PLACE®

PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE

ROMA 92 Edizione

Centro Congressi
di Confindustria 30 Settembre

Auditorium 1 Ottobre
della Tecnica 2022

LO SHOCK TEAM NEL 2022

ASSISTENZA ANESTESIOLOGICA
NEL PAZIENTE CON SHOCK
CARDIOGENO

Dr. Iasevoli Nicola




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

Definition of Cardiogenic Shock
( )

Acute cardiac hemodynamic instability may result from disorders that impair function
of the myocardium, valves, conduction system, or pericardium, either in isolation or in
combination. CS is pragmatically defined as a state in which ineffective cardiac output
caused by a primary cardiac disorder results in both clinical and biochemical
manifestations of inadequate tissue perfusion.
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% ADVANCES IN CARDIAC EXPERENCE

Cause miocardiche

Eziopatogenesi

Cause meccaniche Cause aritmiche

Cause miste: concomitanti condizioni
ad eziologia mista

IMA esteso, IMA di lieve
o moderata estensione in
presenza di disfunzione
preesistente

Cardiomiopatia dilatativa/
restrittiva/infiltrativa

Miocardite

Cardiotossicita da farmaci o
tossine

Estesa ischemia/infarto del
ventricolo destro o infarto
piccolo o moderato in
presenza di disfunzione
preesistente o ipertensione
polmonare

Valvulopatia (stenosi aortica, Bradiaritmie
insufficienza aortica acuta, stenosi

mitralica, insufficienza mitralica

acuta, disfunzione acuta di protesi

valvolare)

Complicanze meccaniche dell'IMA  Tachiaritmie ventricolari

@ tamponamento cardiaco

Tachiaritmie
sopraventricolari

Cardiomiopatia ipertrofica con
ostruzione del tratto di efflusso

Embolia palmonare

Dissezione aortica

Eccessivo dosaggio di inotropi,
vasopressori o vasodilatatori

Shock settico con conseguente severa
depressione della contrattilita miocardica

Infezioni o emorragie in paziente
con cardiomiopatia preesistente o
valvulopatie

Contusione miocardica

Shock post-pericardiotomico

IMA, infarto miocardico acuto.
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Fisiopatologia
Acute myocardial infarction / \
: _— .
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(o i Ridotta
Cardiac Output L -
Stmke volume 4 ;_:'
Hypotensmn
Pe"lpheral perfusmn .
Bleeding/
Transfusion Coronary
pen‘usmn v T
NO T :.
Peroxynitrite T i

Interleukins T i
TNF-a T ':f

Ipoperfusione coronarica e
tessutale

Liberazione di Citochine

SVR L
Pro-Inflammation
Catecholamine sensitivity +
Contractility &

Attivazione NOS
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FISIOPATOLOGIA

Heart Failure Pathophysiology K \
Myocardial Injury T T Reduced Cardiac Output

$Caro\id‘bnaronlacemorIstimulation i AttivaZione Sistema
enal perfusion
Simpatico

Activation of the SNS
’—Ac(t:i\lrgl:;not: th:RAAS—» cl BNP
ANP
T Heart Rate and inotropy Vasoconstriction - T afterload o o R
O ) (from increased angiotensin 11) ° AttlvaZlOIle SIStema
Myocardial toxieity Hemodynamie u{llﬂ‘ulmns -1 preload
(from increased aldosterone)
L L L
== Renina-Angiotensina-
Worsened LV Function -yl iny

Aldosterone
Symptoms of heart failure
S— b ’ \ J
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Possiamo definire lo SC come I’incapacita del
trasporto di ossigeno ( oxygen delivery DO2)
di soddisfare il consumo miocardico e
periferico di O2 (VO?2)

Ipoperfusione Shift verso
tissutale metabolismo anaerobio
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Trasporto di O2

DO2= CO X CaO2(Hbx1,36x Sa0O2 + Pa02 x0,0031)

La quantita di O2 disponibile ¢ determinata da numerosi
fattori:

* Funzione respiratoria
* Funzione Cardiaca (CO)
* Concentrazione di Hb

—
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1E5 FOR ADVANCES IN CARDIAC EXPERENCE

Consumo di O2

VO2= CO X (Ca02 - CvO2)

