

|Shock ipovolemico |

Valuta la
concomitante
necessita di
supporto
ventilatorio

e
E 15’

PVC »8 mmHg
PAM <65 mmHg

3

Inizia Vasopressore

PVC <8 mmHg
PAM <65 mmHg

Fluid challenge: almeno 250 ml di
cristalloidi in 15-30 min

g s

g:.s-ao min
Persiste PAM <85 mmHg

Con PVC >8 mmHg

Rivaluta parametri. Obiettivi raggiunti? —n_-

(PAS >90, FC <110, SwcO,

Rivaluta parametri. Raggiunti

in aumento)

obiettivi target? _m_.

Prosegui terapia
Rivaluta a 30 min:
lattati, SweO,, EGA arteriosa, diuresi

Considera assistenza meccanica al
circolo (IABP, ECMO, Impella)

Mortara A et al, GIC 2019
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4. Il Trattamento Farmacologico
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@ ESC GUIDELINES
EESC Eurmpen e ol (027) 00,1 T8
Eurmpean SOCRY oot (M et

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Authors/Task Foree Members: Theresa A. McDonagh* (Chairpe rson) (United
Kingdom), Marco Metra O * (Chairperson) (ltaly), Marianna Adamo (Task Force
Coordinator) (ltaly), Roy S. Gardner (Task Foree C ) (United Kingdom),
And B bach (United Kingdom), Michael Bshm (Germany), Haran Burr
(Switzerland), Javed Butler (United States of America), Jelena Celuticiend
(Lithuania), Ovidiu Chioncel (Romania), john G.F. Cleland (United Kingdom),
Andrew | 5. Coats (United Kingdom), Maria G. Crespo-Leire (Spain),

Dimitrios Farmalds (Greeee), Martine Gilard (France), Stephane Heymans

-

m
|
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@ ESC GUIDELINES
ESC Fiart joueral (0 21) 00,1 18
:’:ﬂl"w“{ e 9L O Yk oty b 30

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Authors/Task Foree Members: Theresa A. MeDonagh* (Chairperson) (United
Kingdom), Marco Metra 0 * (Chairperson) (ltaly), Marianna Adamo (Task Foree
Coordinator) (lealy), Roy 5 Gardner (Task Force Coordinator) (United Kingdom),
Andreas Baumbach (United King dom), Michael Bshm (Germany), Haran Burrd
(Switzerland), Javed Butler (United States of America), Jelena Celutiend
(Lithuania), Ovidiu Chioneel (Romania), john G.F Cleland (United Kingdom),
Andrew ) 5. Coats (United Kingdom), Maria G. Crespo-Leiro (Spain),

Dimitrios Farmakls (Greeoe ), Martine Gilard (France), Stephane He yrmans

Inotropic agents

Inotropic agents may be considered in patients
with SBP <90 mmHg and evidence of hypoperfu-
sion who do not respond to standard treatment,
including fluid challenge, to improve peripheral

perfusion and maintain end-organ function.”®’

Inotropic agents are not recommended rou-
tinely, due to safety concerns, unless the patient
has symptomatic hypotension and evidence of
hypoperfusion 37467478

Vasopressors

A vasopressor, preferably norepinephrine, may
be considered in patients with cardiogenic shock
to increase blood pressure and vital organ

485 —487

perfusion.
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1N Cochrane
sl Library

Cochrane Database of Systematic Reviews

Cochrane Database of Systematic Reviews 2018i Issue 1. Art. No.: CD009669.

DOI: 10.1002/14651858.CD009669.pub3.

www.cochranelibrary.com

there are no robust and convincing data to support a distinct inotropic or vasodilator drug-based therapy s a superior solution

to reduce mortality in haemodynamically unstable peaple with cardiogenic shock or LCOS.

Schumann J, Henrich EC, Strobl H, Prondzinsky R, Weiche S, Thiele H, Werdan K, Frantz S,
Unverzagt S
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REVIEW ARTICLE

Strength
of the Quality of evidence Reason
Recommendation recommendation Benefits and harms (s) for downgrading Comments

Vasopressor treatment of patients with septic shock

1. We recommend Strong Increased risk of dysrhythmias Moderate due to imprecision
using and short-term mortality in
norepinephrine patients treated with
rather than dopamine
dopamine
2. We suggest using Weak No difference in short-term Low due to imprecision and
norepinephrine mortality. The potential harm risk of bias
rather than associated with use of
epinephrine epinephrine has been
inadequately assessed
3. We suggest using Weak No difference in short-term Low due to imprecision and
norepinephrine mortality, ischaemic events, risk of bias
rather than dysrhythmias or use of renal
vasopressin replacement therapy. The
analogues potential harm associated

with use of vasopressin
analogues has been
inadequately assessed
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‘ ORIGINAL ARTICLE

