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A Total numbers of discharges
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Szymanski FM Anaesthesiology Intensive Therapy 2014
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Intra-aortic Balloon Pump
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i Meccanica?

13' after cath lab arrival
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T Meccanica?

16' after cath lab arrival
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R Meccanica?

25" after cath lab arrival
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S Meccanica?

30' after cath lab arrival
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42' after cath lab arrival
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Meccanica?

Intra-aortic balloon counterpulsation in acute myocardial
infarction complicated by cardiogenic shock (IABP-SHOCK Il):
final 12 month results of a randomised, open-label trial
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ESC i e 15 ESC/EACTS GUIDELINES
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2018 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on myocardial revascularization of the European
Society of Cardiology (ESC) and European Association for
Cardio-Thoracic Surgery (EACTS)

Routine use of IABPs in patients with car-

diogenic shock due to ACS is not

260-262
recommended.
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Sistemi di Assistenza Circolatoria (MCS)

Dispositivi disegnati per garantire rapidamente

ed efficientemente una perfusione periferica
sufficiente a prevenire o far regredire la

disfunzione degli organi vitali
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ECMO (extracorporeal membrane oxigenation)

CANNULA VENOSA (18-21 F) ASPIRA
SANGUE NON OSSIGENATO DA ATRIO
DESTRO (ACCESSO VENOSO FEMORALE)

UNA CANNULA (18-22 F) ARTERIOSA
POMPA IL SANGUE NELL'AORTA
DISCENDENTE (ACCESSO FEMORALE)

POMPA CENTRIFUGA a flusso CONTINUO in
grado di garantire > 4.5 |/min, mentre
'OSSIGENATORE permette lo scambio di gas
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POMPA da 12-13 F POSTZIONATA per via
retrograda a cavaliere della valvola aortica
ASPIRA SANGUE DAL VENTRICOLOE LO
IMMETTE IN AORTA ascendente con flusso
continuo garantendo una PORTATA MASSIMA di
2.2-3.9 |/min

UN CATETERE VIENE INTRODODOTTO
NELL'ARTERTA FEMORALE ATTRAVERSO
UN INTRODUTTORE 13-14 F
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Hemodynamic Myocardial Protection
Support (PVA)
{c P 0] Negative Positive
Low  Med  High High Med Low Low Med High
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Inotropes

IAB + Inotropes

TandemHeart

ECMO

Impella 2.5/CP

Impella 5.0
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Hemodynamic Support
Prophylactic Emergent
Setting Setting

* Normalize CO, BP,

e Maintain BP and Cardiac Power

co d“(;‘f‘g Output (CPO=

procedure to Prophylactic MAP x CO)

maximize CBF to Support Emergent * Decrease PCWP
: Support

other myocardial _  Decrease

regions and atTiSK of cardiogenic Shock myocardial work

hemodynamic collapse

and oxygen
consumption
while optimizing
myocardial
perfusion

* Minimize
myocardial
damage and
optimize recovery

blood flow to the
body
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STEMI complicato da SHOCK
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Impella in STEMI complicato da SHOCK
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Impella in STEMI complicato da SHOCK
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Mechanical assistance according to guidelines

Patient with cardiogenic shock

REVASCULARIZATION go«:-zm”mn

* Revascularization

* Reperfusion
* Repair of mechanical complications

MECHANICAL SUPPORT A ,,/ \,,," -
“ ~\

-
Short-term mechanical Wi
dirculatory support -

In selected patients with ACS and cardio-

gEﬁiC ShOCk, short-term mechanical circula- Recovery of cardiac function No recovery of cardac function Recovery of cardisc function
tory support may be considered, depending l \ / l

= 5o gl = m ﬂﬂd
function, and the prospects for long-term / \

survival and predicted quality of life.