La VO?2 ¢ indipendente dal DO2 per un ampio range di valori
perché I’Estrazione si adatta rapidamente alle variazioni di DO2
fino al DO2 critico dove il VO2 diventa dipendente dal DO2 con

ipossia tessutale ed incremento dei Lattati

—
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DO?2 critico

|:r|| Cal Dr.‘}

130 L) BOO -
= DO2 (mifmin) - ED2
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Clearance Lattati e mortalita

— S — S —
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Segni clinici precoci

¢ Pallore cutaneo

* Tachipnea

* Tachicardia

* PAS <90 mmHg o PAM <65 mmHg

* Shock index 20.7 o shock index modificato 21 .4
e  Cianosi

* Agitazione/obnubilamento sensorio

* QOhgoanuria

PAM, pressione arteriosa media; PAS, pressione arteriosa sistolica
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QUADRO CLINICO

Pre-shock Shock Shock severo

#  PAS <100 mmHg #  PAS <90 mmHg *  PAS <90 mmHg

& FC 70-100 bfmin # FC =100 birmin ¢ FC =120 b'min

= Lattah normal ¢ Lattati »2 mmoll * Lattati >4 mmob]
*  hNormake cogninone ¢ Alterato stato mentale *  (Hiundimento

¢  Estremita fredde ¢ [Estremita fredde ¢ Estremita fredde

s (] 2-2.2 Vrman/my ¢ C}1.52 Vrmarvm® o C1<1.5 Umindm®
e PCOWP <20 mmHg ¢ PCWP =20 mmHg e PCWP =30 mmHg
& CPO>1W e CPO<TW * CPO<OB6W

=  Mon inotropi o 1 a bassa dose ¢« 1 inotropo a dose medio-elevata ¢ 2o pidinotrop

Cl, indice cardiaco; CPO, potenza cardiaca, FC, freguenza cardiaca; PAS, pressione artenosa sistolica; POWP pressione o incuneamento pol-
monanre
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FLATFORM OF LABORATCRIES FOR ADVANKES IN CARDIAC EXPERNCE

Trials clinici K
Parametri monitorizzati

AMI-CS

Sample size 302

AND

extremities)

criteria PCWP >15 mm Hg

“Data was evaluated for 686 patients.

Study arms Emergent revascularization vs.
initial medical stabilization in

Clinical # SBP <90 mm Hg for 230
criteria mins OR vasopressors to
maintain SBP >90 mm Hg

# End-organ hypoperfusion
(urine output <30 ml/h or cool

Hemodynamic ¢ CI <2.2 I/min/m? and

IABP vs. optimal medical therapy
in AMI-CS treated with early
revascularization (PCI or CABG)

600

» Sustained SBP <90 mm Hg for
230 min or catecholamines to
maintain SBP >90 mm Hg AND
 Clinical pulmonary congestion
AND
* Impaired end-organ perfusion
with >1 of the following criteria:

a) Altered mental status

b) Cold/clammy skin and
extremities

¢) Urine output <30ml/h

d) Lactate >2.0 mmol/l

IABP-SHOCK 1I Trial (2012 PRIT-SHOCK Trial (2017,
SHOCK Trial (1999) (2) SHOG A0 N pRESS Trial (2017) (23) cuy & &N
(22) 20
Study design  RCT RCT RCT RCT

Impella CP vs. IABP in
mechanically ventilated patients
with AMI complicated by severe
Cs

48

o Sustained SBP 290 mm Hg for
>30 min or need for

i [

Culprit lesion PCI (with option of
staged revascularization) vs. ad
hoc multivessel PCI in AMI-CS
with multivessel CAD

786"

o Sustained SBP 290 mm Hg for
>30 min or need for

to maintain

P

SBP >90 mm Hg

SBP>90 mm Hg
o Clinical pulmonary congestion
® Impaired end-organ perfusion
with 21 of the following criteria:

a) Altered mental status

b) Cold/clammy skin and
extremities

¢) Urine output <30 ml/h

d) Lactate >2.0

AMI = acute myocardial infarction; CABG = coronary artery bypass grafting; CAD = coronary artery disease; CI = cardiac index; CS = cardiogenic shock; CULPRIT-SHOCK =
Culprit Lesion Only PCI versus Multi-vessel PCI in Cardiogenic Shock; IABP = intra-aortic balloon pump; IABP-SHOCK II = Intraacartic Balloon Pump in Cardiogenic Shock
II: IMPRESS in Severe Shock = IMPella versus IABP Reduces mortality in STEMI patients treated with primary PCI in Severe cardiogenic SHOCK; PCI = percutaneous
coronary intervention; NA = not applicable; PCWP = pulmonary capillary wedge pressure; RCT = randomized controlled trial; SBP = systolic blood pressure; SHOCK = Should

We Emergently Revascularize Occluded Arteries in Cardiogenic Shock.

