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Assistance Circulatoire

Choc Cardiogenique

PCIl a haut risque




Le Choc Cardiogenique

Le choc cardiogeniqgue est une
complication grave de I infarctus dont
la mortalité déepasse a I heure actuelle
toujours les 50% malgre les inotropes
et les moyens d” assistance circulatoire




Assistance Circulatoire

Choc cardiogenique

Etiologies multiples pas toujours secondaires a un
SCA

Cardiomyopathies

Myocardites

CP ischemique chronique

Tr du rythme (Orage rythmique)
CP valvulaires

Intoxications
ARCA




Etiologies du choc cardiogenique

Predominant LV Fallure
T4.5%




CHOC CARDIOGENIQUE

Définition - hypoperfusion tissulaire hiee a une défmllance
cardhagque apres correction de la pré-charge

PAS < 90 mun Hz ou chare &¢ 1a PAS de 30 nun He
IC <22 Vo'
Avec FC > 60 bpm
Kap ~ 16
= Direse < 0 Sl Ke nun
- /s suzmes de comzestion

S0 poadebmen, Dar Maart J 2008




TRAITEMENT

Ropon
Oxyeénothérapie | Support ventilaonre
Opemusanon d¢ s peécharge
Comrectson des troubles da rvthine
[motropes

- Dolntanune

= lnlubateurs des phosphodesterases

= Vasopeesseurs

= Adrénalme © refinctamre
Drurétques
Enologioe | revasculusanon



ECHEC

Choc cardiogtunagne séfractare

MORTALITE 75 a 90%

Dall Ao Thaw Savg 2004

ReCuperatioeL. ranessetst ¢nlogigse, o0
Eefie svatance cliotnge anvmagee

Discuter 'ASSISTANCE
CIRCULATOIRE




Indications for percutaneous
ventricular support

> High risk PCI
o High risk anatomy (left main, last vessel...)
o Severe LV dysfunction (EF < 30%)

> Cardiogenic shock
o Acute VI

> Bridge to LVAD/heart transplant




Backgrouns

IABP in Cardiogenic Shock .

Animal studies

Wavloponios of 4 A Haart J T A a0 e

First clinical descrgption in shock
Kantrowis of of. JAMA Y982 292 V00180

Hemodynamic effects m shock,
Mortality unchanged
Soheldt ot . NEJM 1972208 479 S04

> 1 Milbon patents trealed, low compicaton rate,
Benchmark registry
Forguson ot 3 JACC 2001 38 14561462




A = One complete
cardiac cycle

B = Unassisted aortic end-
diastolic pressure

C = Unassisted
systolic pressure

D = Diastolic
augmentation

E = Reduced aortic end-
diastolic pressure

F = Reduced
systolic pressure

Inflation

At the onselt of diastole, 1AB inflation
occurs, giving rnse to sharp V' on
arterial waveform

Effect: DeﬂatiOH

—Increased coronary perfusion

Occurs at end of diastole before systole
resulting in reduction of aortic end-
diastolic and systolic pressures.,

Effects:

«Decreased afterload

~Decreased cardiac work

—Decreased myocardial oxygen
consumphion

—Increased cardiac output

-R-wave deflation may provide
more effective support for patients
experiencing arrthythmias

Continuing Education in
Anaesthesia, Critical Care & Pain




Bachground
Mortality IABP vs no IABP - Metaanalysis ggp’c"ll
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Randomized comparison of
intraaortic balloon counterpulsation
Versus
optimal medical therapy in addition to early
revascularization in acute myocardial infarction
complicated by cardiogenic shock

Holger Thicle, MD
Uwe Zeymer, MDD, Franz-Jose! Neumann, MD; Mrosiaw Ferent
MDD Hans-Georg Oibnch, MDD, Jorg Hausieter, MD: Gert Rocharct, MD
Marcus Mennersdor!, MDD, Xlaus Empen. MDD, Georg Fuemau, MO, Steflen Desch, MD
Ingo Efel, MD; Raner Hambrecht, ND. Jorg Fuhmann, MO Michael BShm, MD
Herring Ebell, ND. Steflen Schrmider. PhD;
Gerhard Schuler, MU, Karl Werdan, MD

on behalf of e inveshgalons

Univarsity of Leipag — Heart Cenler




Resuits

Primary Study Endpoint (30-Day Modali.t_yi)
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ECMO

L’ ECMO est flexible veino veineuse ou veino arterielle.
Elle donne 4,5 -5 [/min Le patient doit étre bien rempli pour « nourrir » le Cathéter veineux.

Le cathéter veineux est placé dans la VCI prés de I’ oreillette Le sang veineux est
oxygéné et reconduit vers I’ Aorte descendante en court-circuitant le coeur et les
poumons ce qui entraine une élévation de la post-charge au niveau du VG.

L” augmentation de la post-charge au niveau du VG a pour effet d” aggraver la défaillance
VG en aggravant le risque d” OAP et d’ augmenter la consommation en O2 trés
défavorable pour ces cceurs déja ischémiques.

