Assistance circulatoire mécanique
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Conflit d’intéret pour cette présentation

Speaker pour les journées IMPELLA
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CONSOLE ET FONCTIONNEMENT

|. PARAMETRES HEMODYNAMIQUES DE BASE

Surveillance intégré pompe—patient




1. PARAMETRES HEMODYNAMIQUES DE BASE

Signaux hémodynamiques indirects

Signaux techniques

I. P-LEVEL
N

1) P-Level => RPM

Signal fiable, déterministe, indépendant de
T'hémodynamique

2) Courant moteur

Signal mécanique continu du travail du rotor
Dépend de la charge hydraulique, viscosité, résistances
mécaniques.

3) Capteur de pression (outlet)

Capteur optique de pression - normalement dans

i l'aorte
m C’est la seule pression vraie sur la console.
t

I. P-LEVEL
On prescrit et on régle une Performance / P-level qui correspond a un TPM ou
RPM
CP 5.5
Performance (’II!)mE::)‘ Tours par minute (tr/min) P-level Mean F;';%%';”"] R;:T::"(’:;;)E'
[} PO 0 0
3 9 23000 P 0 12000
P-2 11-21 31000 P2 00-19 17,000
P3 16-23 33000 P3 127 20,000
[ 20-25 35000 P-4 19-33 2,000
rs 23-27 37000 75 28-37 2,000
P 25-29 39000 P6 34-41 2,000
v 29-33 42000 #7 39-45 2,000
P8 31-34 44000 P-8 43-49 30,000
b 3337 26000 P9 50-5 33,000

|. COURANT MOTEUR

Boucle de régulation de la vitesse du rotor

1) La prescription du P-level (correspond a un RPM)

2) La vitesse réelle du rotor est mesurée en continu par le contréleur
3) Ajustement du courant moteur

4) Le courant génére le couple moteur ire pour mai ir une vitesse

|. MOTOR SPEED & P-LEVEL

Motor speed at P-8

Head
[Pout-Pin) —

LV waveform

Motor current
(= pump flow)

|. MOTOR SPEED & P-LEVEL

Pression aortique]

Pression VG

oIV DIASTOLE

Courant moteur

Motor Current




1. MOTOR SPEED & P-LEVEL
Pression aortique]
Pression VG
Ao-IV

|. MOTOR SPEED & P-LEVEL

Ao-IV
I Courant moteur
---------------------- SYSTOLE P9
1 P7
1
H P5
!
Motor Current Motor Current
1. COURANT MOTEUR Pic de consommation . COURANT MOTEUR

Systole VG : gradient VG-Ao faible

Pendant la systole, I'augmentation de la pression ventriculaire réduit le gradient
trans-pompe.

Un débit plus élevé a travers le rotor génére des forces hydrauliques plus
importantes sur les pales, ce qui nécessite un couple moteur plus élevé pour
maintenir la méme vitesse de rotation — donc plus de courant.

L’Impella ne pousse pas contre la systole, elle est entrainée par
elle.

Charge hydraulique Résistance mécanique

- Gradient outlet-inlet (Ao-VG) - Thrombose
- Viscosité sanguine - Obstacle
- Résistance a I’écoulement - Kinking du cathéter

1. COURANT MOTEUR

Absence de gradient outflow-inflow :
- Impella dans ’aorte
- Impella dans le ventricule
- faible systole ventriculaire :
Faible inotropisme / Décharge trop intense / Défaillance VD

1. IMPELLA FLOW

Le débit est un indicateur de fonctionnement de la pompe, pas un débit
mesuré.

Impella Flow Purge System

Cardiac Output: 7 5 Limin

3.9u..3 4 Purge Flow: 13.3mlhr | Cardiac Power 1.3
2.9un \s “T Umn | Purge Pressure: 497 mmHg| Output: 11D Watts




Signaux mécaniques moteurs}

1. IMPELLA FLOW

- Aspiration

- Malposition de la pompe
- Thrombose

- Viscosité anormale

- Sténose de valve aortique

Signaux mécaniques moteurs

PURGE

Facteurs déterminant :

1. Résistance ligne purge (longueur, diamétre)
2. Résistance cathéter (calibre lumiére purge)
3. Pression aortique

4. Viscosité de la solution de purge

5. Obstructions partielles (thrombus, kinks)

Signaux mécaniques moteurs}

Le débit de purge est asservi a la pression de purge afin de maintenir une
pression cible (300-1100 mmHg)

Débit de purge
Volume de liquide
+/- Héparine

300 mmHg

Il. SIGNAUX HEMODYNAMIQUES INDIRECTS

Optical Sensor
(AoP)

Senses to Aortic
pressure (Ao)

AoP - APy, =LV Pressure

?J

Micro-axial motor

_B (APao.v)

2 XN

Signaux hémodynamiques indirects

W
110/0

Le signal LV est
- RPM
- courant moteur
- variations instantanées de charge hydraulique

t & partir de :

Signaux hémodynamiques indirects

HOW IS THE END-DIASTOLIC POINT DETECTED?