JACC: Heart Failure

Volume 8, Issue 11, November 2020, Pages 879-891
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Monitoraggio

Primo step da effettuare subito

Posizionamento di
cocardiografia [ Posizionamento CVC J monitoraggio arterioso
(a. radiale)

!

Infusione di farmaci Lattati
PVC pO, P/F
EGA per SvcO, PAM

Eziologia

Valutazione emodinamica

Secondo step
[ Resistenze periferiche ] [ SvcO, — Lattati J

( Eseguire riempimento ed impostare terapia specifica in base alla valutazione integrata J

Rivalutazione dopo 30 min ed ogni 30-60 min
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Monitoraggio

Posizionamento di
[ Posizionamento CVC J monitoraggio arterioso
(a. radiale)

!

Infusione di farmaci Lattati
PVC pO, P/F
EGA per SvcO, PAM

ECG Ecocardiografia

Eziologia

Valutazione emodinamica

Secondo step
[ Resistenze periferiche ] [ SvcO, — Lattati J

( Eseguire riempimento ed impostare terapia specifica in base alla valutazione integrata ]

Rivalutazione dopo 30 min ed ogni 30-60 min
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TAMPONAMENTO CARDIACO
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RIDOTTA CINESI GLOBALE
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RIDOTTA CINESI GLOBALE
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RIDOTTA CINESI GLOBALE
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VALUTAZIONE FE

*

LVEF MOD A4C s

2 LVLs AdC % cm‘

LVESV MOD A4C 109 mi

i 88cm
LVEDV MOD A4C 160 m
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STIMA DELLA CO

Calcolo della gittata sistolica

" ~-;.~»_‘- o

Siwvet = 3.8 cm*

S (cm?)= T (% duven®

integrale velocita/tempo (cm)

Volume emy =S x VTI

Volume =38cm?x16.2cm=61.6cm?(ml)
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VALUTAZIONE DEL RIEMPIMENTO VOLEMICO

-

// e ) / Hepatic vein

————*

+—— Right atrium = Right atrium

Horizontal end-expiramrv distance between the most Horizontal end-inspiratory distance between the most
cephalad point of the liver and theleft screen edge cephalad point of the liver and the left screen edge
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ECOGRAFIA POLMONARE
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Ultrasound Guided Shock Management

Vasocostrittori
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Posizionamento CVC e valutazione SvCO2 .

TERAPIA EMODINAMICO-GUIDATA DELLO SHOCK CARDIOGENO - parte 1

i Non shock cardiogeno
STEP 1 |775 mmHg | Considerare i {nitrato, sodio nitroprussiato)
uire fluid challenge [ancara <65 mmHg Considerare vasopressore
<65 mmHE | (200 mi cristalloidi in 15.30 min) I scelta lina)
[65-75 mmHg ‘4—| , Considerare 'aggiunta di un inotropo

(I scelta dobutamina)

E seguire riempime nto volemico
(Bmmig (cristalloidi)
J

| ancora <65-70% | Ccrsdlld:’::;‘?'?gg‘m

Aok

8-12 mmHg

o 1
HCT >30% o Hb >9 g/d (I sceka

Ridurre noradre nalina
>1200 dynxs:cm"}—' Cons| re bassa dose di il (se la PA lo permette)

°—< |<m0dyn:sxcm5 > Considerare bassa dose di vasopressore se non gia In atto
L ) Stop vasodilatatore

800-1200 dynx sx cm* 4’ Continuare la terapia

| S

Identificare e trattare la causa scatenante dello shock cardiogeno

Miglioramento Rivalutazione a 30, 60, 90 min “W"
Continuare terapia in atto (eventuale adeguamento della terapia) aMsc

Figura 1. Flow-chart operativa sulla gestione della terapia farmacologica nei pazienti in shock cardiogeno. Gli
step descritti devono essere considerati in continuita durante la stessa valutazione del paziente.