Irreversible neurological deficic Normal neurological function

N\

-

p—
destination therapy or as bridge to

cardiac transplantation




Gemelli #

Fordartone Prinbrvve Ursseranoiia A Lamwwit
Unbunratd Cantate s dof Lante Lieme

SCAI SCAIl Stages of Cardiogenic Shock

Amiot:;tg/‘;il'au:eur:t%m Adapted from the SCAl Clinical Expart Conssnsus Statement on the ClessFicetion of Cardiegenic Shock

Endorsad by ACC, AHL, SCON. and STS

EXTREMIS

. A patient being supported by multiple interventions whe may be

axperiancing cerdiac arrest with ongcing CPR and/or ECMO.

DETERIORATING

A patient mha fais to tespond ta initial interventiona. Similar to atage C and
getting worsa

CLASSIC

A patient preconting with hypoperfusion roguiting intervention bayond voumo
resueeitation {notrope prassor, or machanical support incliding ECMD). Thazo
patients typicaly prasent withrelative nhypotension.

Arrent (A) Modifier:

CPR, mchding dedkrilaior

BEGINNING

o ———————

A patient who has clnica’ evidenca of ralative hypoteraion or tachycardia
without Fypepoarfusion.

AT RISK

. A patient with riek fecters for carcicgenic shock whoic not currantly

Rariancing signs or symptoms. For axample, lega acuta myceardial
infarcteon prot infarction, acute andfor acuteon chronie heart failira.

Baian DA, Grinas CL Baley S ot al SCAl elnical aepart consansus staramant on the classfication of cardicganic shock. Cathetar Cardiovasa Intarv. 2016,1-9 https {/deiogf10.1002/cad 98329
For moteirformation. please visit: sww.scaiorgishockdelnition
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SCAI SHOCK

STAGE PHYSICAL EXAM

Normal JVP
Lung sounds clor
Swongdistsl pulues
Normal mantation

Hevated JVYP
Rales in Lng fields
Strong distal puises
Normal mantation

Ashon, mottied, dusky
Volume averiond
Extonsiva Rakay
Kilpclass 3o 4

BPsp o mechenicyl ventilation
Acute stecotion n mertal stotus

Anyol stageC

Noit puplosg s
Cardinc collapse
NMochanicel ventilation
Defihnliator tsed

BIOCHEMICAL MARKERS

Namnl renad function
Nex tral nettis ackd

Normal Inctats
Minimal renal function mparment
Elavatad ByP

Creotining doubling OR >50% drop inGFR
Incraased LiTs
Elayated ENP
Lirra Output <30miMh

Any of stage C
AND
dotaronating

HEMODYNAMICS

Narmotersive (S8P>100 o rormd focpt)
If hamodyramics done:
«Cardoc rdex #25
CVP<10
«PA Sot %655,

98P <50 0R MAP <&) OR >30mmiig droo
Pulse 2100
If harodyramics dore
o Cardac rden 222
o P Bat 2653

Crugaidevice used to rantain 3° shove
stoe 3 values
oCordo Index <22  «PONP IS
*RAPIPCHIP X1 B sPARI<LEE
* Cordioe Power Dutput <06

Aryof staga C
AND
Raquiring multtie prosscrs OR addition of
mecharical cirouatony support devicas to
martin pecfusion

No G8P without resusctation
PEA e Refractary VINF
Hypotanson despits mmmal suppart
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CENTRAL ILLUSTRATION Definitions of Society for Cardiovascular Anglography and Intervention
Shock Stages A Through E, With Associated Cardiac Intensive Care Unit and Hospital Mortality in Each Society for

Cardiovascular Angiography and Intervention Shock Stage
Stage A ("At risk®) Neither hypotension/tachycardia nor
hypoperfusion

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

‘Stage C ("Classic”) Hypopurum\mnm

Stage E ("Extremis®) Hypoperfusnon WITH deterioration
AND refractory shock

°\° cg\ °°\° gw @o\*’ 6\° °\° ,\6\"

m Cardiac Intensive Care Unit Mortality
W Hospital Mortality

Jentzer, J.C et al. ) Am Coll Cardiol. 2019 m(m):m-m.