Milrinone as Compared with Dobutamine
in the Treatment of Cardiogenic Shock

Rebecca Mathew, M.D., Pietro Di Santo, M.D., Richard G. Jung, Ph.D.,
Jeffrey A. Marbach, M.B., B.S., Jordan Hutson, M.D., Trevor Simard, M.D.,
F. Daniel Ramirez, M.D., David T. Harnett, M.D., Anas Merdad, M.B., B.S.,

Aws Almufleh, M.B,, B.S., Willy Weng, M.D., Omar Abdel-Razek, M.D.,

Shannon M. Fernando, M.D., Kwadwo Kyeremanteng, M.D., M.HA.,

Jordan Bernick, M.Sc., George A. Wells, Ph.D., Vincent Chan, M.D.,

Michael Froeschl, M.D., C.M., Marino Labinaz, M.D., Michel R. Le May, M.D.,

Juan J. Russo, M.D., and Benjamin Hibbert, M.D., Ph.D.

N ENGL ) MED 385;6 NEJM.ORG AUGUST 5, 2021

A Primary Composite Outcome

100
&
-
=
g 75
ad
§
- Milrinone
g 0 L
Frs _I—I_‘—I_l_
8 Dobutamine
& 25
A
E Hazard ratio, 0.91 (95% CI, 0.61-1.34)
) T T 1
1] 10 20 30
Days to Event
No. at Risk
Milrinone 96 42 26 7
Dobutamine 96 43 25 13

B In-Hospital Death from Any Cause

100
&
5
= 75 Milrinone
E . S
2
§ 504 Dobutamine
TS
3
§ =
x Hazard ratio, 0.84 (95% CI, 0.53—1.31)
a
0 T T 1
1] 10 20 30
Days to Event
MNo. at Risk
Milrincne 96 55 34 15
Dobutamine 96 55 33 19
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Quale Vasopressore/Inotropo scegliere

SUPPORTARE LA
PORTATA CARDIACA

A4

AUMENTARE
LA PERFUSIONE
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P I_ / Receptor Binding
| Medication Usual Infusion Dose a, B, B, Dopamine
Vasopressor/inotropes Vasi Cuore M.Liscia
Dopamine 0.5-2 pg-kg-min~' - + - ++ 1CO
5-10 pg-kg-'-min-! + +++ - ++ 1CO, 1SVR
10-20 pg-kg-"-min-! ++— —+ - ++ T1SVR, 1CO
Norepinephrine 0.05-0.4 pg-kg-"-min-! ++++ + - - T1SVR, 1CO
Epinephrine 0.01-0.5 pg-kg-"-min-! ++++ ++++ +++ - 11CO, 11SVR
Phenylephrine 0.1-10 pg-kg-'-min-' +++ - - - TSVR
\asopressin 0.02-0.04 U/min Stimulates V, receptors in vascular smooth muscle 11SVR, «=PVR
Inodilators
Dobutamine 2.5-20 pg-kg-'-min-" - ++++ ++ - T1CO, [SVR, |PVR
Isoproterenol 2.0-20 pg/min - +H+ ++ — T1CO, |SVR, |PVR
Milrinone 0.125-0.75 pg-kg-"-min-! PD-3 inhibitor 1CO, |SVR, |PVR
Enoximone 2-10 pg-kg-"-min-! PD-3 inhibitor 1CO, |SVR, |PVR
Levosimendan 0.05-0.2 pg-kg"-min-"’ Myofilament Ca?+ sensitizer, PD-3 inhibitor 1CO, |SVR, |[PVR

CO indicates cardiac output; CS, cardiogenic shock; PD-3, phosphodiesterase-3; PVR, pulmonary vascular resistance; and SVR, systemic
vascular resistance.

AHA Scientific Statement, Circulation october 2017




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

IN CARDIAC EXPERIENC

€

SUPPORTARE LA
PORTATA CARDIACA

AUMENTARE
LA PERFUSIONE

Farmaco Dosagglo Farmaco Dosagglo _ _ sito d"azione Effett!

terapeutico

a1 B
1 .