+ igorithm detects ventricular contraction and identifies the pressure prior 10 contraction

+ Ventricular contraction is delected by rapid change in LV Placement Signal
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Signaux hémodynamiques indirects

1I. ASPIRATION

Débit Impella | + pression diastolique négative persistante + pression
systolique VG | — malposition du dispositif

inpella o @ ortieo Oupet: ==
C———

] i
5 Y e e

3 valeurs importantes
1) P-Level => RPM

Signal fiable, déterministe, indépendant de
’'hémodynamique

2) Courant moteur

Signal mécanique continu du travail du rotor
Dépend de la charge hydraulique, viscosité, résistances
mécaniques.

3) Capteur de pression (outlet)

Capteur optique de pression - normalement dans
l'aorte
C’est la seule pression vraie sur la console.
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PLAX view annotated

Optimal Position

2025 44 (11): l68B1702.

Too Shallow

Recommandation ABIOMED

The middle of the inlet of the Impella CP® should be
approximately 3.5 cm from the aortic valve

while the middle of the inlet of the Impella 5.5® with
SmartAssist® should be approximately 5 cm from the
aortic valve.

RATIONNEL PHYSIOPATHOLOGIQUE

Impella Heart

Pump
1. 1 Perfusion coronarienne
1 Délivrance O2 myocardique
Heart Pump 2. Unloading : décharge ventriculaire active

Right
ventricle




@ Coronary pressure (mm Hg)»

Flow velocily (em/s)

PERFUSION CORONARIENNE
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11 patients - High-risk PCI - FEVG 35 * 10%

TABLE Ii. Hemodynamic Characteristics

Impella™ support level

1 3 6 9 P
Bascline P, 85 =11 LERE) 9% £ 15 9% = 10 0.001
Baseline Py 85 = 11 n:n 96 + 15 94 = 11 0.001
Hyperemic P, 85+ 12 91 £ 15 94 = 14 9212 0.006
Hyperemic Py 8L 12 86 = 16 8 =15 56+ 13 002
FFR 097 £003 086004 096004 095006 02
Bascline APV B0 M EERNE] 3212 09
Hyperemic APV 61 = 24 67+ 26 68 + 25 72 + 27 0.001
CFVR 1582052 2102062 219067 234:06 <0001
Baseline MR 299% 179 323x 19 331 =208 325 L§7 02
Hyperemic MR 170083 164+ 082 155071 136+ 058 01
AMR 1285132 ISBE152 L7610 189 : 143 0.005

Values are mean + SD. P,, mean aontic pressure (mm Hg); Py, mean distal coronary pressure (mm
H); FFR, fractional flow reserve; CFVR, coronary flow velocity reserve; APV, average peak flow ve-
locity (cmjsec); MR, coronary microvascular resistance index (mm Hg em ™" sec); AMR, variable arte-

riolar resistance index (mm Hg cm ™! sc)

Interventions 2007;70 (4):632-637.

e Upper Tracing
" impella CP at P2
ey 116/12/21 mmHg
® e Ao 112/43/68 mmHg
w w w DCP 72/19/35mmHg
www ECPP___47mmHg |
2 2z 2 DPP 22 mmHg
° 00
"™ Lower Tracing
Impella CP at P8
W 126/12/18 mmHg
* Ao 122/68/86 mmHg
DCP 81/20/41 mmHg
DPP 50 mmHg

Left Ventricular End Diastolic Pressure

Teft Ventricular End Dlastolic
Pressure (mmHg)
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I notro p ic lf g;ﬂ;';{fé:f"c MVOz g where o, and y are constants that have been defined previously as follows:
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Unloading

... A new concept for managing post-AMI

cardiogenic shock

-
Heart Rate

in a theoretical model,
with potential for
further ‘ in infarct size
relative to mechanical
unloading alone
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a=18%10"° mL O; -mmHg ' - mL

B=24x10"mL O, beats™* - mmHg ' - mL.g-100"}

4=14x10"? mL Oy - beats ' - g+ 100"
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IMP 4 ECLS 75% —ps Loi de Laplace :
—pr - Impella permet la réduction des
— P contraintes pariétales et de la MvO2
P5
100 — P4 - Diminution de la PVA : économie
--P3 énergétique
-- P2
== P1 - Effet dose-réponse : P8 > P4
-- PO
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0 80 100 Beurton et al. experimental data |
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€, (mHg/mL) Pt}

MVO, (%)
=08 In a simulation with full
mechanical unloading with a
2000 PVAD operating at 33000 RPM,
Chronotropic Inotropic .
i fresuiind MVO, is most reduced when E,,—
reflecting inotropy—and HR—
1500 reflecting chronotropy—are
reduced.
100

Mechano-Ino-Chronotropic
Unloading
33k RPM
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= 11 LV Afterload - 1 LV Congestion - 1 1 LV MVO,

« Swine CS model (microspheres embolization)
o Baseline CO: 5.2 [4,5-5,8) - CS: 2,3 [2,0-2,6] Uimin
© pVA-ECMO flow : 3,0 L/min + residual CO : 2,9 [1,9-3,8] U/min