Hb, emoglobina; HCT, ematocrito; MSC, assistenza meccanica al circolo; PA, pressione arteriosa; PAM, pressione
arteriosa media; PVC, pressione venosa centrale; SvO,/SvcO,, rapporto saturazione venosa mista di ossigenofsatura-
zione venosa centrale di ossigeno; SVR, resistenze vascolari sistemiche; tp, terapia; VCI, vena cava inferiore.
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Il monitoraggio emodinamico

sistemi calibrati ‘ ‘-f

Invasivo sistemi non ccl:bmh
bioimpedenza
bioreattanza

MiEno iInvasivo volume clamp tech
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PULSE COUNTOUR

Pulse Contour Mcthads Percio, con una compliance costante

1 PAVariazione = 1

mmllg
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TERMODILUIZIONE VS PULSE

COUNTOUR

ACO{TPID) (Wtre min™"

3~

* — Briih T + 2007
L] . - » dou: 10,109 tja/samnIT7  Advance Access publication on jdy 4. 2007
[} - i * by

P - Measurement of cardiac output: a comparison between
transpulmonary thermodilution and uncalibrated pulse
contour analysis’™

ALRN -0 =W
[ ]

S. G Sakka' %, L Kozieras®, O. Thuemer? and N. vian Houwt?

&~ o (n
—
B
o0
23

=t Tt T toT— -+ o= ot 11 ot -
8-7T-6-64-3-2-10 1 2 3 4 5 6 7 8
ACO(Vigleo™) (litre min~")

A CO Noradrenaline Induced




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

Sy MESH WY P

| 208

Riempimento Volemico

Intravenous Fluids

Fluid resuscitation strategy is a clinical challenge in the early management of CS as it is often difficult
to assess and can vary over time. In right-sided heart failure, right atrial pressures and pulmonary
artery wedge pressures are poor predictors of fluid response.15, 35 Echocardiography can assess
right-sided heart volume status and rule out pericardial fluid collection.15 The definitive method of
volume status assessment and adequacy of resuscitation is right heart catheterization, which should
be performed in conjunction with coronary angiography. If hypovolemia is present, conservative
boluses of crystalloids (250-500 mL) are reasonable while the patient is being stabilized for cardiac

catheterization.
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5 IN CARDIAC EXPERENCE

Riempimento Volemico

Stroke volume 4 Good ventricular

function

Poor ventricular

function
A_,,B Cardiac preload

Volume expansion
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Valutazione Ventilazione Meccanica

Oxygenation and Ventilation

Continuous pulse oximetry should be used to monitor for respiratory compromise. Oxygen goals vary
depending on patient comorbidities, but in the acute care setting blood oxygen saturations of >90%

are acceptable.

When non-invasive forms of oxygenation and ventilation are inadequate, invasive ventilation is
required. Low tidal volumes (5-7 mL/kg of ideal body weight) used in the management of acute
respiratory distress syndrome are considered lung protective and decrease the incidence of RVF from
60% to 25% in this cohort of patients.36 Low tidal volumes optimize blood flow between the
pulmonary and parenchymal vasculature. The decreased resistance in the pulmonary circuit lowers
stress on the RV, compared with higher tidal volumes. Therefore, a low tidal volume strategy is
recommended when mechanically ventilating patients in CS.
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PLACE FARMACI INOTROPI

CARDIOGENIC SHOCK
THERAPY:

EARLY REVASCULARIZZATION
*PCl
*CABG
*Fibrinolysis

PRIMARY THERAPY

*DRUGS 3\
*INOTROPES

> SUPPORT THERAPY

*THERAPEUTHIC HYPOTHERMIA
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Terapia Farmacologica

Agents

Mechanism

Effect

Indications

Considerations

Phenylephrine

Norepinephrine

Al agonist

A<B agonist

A«B agonist

Dose dependent
A, B, and D

agonism

V1 agonist

B agonist

Myofilament
Ca?* sensitizer
and K* channel
modifier

Vasoconstriction

Inotropy, chronotropy,
dromotropy, and

vasoconstriction

Inotropy, chronotropy,
dromotropy, and
vasoconstriction

Inotropy, dromotropy,
chronotropy, and
vasoconstriction (at
highest doses)