Cardiac mtensive care unit and hospital montality mcreased as 4 function of higher Socrety for Cardiovascular Angiography and Intervention shock stage,
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£ Journal of the American College of Cardiology

\/ Valume 69, lssue 3, 24 January 2017, Pages 278-257

Percutaneous Mechanical Circulatory Support
Versus Intra-Aortic Balloon Pump in
Cardiogenic Shock After Acute Myocardial

_ Infarction

e 10 ROSC > 20 min

Log-rank p=0.92

| I I

| | |
30 60 90 120 150 180
Days Since Randomization
—|mpella CP  —Intra-Aortic Balloon Pump

| pMCS 1ABP
(n=24) (n=24)

Age, yrs 58+9 59+1

Male 18/24 (75) 20124 (83)

Body mass index, kg/m? 25 (23-26) 26 (25-27)

Cardiovascular risk factors \/I P R
Current smoking 1118 (61) 6/19(32) 60
Hypertension 420 (20) 6/21(29)
Hypercholesterolemia 420 (20) 521 (24)

Diabetes mellitus 2422(9) 3B 1) 50

Prior myocardial infarction 125 3@

Prior stroke 0/22 (0) 123 (4) ’\8

Known peripheral arterial disease 253(9) ok <

Prior PCl or CABG 112 (5) Bo &

Hemodynamic variables before randomization ™
Heart rate, beats/min 81+ 83+28 E
Mean arterial pressure, mm Hg 66 £15 66 £15
Systotic blood pressure, mm Hg 8117 84+19
Diastolic blood pressure, mm Hg 58 +22 5713 ]0_

Medical therapy before randomization
Catecholamines o inotropes 24/24 (100) 224 (92)

Mechanical ventitation 24/24 (100) 2424 (100) 04

| Cardiac arrest before randomization 2424 (100) 20724 (83)]
Witnessed arrest 2224 (92) 17/20 (85)
First rhythm VT/VF 24 (92) 17/20 (85)
Time til return of spontaneous 2 (15-46) 27 (1552)

circulation, min
Traumatic injuries at admission 524 (21) 2/24 (8)
Blood values on admission*
| Lactate, mmolt 75+32 89+66

In Shock Trial Il Lactate 4.1 mmol/Il

neel DM et al JACC 2017
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Impella c-VAD registry

70% 1 b6%
' P=0.017
§ 60%
©
= 50% 1
S
S a0 3%
%
[ 309 - 26%
5
o 2%
<
= 10
0% r
15t Tercile [n=43) 2nd Tercile (n=43) 3rd Tercile (n=43)
<1.25h 1.25-4.25 h >4.25 h

Basir MB The American Journal of Cardiology 2017
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Guyton & Hall — In Medical Physiology 1996
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Issues In shock treatment timing

LAD occlusion in Animal model

Control With
Impella Unloading

Meyns et al., J Am Coll Cardiol 2003
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Insights from US Impella experience in post-AMI shock

694 patients
reported in USpella Registry
(2006-2008)

\ 4

249 patients
In profound Cardiogenic Shock

N= 91
Impella 2.5 initiated Impella 2.5 initiated
Pre-PCl Post-PCI

O’Neill et al, J Interven Cardiol 2014
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Insights from US Impella experience in post-AMI shock

ut

0.8
= o8 Pre - PCI
2
£
]
7]
E o4
= S
©
Post-PCl
0.2
Number of patients at risk
0 154 101 88 79 69 67 63
>
0 5 10 15 20 25 30

Days from initiation of Impella 2.5 support

O’Neill et al, J Interven Cardiol 2014
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Is It time for a paradigm shift?

A Ventricular remodeling after acute infarction

Initial infarct Expansion of infarct Global remodeling
(hours to days) (days to months)

REVASCULARIZATION MECHANICAL SUPPORT

New England Journal of Medicine: 2003; 348:2007-18
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FIOUNE 2 Hospital Mortality as a Function of SCAI Shotk Stage Among Pationts With and Without an Admission Disgnosis of CA

80% 4

i 3

:

w
o
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Observed Hospital Mortality (%)
S 5
2 ?