Voies de signalisation
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Before Coronary Reperfusion Reduces Left
i Wall Stress and i

infarct Size
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sham (thoracotomy only, no left anterior descending coronary artery occlusion or Impella support; n=5),
I/R (180 minutes ischemia followed by 60 minutes reperfusion, no Impella support; n=5),

p-Impella (p-Impella from 60 minutes after onset of ischemia to 60 minutes after reperfusion; n=5),
t-Impella (t-Impella from 60 minutes after onset of ischemia to 60 minutes after reperfusion; n:
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(A) Flowchart lustrating the effect of reperfusion alone (group 1), Left ventricular unloading for 15 min (group 2) or 30 min (group 3 before reperfusion, or left
venuicuas unioading after - (@) itarcs
roups). ) Representative images of greup 1 a0l group 3 0 - 4 per
Group). Red staning indicates the area at isk. white staining indicates infarcted myocardium, and blse sLaing indicates myocardial Ussue cutside the area at risk.
LAD = Left anterior Gascending; TVP ~ transvalyudar pump.

f the area at isk for sach group (1-way analysts of variance - Q.017 across al &
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Unloading Acute Reloading

-

Acute reloading after mechanical left ventricular unloading causes rapid elevation in end-
diastolic wall stress and induces cell death.

Increased cell death

Sudden increase )

in wall stress

Mazurek et al.] C:

Transl Res 2024; 17 (2) :233-241,

P Repertusion
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Taille d'infarctus réduit en dimi i 1
N Acute-early  Acute-delayed  Gradual
: i d
% Infarct Stze | LV Mass % No-reflow area / LV Mass.
" - p=023 i p=036
» . " w .
~F T e | E
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Relationship Between Infarct Size and ®
Outcomes Following Primary PCI o
Patient-Level Analysis From 10 Randomized Trials

Gregg W. Stone, MD," Harry P. Selker, MD," Holger Thiele, MD," Manesh R. Patel, MD," James E. Udelson, MD,"

E Magnes Ohman, MD, Akiko Machara, MD;' Ingo Eitel, MD,* Christapher B. Granger, MD," Paul L. Jenlkins, Pib,"
Melissa Nichols, MS,” Orf Ben-Yehuda, MD*

Pool de 10 RCT sur la PCl laire (2632 patients)

Taille de l'infarctus 1 mois aprés la randomisation par IRM ou SPECT

Suivi a 6 mois

Résultats :

Taille d'infarctus par IRM dans 1889 patients (71.8%) et par SPECT chez 743 patients (28.2%).
17.9% (8.0%, 29.8%) en masse VG

‘Augmentation de la mortalité tous les 5% de taille d'infarctus (Cox-adjusted hazard ratio: 1.19 [95% confidence
interval: 1.18 to 1.20]; p < 0.0001)

Indépendant de I'age, sexe, diabéte, HTA, hyperlipidémie, tabac, type d'infarctus.

Quartiles of IS

A

Infarct size quartile 1: 0% - 58.0%
Infarct size quartile 2: >8.0% - £17.9%

FIGURE 2 Time to First Event Analysis (From Time of Study Entry) According to

[tone etal JACC 2016;67 (14) : 1674-1683,

$ g — Infarct size quartile 3: 17.9% - 29.8%
‘; Infarct size quartile 4: >29.8%
=
Ee6
g Overall P-value = 0.002
=
@
3 4 ———————————38%
g rH 28%
= 2 —
< o 1.4%
— 0.59%
0% T ;
0 3 6 9 12
Time in Months
Number at risk:
Q 2 650 581 362 294
Q 645 617 586 399 336
Q 657 624 585 412 35
4 656 620 555 308 222

C 10 — mfarctsize quartile : 0% - <8.0%
—— Infarct size quartile 2: >8.0% - s17.9%
—— Infarct size quartile 3: >17.9% - 529.8%
81 —— Infarct size quartile 4; 529.8%

Overall P-value <0.0001

Heart Failure Hospitalization (%)

0+ r : . .
o 3 6 9 12
Time in Months
Mumber at risk:
Ql 588 564 496 265 28
Q2 604 569 540 136 299
Q3 608 563 524 338 279
0 538 486 427 3 35

LES ETUDES CLINIQUES SUR 'IMPELLA

CENTRAL ILLUSTRATION: Randomized Clinical Trials of the Percutaneous
Microaxial Flow Pump Device

Percutaneous Microaxial Flow Pump Devices

.

« Reducemyocardl
‘ygen consumption

- improve myocardit
o

Of Action . maintainsystemic
perfusion

+PROTECTI

Future Tials
~PROTECTIV

Pahuja M, et al. J Am Coll Cardiol. 2022;80(21):2028-2049.
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'@ PCl haut risque +++

The Value of Left Ventricular Support in Patients With Reduced Left Ventricular
Function Undergoing Extensive Revascularization: An Analysis From the PROTECT-II
Randomized Trial

Autiors: David A Burke, WD, Harun Kundi, MD,
AG

i Almonacid, MD, Willarn O'Neil, MD, Jeffrey Moses, MD, Ne

MD, Simon Dixon, MO, 5 man, M, . Magnus Ohman, MD, Jofiry J. Popma, MO, and B

MDMPH B AUTHORS N0 & AFFILIATIONS

448 patients (225 Impella vs 223 BCIA)
Multicentrique, 112 centres

FEVG < 35% + lésion tronc commun non protégé
OuFEVG < 30% + maladie tritronculaire
Ou dernier vaisseau perméable

Exclusions : choc cardiogénique, STEMI < 48h,
IA = 2, IRM < 30 mL/min

MACE aJ30
85.1% for Impella 2.5 versus 40.1% for IABP, P=0.227 in the intent-to-treat population
34.3% versus 42.2%, P=0.092 in the per protocol population.