Vasoconstriction

Inotropy and mild

vasodilation

Ionotropy and
inodilator

Various forms of
shock

Most common first

line agent in shock

Commonly used as
second line agent or
first line in

anaphylactic shock

Second line agent in

most forms of shock

Second line agent in

most forms of shock
Commonly used in
cardiogenic shock

Used in acutely
decompensated
chronic heart failure

Caution in cardiac dysfunction

as it increases afterload

Most benefits demonstrated in

septic shock

Surviving Sepsis Guidelines
has most data for epinephrine

as second line agent

SOAP II trial demonstrated
more incidence of tachy-
arrythmias and increased
mortality in CS patients when

dopamine was used as first line

On or Off dosing, can cause

hyponatremia

May contribute to hypotension

Minimal effect on myocardial

oxygen consumption

Epinephrine

E:

T

8 Dopamine
Vasopressin
Dobutamine
Levosimendan

c

1)

r




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

PLACEC "

% ADVANCES IN CARDIAC EXPERENCE

VASOPRESSORI

VASOPRESSORI E INOTROPI NELLO SHOCK CARDIOGENO

SHOCK CARDIOGENO
’ CON SEGNI DI
IPOPERFUSIONE TISSUTALE

OTTIMIZZAZIONE
VOLEMICA

.

MAP < 65 mmHg
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INOTROPI E MECCANISMO D’AZIONE

| farmaci ad azione inotropa positiva aumentano la disponibilita di calcioa

libero in prossimita delle proteine contrattili e favoriscono la contrazione
ventricolare durante la sistole

Scambiatore
Na* - Ca™ Na- - K*
31 ATPasi
PR 2 DIGITALICI
votaggio-dipendenti  Ca Na* ’
AGONIST|  Recthygi sirenergei 1. 2. - S S B S ,
e ri dopaminergici i i ]
ARRENERGICI e 1L} 9
| PO e A
DOPAMINERGICI"' ; i "_ }‘
? 8 ol W g
INIBITQRI della _@ v Na* K &
EQSFQRIESTERAS) Il 0 —
Reticolo s
\‘@ Glicolisi
Fosfolambano, -
SERCA2 Ca-ATPase 3 aﬁp I
— Arpgmc b LEVOSIMENDAN
e="aC
( Miosina

Miosina Actina (

o
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ARDIAC EXPERIENCE

LEVOSIMENDAN

LEVOSIMENDAN

o - -n
@n ATPasi
@2

Canall dol Ca®*
veiacolo dpercers

— )
\ '
Canall per il

rasco @
@ ‘Sstomi tampone
e @
(come 14 camodutina)

Woponinn G
) -
levosimendan

nm:cnom dot

« Il levosimendan migliora la contrattilita miocardica attraverso 'aumento
della sensibilita della troponina C al Ca?+ senza indurre variazioni dei
livelli citoplasmatici del Ca?* stesso. Per questo motivo € pressoché privo di
effetti sul consumo miocardico di ossigeno e sull’entita del rilasciamento
ventricolare.

Troponin T

+ Inoltre il levosimendan
determina vasodilatazione
mediante [’apertura deij Thinfiame
canali del potassio ATP- Lewsimmdaw.-?"i

dipendenti (K-ATP) della Thickfiiamen |

cellula muscolare liscia e | rssons e o b
attraverso il rilascio (B) Toponn Cwithout levosimendan

endoteliale di ossido nitrico.

Actin  Tropomyosin Troponin |

« La somministrazione di
levosimendan € infine in grado
di esercitare un certo grado di
precondizionamento e di |
contrastare .llapoptosi Troponin C wal vosimendan_~
attraverso l'apertura dei

canali K-ATP cardiaci.

Il suo metabolita OR 1896 ha un’emivita di 75/80 h con prolungamento dell’efficacia
fino a 7/9 giorni
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REVISIONE COCHRANE

(O
1000 %

ey
o6 [ 055, Lod )

Cochrane
wlo? Library
Cochrane Database Syst Rev. 2018; 2018(1): CD009669. Published
online 2018 Jan 29. doi: 10.1002/14651858.CD009669.pub3

PMCID: PMC6491099 | PMID: 29376560

Inotropic agents and vasodilator strategies for the
treatment of cardiogenic shock or low cardiac output
syndrome
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REVISIONE COCHRANE