'Vasopressore/inotropo Vasopressore/inotropo
Dopamina 053 pgg/min - + - -+ tec Dopamina 053 ygkg/min

3.10 pg/g/min + Fre + o 11PC, 1RVS 2.10 pg/kg/min

10-20 pgykgmin e = - - T1RVS, tPC 10-20 pgrkgamin
Norzdrenalina 0.05-0.4 pgAg/min et = + - $iays 4o Noradrenalina 0.05-0.4 ugkg/min
Adrenalina 0.05-0.5 pgAg/min e free e = Adrenalina 0.05-0.5 pgkg/min
Vasopressing 0.02-0.04 W/min stimola M 1 nella muscolatura lisaia RVS, —HVE Vasopressina 0.02-0.04 Wmin
Inodllatatore Inodilatatore
Dobutamina 2-20 pgAg/min (1) Dobutamina 2-20 pgAkg/min (1C) + et - - 11PC. |RVS, JRVP
soproterencio 2-20 pg/min soproterencio 2-20 pg/min - et 4+ - 11PC. |RVS, JRVP
Milincne 0.125-0.75 pg/kg/min inbbitore delle fosfodiesterasl 3 Mirinane 0.125-0.75 pgrkg/min inibitore delle fosfodiesterasl 3 1PC, JRVS, JRVP
Enoximone 2-10 pgAkg/min Inibitore delle fosfodiesterasi 3 Enaoximone 2-10 pg/kg/min nibitore delle fosfodiesterasi 3 1PC. JRVS, JRVP
Levosimendan 0.05-0.2 pgkg/min inbitore delle fosfodlesteras! 3, cloo sensbilizzante Levosimendan 0.05-0.2 ugkg/min Inbitore delle fosfodlesteras! 3, caloo sensbilizzante 1PC. JRVS, JRVP

PC. portata cardiaca; RVF, reskstenze vascolar polmonart;

FC, portata cardiaca; RVE, resistenze vascolar polmonar; RVS, reskstenze vascolarl sistermiche.
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SUPPORTARE LA
PORTATA CARDIACA

Farmaco Dosagglo
al [0} p2 Recettore
dopaminergico
Vasopressore/inotropo
Dopamina 0.5-3 yug/kg/min + i 1PC
3-10 pakg/imin + -+ » -+ HPC, 1RVS
10-20 pgrkg/min +++ + e + T1RVS, $PC

0.05-0.5 pgkg/min

11PC, 11RVS

Dobutamina 2-20 pg/kg/min (IC) + g ++ - 11PC, JRVS, |RVP
soproterencio 2-20 pgrmin peae. bt 11PC, RVS, |RVP
Mmilfincne 0.125-0.75 pg/kg/min Inibitore delle fosfodlesteras! 3 1PC, JRVS, JRVP
Enoximone 2-10 pgkg/min Inibitore delle fosfodlesteras! 3 1PC, JRVS, JRVP
Levosimendan 0.05-0.2 povkg/min Inbrtore delle fosfodiesteras! 3, caloo sensibilizzante 1PC, |RVS, JRVP

PC, portata cardlaca; RVF, resistenze vascolarl polmonart; RVS, resistenze vascolar sistemiche.

AUMENTARE
LA PERFUSIONE

Farmaco Dosagglo sito d'azione Effetti
al B B2 Recattore
dopaminergico
Vasopressore/inotropo
Dopamina 0.5-3 pgkg/min = + -~ ey tPC
3-10 pgkgamin + u+ + - 11PC, 1RVS
10-20 pgrigamin - — - - 1RVS, 1PC

Noradrenalina

Dobutamina
koproterencio

Milrinone
Enoximone

Levosimendan

0.05-0.4 ugkg/min e -+ + - 11RVS. 1PC
0.05-0.5 povkg/min TIPC, TIRVS

2-20 pgkg/min (1C) + Frees ++ = 11PC. |RVS, JRVP
2-20 pg/min - R ad - 11PC, |RVS, JRVP
0.125-0.75 pgkg/min nibitore delle fosfodiesteras! 3 1PC. JRVS, JRVFP
2-10 pgkg/min nibitore delle fosfodiesteras! 3 PC. JRVS, |RVP
0.05-0.2 pgkg/min Inibitore delle fosfodlesteras! 3, caldo sensbilizzante 1PC, [RVS, JRVP

PC, portata cardlaca; RVF, resistenze vascolari polmonari; RVS, resistenze vascolarl sistemiche.
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Messaggi Conclusivi

Lo shock € una patologia rara e per questo e difficile da trattare con percorsi
strutturati soprattutto in assenza di trial di validazione della terapia farmacologica

La causa piu frequente e la malattia ischemica e solo nel 20% dei casi si puo
pensare ad un’altra eziologia

Lo shock ha un percorso progressivo che e’ stato diviso in 5 stadi con fisiopatologia,
prognosi e necessita terapeutiche differenti (stadio A= E). Questo implica
scelte rapide nel percorso di cura secondo la traiettoria del paziente.

Nella fase di ipoperfusione e deficit emodinamico e’ necessaria una corretta scelta
personalizzata dell’inotropo/vasopressore cercando di associare al profilo clinico-
emodinamico del paziente il meccanismo di azione recettoriale del farmaco