®
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Logrask ot =7 3 Logrank s P01
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“Time postindex, pracedure (days) Tite postindex procedue (days)

Figure 2. Kaplan-Meler curves of major adverse events 1o 90 ays. A, intent-to-treat population. B, per protocel population. IABP indi-

cates intra-aortic balloon pump.
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PCI Procedure
Vs of Amerectomy Yes (nes2) — e L0075 191 0444
Userof Amesechiy. N3 os313) - 070[055,089] 0003 ey
Antony
ULMAPE fa=10y ——t 0820053, 128 031
WO et —a—t 0761061098 0038 e
TS Mortality Score
Woraly STS 2 10 1) R LMETSAT] 0540
Moraity STS < 1 w3t —— 0T1[056,081] 0008 e
i
9 ABPINGEla 25 patert 3 4ch e 341161 —— 0920062138 0697 -
Mo 12 ABPTela 1S paert o st 150 et 074[058,095 0016
L 05 10 135 0 8
Impelta 2.5 better |ABP better

Les résultats selon les deux analyses

Temps Analyse ITT Anal Per P: 1

35.1% vs 40.1% — Nt 34.3% vs 42.2% — NS

30 jours (9=0.22T) (9=0.092)

40.6% vs 49.3% — tendance 40.0% vs 51.0% —

90 jours (9=0.066) SIGNIFICATIF (p=0.023)

RCT multicentrique
Criteres d’inclusion bien défini —hors choc
Suivi J90

Durée de support courte
Critére composite
Arret précoce pour futilité

Tmproved outcomes in patients with severely PROTECT III
d LVEF und; i

d coronary

ion with c practice

Wi W 0Nl ¥, Mark Andlorsan 2, Baniel Bukhoft 3, Cindy L Grines %, Navi K Kapur 5

Registre prospective avec Impella 2.5 et CP dans la PCI & haut risque.
Mars 2017-2020 dans 4 centres américains

1134 patients
Comparison des patients PROTECT II versus PROTECT Il (504 patients "PROTECT II-like »)
MACCE 2 90 jours : 15,1% vs 21,9% (p = 0,037) — en faveur de PROTECT IIl
Aprés appariement par score de propension : 10,4% vs 16,9% (p = 0,048)
i 3 :1,8% vs 9,3% (p < 0,001)
Hypotension procédurale : 2,2% vs 10,1% (p < 0,001)
RCP ou arythmie ventriculaire : 1,6% vs 6,9% (p < 0,001)
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Registre prospectif post commercialisation

la comparaison se fait avec des données historiques de
PROTECT II (2009-2010)

Pas de randomisation : registre prospectif

Biais de selection: moins d'IDM antérieur dans PROTECT III

Camparisen of PROTECT ‘Cohart with PROTECT IV
[ PROTECT Waiiks Design |

a 63
v
[ Prospeciive, MulticenterRCT | -
1252 patients estimated sample size 700 paents underwent WR-PCI
111 Randomizaton taimeeds va_ aon. ]
Impelia (4 ABP)for HA-PC - Washinglon Hospaal Cacae

[

[ Estimated ] [ Ohserved

| | [ omeazems w2y
Aasuming & HR-of 0.75 uring mullvariste Cor regression, under 90% povwer with 5% levl,
2,050 patonts PROTECT pCl.

Left Ventricular Unloading in High-Risk
Percutaneous Coronary Intervention

Divaka Perera, M.D.,'* Matthew Ryan, Ph.D.,' Saad M. Ezad, Ph.D.,"*
Sohail Q. Khan, M.D.,* lan Webb, Ph.D.,* Peter D. O'Kane, M.D.,}
Roshan Weerackody, Ph.D.,* Matthew Dodd, Ph.D.,” Matthew Kwok, M.Sc.,
Lynn Laidlaw, B.A.," Laura Van Dyck, B.Sc.,’ Benjamin Wrigley, M.D.*

RCT 21 centres au Royaume-Uni.

300 patients

PCI programmée avec :

dysfonction VG séveére (FEVG < 35% ou 45% avec IM)
et coronaropathie étendue

Randomisation : Impella CP vs soins standard
ion des chocs iogéni

No Difference Difference
Win for between Win for (mAFP—
mAFP  Strategies  Standard Care standard care)
percent percentage points

En gris = en faveur du groupe
CONTROLE

-10

Death from Any
Cause

— - N

0.2

Spontaneous
Myocardial Infarction S % 5 2
L7

Hospitalization for

Cardiovascular Cause.
105
43.0

Myocardial Injury

66
-

Win Ratio = (wins for mAFP)f(wins for standard care) = 0.85 (85% C1, 0.63-1.15)

=]