Levosimendan may reduce short-term mortality compared to a therapy with dobutamine (RR 0.60,
95% CI 0.37 to 0.95; 6 studies; 1776 participants; low-quality evidence; NNT: 16 (patients with
moderate risk), NNT: 5 (patients with CS)). This initial short-term survival benefit with levosimendan
vs. dobutamine is not confirmed on long-term follow up. There is uncertainty (due to lack of
statistical power) as to the effect of levosimendan compared to therapy with placebo (RR 0.48, 95%
CI 0.12 to 1.94; 2 studies; 55 participants, very low-quality evidence) or enoximone (RR 0.50, 95%
CI10.22 to 1.14; 1 study; 32 participants, very low-quality evidence).

All comparisons comparing other positive inotropic, inodilative or vasodilative drugs presented
uncertainty on their effect on short-term mortality with very low-quality evidence and based on only
one RCT. These single studies compared epinephrine with norepinephrine-dobutamine (RR 1.25,
95% CI 0.41 to 3.77; 30 participants), amrinone with dobutamine (RR 0.33, 95% CI 0.04 to 2.85; 30
participants), dopexamine with dopamine (no in-hospital deaths from 70 participants), enoximone
with dobutamine (two deaths from 40 participants) and nitric oxide with placebo (one death from
three participants).

Cochrane
sio? Library
Cochrane Database Syst Rev. 2018; 2018(1): CD009669. Published
online 2018 Jan 29. doi: 10.1002/14651858.CD009669.pub3

PMCID: PMC6491099 | PMID: 29376560

Inotropic agents and vasodilator strategies for the
treatment of cardiogenic shock or low cardiac output
syndrome
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EFFETTI COLLATERALI CATECOLAMINE
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Hartmann C et al. Shock (2017)
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Meta-Analysis > Intensive Care Med. 2018 Jun;44(6):847-856.
doi: 10.1007/s00134-018-5222-9. Epub 2018 Jun 1.

Epinephrine and short-term survival in cardiogenic
shock: an individual data meta-analysis of 2583
patients
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Dobutamina: farmaco di I linea -

Review > Curr Opin Crit Care. 2021 Aug 1;27(4):426-432.
doi: 10.1097/MCC.0000000000000822.

The medical treatment of cardiogenic shock:
cardiovascular drugs

Daniel De Backer 1, Julian Arias Ortiz 2, Bruno Levy 3 4 5

Affiliations + expand
PMID: 33797431 DOI: 10.1097/MCC.0000000000000822

Abstract
Purpose of review: To discuss the use of vasopressors and inotropes in cardiogenic shock.

Recent findings: The classic form or cardiogenic shock requires administration of inotropic and/or
vasopressor agents to try to improve the impaired tissue perfusion. Among vasopressors various
alpha-adrenergic agents, vasopressin derivatives and angiotensin can be used. The first-line
therapy remains norepinephrine as it is associated with minimal adverse effects and appears to be
associated by the best outcome in network meta-analyses. On the contrary, epinephrine is
associated with an increased incidence of refractory shock and observational studies suggest an
increased risk of death. Vasopressin may be an excellent alternative in tachycardiac patients orin
the presence of pulmonary hypertension. Concerning inotropic agents, dobutamine is the first-line
agent but levosimendan is an excellent alternative or additional agent in cases not responding to
dobutamine. The impact on outcome of inotropic agents remains controversial.

Summary: Recent studies have refined the position of the various vasopressor and inotropic
agents. Norepinephrine is recommended as first-line vasopressor agent by various guidelines.
Among inotropic agents, selection between the agents should be individualized and based on the
hemodynamic response.

Copyright @ 2021 Wolters Kluwer Health, Inc. All rights reserved.
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CARDIOGENIC SHOCK
THERAPY:

EARLY REVASCULARIZZATION
*PCl
*CABG
oFibrinolysis

PRIMARY THERAPY

*DRUGS A
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} SUPPORT THERAPY
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- INDIVIDUARE LA NOXA PATOGENA ED INDIRIZZARE L’ITER TERAPEUTICO

- GUADAGNARE TEMPO (AUMENTARE DO2 E PERFUSIONE TESSUTALE,
RIDURRE VO2, CLEARENCE DEI LATTATI)

- UTILIZZARE CATECOLAMINE IN ASSOCIAZIONE AL LEVOSIMENDAN
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