Stage A Stage B Stage C Stage D Stage E
SCAI Shock Stage

M No Admission Diagnosis of CA 8 Admission Diagnosis of CA

Hospetal moetality was higher 3mong patients with an admission disgnoss of cardac arrest (CA) In @ach Society for Cardiovascular
Angographyy and Intervention [SCAL) shock stage (Ml p - 0,001),
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ECMO in STEMI con arresto cardiaco refrattario
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ECMO in STEMI con arresto cardiaco refrattario
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ECMO in STEMI con arresto cardiaco refrattario
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Cardiopulmonary resuscitation with assisted extracorporeal
life-support versus conventional cardiopulmonary
resuscitation in adults with in-hospital cardiac arrest:

an observational study and propensity analysis

Yih-Sharng Chen®, Jou-Wei Lin®, Hsi-Yu Yu, Wen-Je Ko, Jifr- Shuin Jerng, Wei-Tien Chang, Wen-Jone Chen, Shu-Chien Huang, Nai-Hsin Ch,
Chih-Hsien Wang, Li-Chin Chen, Pi-Ru Tsai, Sheoi-Shen Wang, Juey-jen Hwang, Fang-YueLin

Lancet 2008; 372: 554-61
1.0
—— ECPR-M
—— CCPR-M
log-rank p=( 50 —
0-8 @ ECPR
41-7% I CCPR
40
g 06 5
3 8,
2 B 30—
E 3
E 04 =
S 8
\—H—ll ?ﬁ' 20
b
02 A
10 —
0 —
T T T T 0
L] 100 200 300 =30 30-45 45-60 =60
Number t risk Time (d2ys) Time (min)
Extracorporeal CFR-M 46 15 15 7

Conventional CPR-M 46 7 6 3
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Data: i o

30/10/2015 | S
LINEE GUIDA INTERNE CODICE VIOLA 20010)
LG.001

1. SCOPO

Il Codice Viola € una Linea Guida Interna che verra utilizzata per il trattamento dello shock cardiogeno refrattario e dell’
arresto cardiaco refrattario.

2. CAMPO DI APPLICAZIONE

Queste Linee Guida Interne si applicano sia nel Dipartimento Emergenza e Accettazione, sia nel Dipartimento di Scienze
Cardiovascolari per il trattamento dello shock cardiogeno refrattario e dell’ arresto cardiaco refrattario

Tav.1 CodicilCD9

CODICE ICD9 DESCRIZIONE

4275 Arresto cardiaco

78551 Shock cardiogeno
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Data:
30/10/2015
LINEE GUIDA INTERNE CODICE VIOLA Rev.: 0

LG.001

Si propone quindi di considerare I'ECLS in presenza di un arresto cardiaco refrattario testimoniato da soccorritori
addestrati in cui sussistano le seguenti condizioni: Eta <65 anni, durata della rianimazione (low flow) compresa tra1l0 e
60 minuti ed ETCO, =z 10 mmHg, assenza di controindicazioni, elencate in tabella 4.2

Shock cardiogeno
Il ricorso alla ECMO V-A periferica e indicato in presenza di patologie cardiopolmonari potenzialmente reversibili,
minacciose per la sopravvivenza, e refrattarie alle terapie convenzionali.
Al fine di essere considerato per il supporto ECMO, un paziente deve presentare una indicazione accettata e non deve
presentare controindicazioni elencate al punto n.5.2
Indicazione accettate nel programma ECMO V-A periferica

* Shock cardiogeno nel contesto dell’infarto miocardico acuto refrattario alla terapia convenzionale, compresa

la contropulsazione aortica se indicata

e Shock cardiogeno post-chirurgia cardiaca (compreso il caso di impossibilita ad uscire dalla CEC con supporti
convenzionali)
Miocardite acuta

Peggioramento di scompenso cardiaco cronico
Cardiomiopatie, compresa la Peri-partum