Table 2. Secondary Outcomes.*

Microaxial Flow Pump  Standard Care Hazard or Risk Ratio
Outeome (N=148) (N=152) % CI)
number of patients (total number)
Major secondary outcomes
Death
From any cause 47/148 (32.6) 33/152 (234) 1.54 (0.99-241)
From cardiovascular causej 36/148 (26.7) 20/152 (14.5) 191(111-3.30) |
Disabling stroket 3/148 (35) 6/152 (4.5) 0.53 (0.13-2.11)
Spontancous myocardial infarction 9/148 (6.3) 15/152 (12.4) 0,64 (0.28-1.47)
Hospitalization for cardiovascular cause 32/148 (24.5) 29/152 (21.0) 1.20 (0.72-1.98)
Periprocedural myocardial injuryf 82/133 (6L.7) 62/124 (50.0) 1.23 (0.99-1.54)
Sensitivity analyses
Nonhierarchical composite outcome
Including periprocedural myocardial 111/140 (79.3) 1001139 (73.6) 124 (0.94-1.62)
injury
Excluding periprocedural myocardial 647148 (45.3) 657152 (45.4) 106 (0.75-1.49)
injury

B Death from Cardiovascular Causes

100+
904 Hazard ratio, 1.91 (95% CI, 1.11-3.30)
£ 30
8 704
g 60
]
£ 504
2 404
- Microaxial flow pump
2 304
E 20
5}
10 Standard care
T T 7 T J
6 12 18 24 10
Moenths since Randomization
No. at Risk
Microaxial flow pump 148 123 103 78 43 19
Standard care 5. 135 115 78 51 28
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CENTRAL ILLUSTRATION: Randomized Clinical Trials of the Percutaneous

Microaxial Flow Pump Device

Percutaneous Microaxial Flow Pump Devices
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Tesponse syndrome
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CIMPELLASTIC
Clinical Trials.
Future Trials Future Trials
~PROTECTIV - Dan-Ger Shock
- REVERSE
-RECOVER-V

Pahuja M, et al. J Am Coll Cardiol. 2022;80(21):2028-2049.
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bl Transfusion (IMP vs. IABP) : 46% vs. 33%
50
o Durée de séjour hospitalier : 16 vs 10 jours

Hémorragie sévére : 33% vs 8%

Mortality (%)
8
i
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IMPRESS in Severe Shock trial

1° RCT avec la CP
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Essai de faisabilité

Sous dimensionné

Choc trop sévere : 90% d’ACR / SCAI D et E

Support de 2-3 jours

Groupe contrdle IABP ? (IABP-SHOCK Il date de 2012)

[Long-term 5-year outcome of the randomized

IMPRESS in severe shock trial: percutaneous
imechanical circulatory support vs. intra-aortic
balloon pump in cardiogenic shock after acute
imyocardial infarction

2012-2015
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‘What are the implications

HAS

IAUTE AUTORITE DI SANTE

EVALUER LES TECHNOLOGIES DE SANTE

AVIS SUR LES
DISPOSITIFS
E]ICAUX

Indication ratenue

IMPELLA CP avec
SMARTASSIST

Dispositif d’assistance mécanique électrique
percutanée, a flux axillaire, monoventriculaire
gauche, de courte durée

Inscription

Adopté par la Commission nationale dévaluation des dispositifs
médicaux et des technologies de santé le 14 janvier 2025

Prise ge des patients 1a fonction ven-
triculaire gauche en raison d'un choc cardiogénique post-infarctus du
myocarde avec élévation du segment ST (STEMI) avant ou sprss une
intervention coronaire percutanée. Sont exclus, les patients qui ant eu un
arrét cardiaque avant le transfert & [hopital et qui ont un seore S 7 sur
Féchelle de coma de Glasgow persistant aprés le retour de la circulation
spantande ainsi que les palients ayant une défailance sévére du ventri-
cule droit

Practice Guideline | > Arch Cardiovasc Dis. 2026 Mar 31:51875-2136(26)00051-3.
doi: 10:1016/j acvd.2026.02.001. Online ahead of print

Experts' recommendations for the management of
adult patients with cardiogenic shock

Nadia Alssaoui ', Clement Delmas 2, Hamid Merdji 3, Guillaume Schurtz #, Guillaume Baudry 5
Antoine Beurton ©, Florence Bolssler 7, Laurent Bonello ©, Bernard Cholley 9,

Nicolas Combaret 8, Alain Combes '®, Charles-Henri David ", Daniel De Backer 12,

Pierre Grégoire Guinat *, Olfa Hamzaoui 1, Brahim Harbaoui %, Julien Imbault &,

Nicolas Nesseler ', Antoine Kimmoun 7, Michel Kinde '@, Guillaume Lebreton ¥,

Guillaume Leurent 20, Bruno Levy 27, Stéphane Manzo-Silberman 22, Anne-Céline Martin 23,
Armand Mekontso-Dessap 24, imane Adda 25, Joy Moatien 26, Alexandre Quattara 27,

Matteo Pozzi 28, Etienne Puymirat 2%, Francois Roubille 3 | Antonin Trimaille 31,

Aurore Ughetto 32 Eric Van Belle 4, Eric Bonnefoy ¥, Khaldoun Kuteifan ¢

5.5.2. Impella

R19A. An Impella CP should probably be considered in AMI-CS
patients after discussion with CS expert team.