Parfois on peut traiter la surcharge du VG en ponctionnant le septum interauriculaire pour
décharger le coeur gauche et la circulation




Extra - Corporeal Membrane Oxygenation

Pompe centrifuge. Flux actif
4 - 450 'min
Oxygenation associee

Double abord vasculaire avec
veine 18.31F ot art 15-22F

15 min insertion

Risques: ' PTOVG

thrombose VO




Cardiohelp




Problems with ECMO

> Small series of patients from high volume LVAD
centers (A. Combes, Paris)

> No LV unloading
> Increased LV afterload

> More personnel (cardiac surgeon, perfusionist) and
more difficult to organize rapidly in acute setting

> More pronounced systemic inflammatory response







Assistance Anterograde

Assistance -
Cardiague

Antérograde—

’ﬁ




Impella: LV-aortic axial flow pump

« Miniaturized 12-13F pump

+ Single Femoral access

» Placement with 0.018" wire

« Actively unloads the LV

+ Forward Flow up to 4.0L/min

+ Low anticoagulation
[ 4 = e o o &







Impella Principe d Action




Impella Percutaneous Circulatory Support System
Koy Dosn DiVoronces

impella® 25 | Impella CP™

Flow Rate s Uz to 40
(L, o)

Cathwter Sl 944 L L)

Pump Size 2k Mk
Porautarecin Percutanecun

VO Odier Weath




Impella Physiopathologie
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Danish Cardiogenic Shock Trial
(DanShock)

In 2012 a more powerful Impella has been introduced
that is able to deliver 3.51/min (approximately 75% of
a normal cardiac output).

The hypothesis of the current study is to reduce
mortality and morbidity of patients with cardiogenic
shock using the Impella cVAD.

The study will be carried out as a randomized
multicenter study where eligible patients will be
randomized to receive conventional circulatory
support or support with the Impella device and
Inotropic support if needed.

A total of 360 patients are planned to be enrolled,
and the primary endpoint will be death.




Danish (DanShock) Tr

Acute MI (S’l”{\” <36 h)
Shpck
Primary Endpoint:  [pnelusion criteria <
lotal Mortality l
PCI (CABG)

1al

*Lactate . 2.5mmol/l
*Hemodynamics
SBP < 100 mmhg or
VASOPressors

*LV-EF <35%

| —
Randomiza!ion (N=360)




The Current Use of Impella 2.5 in Acute
Myocardial Infarction Complicated by
Cardiogenic Shock:

Results from the USpella Rec o]

Willarn W O'Nell, MDD Theodore Schveiber MDF. D MW YWobea, MD* Chararlt el VN
Bt & Natdu, MOF. At B Ovielio, MDY, Sivon B Don, MBOHWE", Joseph M. Mussar
PO 5 Brfesiranr Mard ND™, £ Magras Otman, MDN
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Study_ F_Ipw Chart
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USpella Cardiogenic Shock

SBP, mmHg

DBP, mmHG

MAP, mmHg

PCWP, mmHg

Cardiac Output, L/min
Cardiac index, LUmin/m?

Cardiac power output, W

Fre-support

85.4+25.6 (143)
50.8+18.6 (143)
62.7+19.2 (143)
31.9+11.0 (25)
3.4+1.3 (23)
1.9+0.7 (23)
0.48+ 0.17 (23)

On Support

126.7+31.4 (144)
78.7+21.1 (143)
94.4+23.1 (143)
19.2+ 9.7 (25)
5.3+ 1.7 (23)
2.7+ 0.7 (23)
1.06+ 0.48 (23)

£
F-Vaue

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

Nl JONC N1




PROIECT |l

Prospective Multicenter Randomized Trial
Comparing IMPELLA to IABP in High Risk PCI:
90 Day Results

William O’Neill, Neal Kleiman, Jose
Henriques, Simon Dixon, Joseph Massaro,
loana Ghiu, Brijeshwar Maini, Suresh
Mulukutla, Viadimir Dzavik, James
Revenaugh, Hadley Wilson, Karim Benalli,
Magnus Ohman

On behalf of all PROTECT Il Investigators S%‘zoﬂ




PROTECT Il MACCE**

Per Protocol Population, N=426
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Log rank test, p=0.04
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**Using x8ULN threshold for biomarkers or Q-wave for Peri-procedural Ml (Stone et al Circulation 2001;104:642-647) and 2xULN
threshold for biomarkers for Spontaneous Ml (Universal Ml definition)




Impella or ECMO in Refractory
Cardiogenic Shock?

« Absence of randomized data compared to routine
care for both devices

* No randomized comparison between ECMO and
impelia

* Advantages of impella:

- 2.5 and CP: percutaneous insertion, smaller
sheaths

- Leoft ventricular unioading




American Guidelines for Impella

2011 ACCF/AHAJSCAI Guideline for Percutaneous Coronary Intervention. JACC 2011

« High risk patients: Class b
« PCland Cardiogenic Shock: Class |

2013 ACCF/AHA Guideline for the Management of ST-Elevation Myocardial Infarction.

Clrculation 2012
« STEM and Cardeogenic Shock: Class 1ib
« STEM and urgent CABG: Class lia

Use of Mechanical Circulatory Support: American Heart Association. Circulation 2012
« Acutely decompensated heart fallure patients: Class lia

2013 International Soclety for Heart and Lung Transplantation Guxdelines for
Mechanical Circulatory Support. The Jownal of Heart and Lung Transplantation, 2013

«  Temporary mechanical support for patients with multi-organ fallure: Class |

2013 ACCF/AHA Guideline for the Management of Heart Fallure, Journal of American
College of Cardiology 2013

« "Brdge 1o Recovery” or “Bridge to Decision™ for patients with acute, profound hemodynamic
compromise: Class lla




Conclusion: INCCI algorithm for shock?

Cardiogenic
shock

ECHO 1st
Impella CP 2nd
PCl 3rd

Stabilized Refractory
cardiopulmonary

Impella 1-10d failure: ECMO
u33 INCCI