Shock cardiogeno da storm aritmico

Overdose di farmaci con profonda depressione cardiaca
Valvulopatie eccetto l'insufficienza aortica
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Data:
30/10/2015
LINEE GUIDA INTERNE CODICE VIOLA Rev.: 0
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Indicazioni Proc DX Proc Terapeutico Stetting necessario

STEMI CGF PCI
NONSTEMI CGF PCI CABG
MIOCARDITE ACUTA CGF/BIOPSIA EM NO
CMP STRESS CG CGF/BIOPSIA EM ? NO
CMP PERIPARTUM NO
SPCT NO
PEGGIORAMENTO CMD NOTA NO

STORM ARITMICO ABLAZIONE TC EF
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|IABP: tot 267
shock 90 £ %@

Impella: tot 95
shock 20

Py ECMO: tot 22

35 -
Pubblicazione Codice Viola
30 A
25 A l
20 A
Disegno Codice Viola
15 -

|

2006-2007 2008-2009 2010-2011 2012-2013 2014-2015 2016-2017
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Come orientarsi tra contropulsatore, Impella
e ossigenazione a membrana extracorporea

Francesco Burzotta, Giulio Russo, Eloisa Basile, Cristina Aurigemma, Antonio Maria Leone,
Giampaolo Niccoli, Italo Porto, Piergiorgio Bruno, Massimo Massetti, Filippo Crea, Carlo Trani

Istituto di Cardiologia, Universita Cattolica del Sacro Cuore, Policlinico Universitario A. Gemelli, Roma

O
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\ (94
Accesso arterioso 89F Accesso arterioso 13 F (2.5) - 14 F (CP) Accesso arterioso 15-17 F
Lavoro cardiaco - Lavoro cardiaco N7 Accesso venoso 21-23 F
PA media N PA media J Lavoro cardiaco N
Gittata cardiaca ™ Gittata cardiaca M PA media ™
Flusso coronarico N Flusso coronarico ™M Gittata cardiaca MM
Unloading VSx N Unloading VSx ™M Flusso coronarico ™MD

Unloading VSx -
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VALUTAZIONE «FUTILITY» Considerare terapis
Eta, danno anossico carebrale, lattacidemia severa,  Jeoeiunin » farmacologica di
comorbidith & aspettativa di vita supporto senza
N utilizzo di device
Complicanza
2 meccanica dilMA | _ 'IDENTIFICAZIONE CAUSE REVERSIBILI/ TRATTABILI
Valutazione (bridge alla Storia clinica, coronarografis, ecocardiogramma, angioTC
paziente cardiochirurgia) L
VALUTAZIONE SEVERITA’ DEL QUADRO CLINICO
Parametri emodinamicl, respiratori @ metabolici,
risposta & inotropifvasopressori
“
PRE-SHO N
ALTA PROBABILITA DI
RECUPERO PRECOCE
Disfunzione isolata Disfunzione isolata
Disfunzione
del VENTRICOLO del VENTRICOLO
Scelta device _ siNIsTRO DESTRO A
di supporto ~
v v v

v

l IMPELLA CP* I

[ IMPELLA RP* I

come uso compassionevole nel pazientl ad elevato rischio di afutilitys

-

* Considerare IABP nel pazienti non idonel per Impella {es. severa vasculopatia periferica, stenosi aortica) 0 ECMO {es. severa vasculopatia periferica) o j




Gemelll ® & My CONCLUSIONS

« pMCS are essential in shock/cardiac arrest although their
benefits on prognosis are not yet completely demonstrated

* In patients with cardiogenic shock or impending
haemodynamic collapse undergoing PCI, pMCS make
revascularization safer and more effective. Impella should be
considered as first line therapy. Early initiation might result in
better heart recovery and outcome shifting the focus from door-
to-balloon to door-to-unloading

 In refractory cardiac arrest, ECMO support under CPR should
be carried out as soon as possible and the revascularization
should be postponed after haemodynamic stabilization