Level of evidence: grade 2+

R19B. The experts suggest considering Impella 5+ (5.0 or 5.5)
support for CS patients due to predominant left ventricular failure.

Level of evidence: expert opinion

16



—— Stdwd
A

20t
Randomization 1EU

Microaxial Flow Pump Hemodynamic and Metabolic Effects in
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Clinical stability allowing discharge from the ICU within 72 hours was achieved in 51 patients (29%) in

the standard-care group and 26 patients (15%) in the MAFP group.
Mortality at 30 days in patients discharged alive within 72 hours was 4% in both groups.

Figure 3. Heatmap Depicting Dose of Vasoactive Drugs Used in the Microaxial Flow Pump (MAFP) and
Standard-Care Groups at Different Time Points

ICU admission  1h 3h

12h 72h

2 Score Group
2 M standard

6h 24h  48h
- .
Epinephrine I I
Norepinephrine 1
Dopamine =l
Dobutamine
Levosimendan
Milnirone | |

Doses were scaled to a 2 score to enable visual comparisons between groups and time points. The 2 score: gray depicts mean, red
5D above mean, blue SO below mean. The colors can pared between the 2

dard of care and MAFP) and
between different times but not between the different groups of vasoactive drugs. ICU indicates intensive care unit.

Long-Term Outcomes of the DanGer Shock Trial

Published August 31, 2025 | N Engl | Mod 2025:39310371038 | DOI: 10.1056/NE|Mc2508284 | YOL, 393 NO. 10
Copyright ©.2025
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CENTRAL ILLUSTRATION: Randomized Clinical Trials of the Percutaneous
Microaxial Flow Pump Device

Percutaneous Microaxial Flow Pump Devices
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+IMPRESS
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Clinical Trials.
Future Tials Future Trials Future Tiols
ProTECTIV - Dan-Ger Shock ~oTU-STEMI
- REVERSE - UNLOAD-AMI
-RECOVER-V

Pahuja M, et al. J Am Coll Cardiol. 2022;80(21):2028-2049.

Left Ventricular Unloading in Anterior
STEMI without Shock: The STEMI Door to
Unload (DTU) Randomized Controlled Trial

Navin K. Kapur MD ®® &, Norman Mangner MD ¢, Mi

a Aghili MD 9, Haroon Faraz MD %,

Adultes 18-85 ans - STEMI éri sans choc iogénis + délai 1-6h - premier IDM
RCT : Impella CP 30 min avant PCI vs Contréle (PCI seule)

Objectif : Taille IDM / masse VG (IS/LVM, %) par CMR gadolinium a J3-8
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10% 10%:
365 doys: HRLD 76 (5% C10.33.4. T3 p=0 51 > 365 days: HR 074 (955 1 5314757, po0 40 L .
> i 1. Allongement du temps d’ischémie (+47 min)
i g
2 5 2. Hypertension des patients (par rapport a ’hypotension sur modéles
2 5% 3 %
3 H animaux)
< 2
o Mean arterial pressure, mmHg I 1065+17.8 10752179 10552 17.7
030 90 180 270 365 030 90 180 270 365
Days from Randomization Days from Randomization
— Control  — Treatment — Control — Treatment
‘Number at Risk Number at Risk
Control 265 240 233 228 208 Control 265 240 33 26 208
Traatment 82 45 23 230 7n3 Treatment 262 2145 27 20 3

Et plus de complications hémorragiques

Sécurité — Hémorragies majeures
BARC 3-5 & 30j (traitement vs
contréle)

dont BARC 3a ({Hb 3-5 g/dL) 40/260 (15.4%)

89/262 = 34.0%

dontBARC 3b (|Hb 25 g/dL)  39/260 (15.4%)
dont BARC 5 (fatal) 1/260 (0.4%)

16/265=6.0% p <0.01

UNLOAD ECMO

PI: B. Schrage (Hamburg)
France: Montpellier Coordinator Center (A.

Ughetto) UNLOAD-ECMO

‘We hypathesize that left ventricular unloading by
addition of an Impeia an 1o of VAECMO for the
reatmentof patients with severe cardiogenis shock

improves 30-day survival in comparison to YA-EEMO
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CENTRAL ILLUSTRATION: Randomized Clinical Trials of the Percutaneous
Microaxial Flow Pump Device

Percutaneous Microaxial Flow Pump De
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IMPELLA en post-cardiotomie

circulatory support

The RECOVER I: A multicenter prospective
study of Impella 5.0/LD for postcardiotomy

Bortley P Griffth MD® A B, park B. Andersan MD ", Louls E. Somuels MO, Walter €. Poe Jr.

D #, Yoshifumi Maka M

Frozier MD

Traitement : Impella 5.0 ou Left Direct (LD).

Choc cardiogénique ou un syndrome de bas débit aprés sevrage de la CEC

Le critére de sécurité principal était la fré des
(déces, AVC) & 30 jours ou 4 la sortie.

thérapie suivante (recovery J30 ou autre thérapie invasive)

ipal était la survie du patient jusqu'a la mise en ceuvre de la

majeurs
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9 French catheter
21 French micro-axial pump

From October 25, 2006, to May 16, 2008,
16 patients
4 centres USA
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Impella LD (direct)
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> Blood Oute

/ 21Frpump Moter
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Impella 5.0 (peripheral)

Mechanical circulatory support with the Impella 5.0 and the
Impella Left Direct pumps for postcardiotomy cardiogenic shock
at La Pitié-Salpétridre Hospital
Prm—
i Arour, Prscal eprince nd Guilaume Lebeton &*

What is the outcome of haemodynamic support with
the Impella 5.0 and the Impelia Left Direct (LD)
devices for postcardiotomy cardiogenic shock (PCCS)?

Postcardiotomy cardiogenic sheck (n=29):
58.6% survival to discharge;
100% native heart recovery amang those

Freodam from Death

ischarged.

"
Days After Davice Implantation

Take-home message

Numsar ot patents s sk
The Impella 5.0 and Impella LD represent excellent

treatment options for PCCS with favourable
survival outcome and native heart recovery.

IMPELLA 5.0, dispositif d'assi: i électrique L 8 flux
axial, monoventriculaire gauche, de courte durée.

Demandeur : ABIOMED SARL. (France)

Fabricant : ABIOMED EUROPE GMBH (Allemagne)

Les modéles of rélérences proposés par le demandeur (ct. page 5)

Indicaiion ratenue :  Prise en charge de fadulle en éial de choc cardiogénique (CC) réfraciaire au
traitement médical optimal sans défailance respiratoire réfractaire nécessitant
une assistance respiratoire extracorporelic of sans une défailance mull-
viscérale sévére, survenant & la suite d'une chirurgie cardiaque.

|Senvica  Attendu  Indi nue :
(SA): «  Suffisant, en raison de -
- Lintérit ihérapeutique de IMPELLA 5.0 dans Findication retenue,
Linérét de santé publique au vu de gravité extréme de I pathologie et du
caractére d'urgence de sa prise en chargs.

In non refenue ;

réfractaire au taitement médicamenteux optimal et ne présentant pas de

défailance respiraloire réfractaire nécessitant une assistance respiratoire

extracorporelle eliou sans une défaillance multi-viscérale sévére, en atiente de
ion card dassi srcu longue durée

« Insuffisant,
de IMPELLA 5.0 dans cette indication

MPACT Impella® Protected Cardiac Surgery Trial

Key Inclusion Criteria Study Flow

Subject meets all IC/EC

Key Endpoints

+ Hemodynamically stable
patients undergoing one of the
following cardiac surgery.
procedures on CPB including
aortic cross-clamping and
cardioplegic arrest:

- cABG

© MVR

« AVR

+ Atleast2of the following:
CABG, MVR, AVR, or TVR

+ LVEF 25% or 35% with

‘and is approved by study’s Enroliment

Index Cardiac Surgery Performed
including Impelia 5.5 placed prior to
‘any attempt to wean from CPB.

Patient Transferred to 1CU on
Impella 5.5 Support
224 rs 0f 5.5 support required

« Age=18years

30-day and 90-day follow-up visits.
1-year survival status check

)

Composite of (1) all-cause
mortality, (2) stroke and (3) new
requirement for RRT through 90-
days post-operation

+ Rate of PCCF at hospital
discharge

+ Hospitaland ICU lengths of stay.

+ Duration of mechanical
ventilation

- Ak

Vasoactive-inotropic score

COMPLICATIONS

Impella et complications

A

P

Cardiogenic shock (N=229; 56.4%)
Clinieal indieations

In-hospital eutcomes

Oerth omssie Haombsis
Bleding
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35.7% implanted befere PCI: median duration of support 72 hours. | Median BCIS-IS seare 12 mesian duration of support 1.5 heurs
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Visual summary. Impella laiian Registry (IMP-IT). 406 patients enrolied across 17 centres in ialy.

High-risk (N=117; 43.6%)

i Thie-vessel-
foden <I5%  dsease  athclomy e

Clinical ndicatisns
n2 64

et Rotatina

20
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Fl—FiXa—y .
MR Pt —— 3F
AT Fibrinogen | manomers:
} Lo, Platelets

[Vandenbriele et al. ] Am Coll Cardiol 2022; 79 (19) : 1948-1962.

* Source control (drainage,

S waiccosi O \ajor bleed

« Stop anti a lajor bles N G

« Stop antiplatelei(s) (¢.9. 1GB, retro- Prevention g g;;‘{:‘,‘ﬁ:,l::,":fn”
; Swich CEEE peritoneal bieed)

« (Reversal agents)

« (Early weaning)

Prevention &
management of
bleeding

* Source control (local
Minor bleed \ auze spplcation,

; ‘manual pressure, )
* Switch 1o BBPS

* ENT cauterisation, ..

Intermediate
leed

Stop antipatelet(s}
Switchto BBPS

* IV tranexamic acid aryngea

(+) Additional measures:

Maintain hemostasis: Monitor congulation tests:
+ Normathermia + Platelet count < 50.000/uL ~ consider platelet transfusion
- Nomecalce levels < 1.5 g/L —+ administer fibrinogen con
= Normal pH + consider prothrombin complex concentrate (ot

RBC trar

Gestion de 'anticoagulation

[cathiab/or | [ Intensive Care Unit ]
ACT 2 250 sec.
<
S
.8
T3
58 anti-Xa 0,3-0,5 1U/ml
£ “monitor T P, ibrinogen, D-dimers, pfHo and platelets
<

UFH* bolus UFH* 1315 U/kg/h

AMI-CS: low-dose ASA + P2Y,;- inhibitor

025,44 (11): 16881702,

Aigarith for Unfractionated Heparin
Monitoring in Impella™ Supported Patients.

e "o Novidredin
iyeeiion D mald, AT waahadg S0Pl

3 antha ontarget®

- Inaesse hepurindose
Miaparisdose »150% o pedieted o,
ard an-Xa 368 ot on target: messare AT
tonore.
AT 225%  Hepari resstance
conmn

e 1. St
Correc Brinogen evel 0 < g/, exclade DIC
CONTINUE Heparininfusion

i einogen 1 ik, no OC:
Measars APTT guing cosgetation actors AT 35% AT - dcfcieney
(PP Fikand V) i T P e |
o vutch
VX etcency  FX-X debcency
L )

Haparinbased on ABTT  igoore ABTT
conider FOTEM _ Moparia based omanti s

L Aim Coll Cardiol 2022,70 (19) : 1949-1962

FIGURE 6 Measures to Ensure Proper Positioning of the Femoral Impella Sheath

Eche-guided cannulation

Pull-up stitching technique
pushing the cannula well T
into the skin

Gauze to maintain the angle
of insertion

Ultrasound-guided cannulation techniques, proper positioning, and stitching with pull-up technique of the sheath to the skin are important
measures to avoid local oozing or bleeding.
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Management and Time Course of Hemolysis and Bleeding During Microaxial pVAD Support

|

a
a3

+ General measures to avoid
(effects of) hemolysis

Van Edom et al. JACC: Cardiovascular Interventions 2023; 16 (14) : 1707-1720.

HEMOLYSIS

eral measures:
level)

Early weaning
Inhaled NO
Plasmapheresis

ate for other
causes of hemolysis | 4y

e
Trvwetprge sresee
(et arcouiat

et

Fump exchange e
Optimize anticoagulation B
| Fluid challen
o

Lower support fevel
Lower PEEP ievel

3

] Problem:
T
EEd
1\ Bt
g B
H

. Solution
Chesk/contirm correct postion (echo)
ol llow-up piHD

0 8 1216 2124263032 36 44
Time )

; Proem
| s oo g e of i, s e pump
1 impint

o
Femetyss caused by Incamect pump
positon (nthis case. too deep)

Sotution:
Chesk/contrm postion (echa)

0 B 12162124 2630323644

Prattem.
Rising levels of pfHb, hours after purmp.
imptint

Cause:
Hemotyss caused by ik puamp
(probably caused durng implantation
andlor pomg trombos

Sotution
= Check/contirm correct postion (scho)

Diagnostic c

All the 3 main diagnostic criteria

L 1022, 19 (19) 10401962 G B 12 16 2 24 26 30 32 35 44 0 PUTP: oKk 4P pID regiscly
Table 2 48 after
Wonmalrouted iV = 52) Waliotated (N = 33) Total (N = 5] Paslue
l (Uminm’) 248 (0.95) RAP PAWP PaE
SPAP () 28500) . . . 2
GPAP (mmlig) 15161 e 3
PP mevHg) 0868 x 2 — "
PAWP (mmHg) aoas £ %’ ] -§, Regurgitation severity
RAP (mmHg) 773 E £ 2 i 60%
086(037) = 0 i g, . None
A Wi’y 044 (0.18) E =z =
CPO-RAP (Wim') 017(02¢) 5 E w . ild
CP-RAP (Wirm) 041(0.17) | D, i o0 ﬂ-{. Do 40%
LVSW (chm’) 137 (6.4) 0 = ] =04 =04 1
wsw.cu.m_)) 5267 Mild-Moderate
SR (WUT) 3461 (15.3¢ 2 o
P () 3490199 PAPI PVRI Serum lactate W% 10.9% 949 5 Stk I moserate-sovere
PaE (mmkgl) 067 (0:40) " ) .
AP awpem 2 5 e I . Severe
RAFIPANP 060(035) 3 o 2 z 0%
Lactate (ol 360(8.21) 8 é G Es
_— . r .
i i s, §o
= i, %
e P=0037 P=002 e

Impella orientation B Non Malrotsted Bl Malrotated
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Diagnostic criteria for malrotation PLVAD malrotation Consequences of malrotation Suction management Wlth SmartAssist deViCe

1. Carrect pressure and moter + Aortic regurgitation | .
curent waveforms on the console

/ . + Miteal reguegitation It i N i
. comectdeve dephcaner |/ y 1 e et L i Sclution
Inflow 3.5-5.0 cm belaw the AV A / .

' / |+ tschemicstrake ] Megative diastolic pressure;
s B mnad recovers by end of diastole’
. nflow away from LV apesx an .

i Intermittent eck filling
Sietion Normal systolic pressure e
Potentially relevant devi v ions for bleeding and is caused by Low diastolic flows

Negative diastolic pressure;
does not recover

[
position

Conum:’nus Low systolic pressure

Low systglic & diastolic
flows

cusps

Impingement on LV lateral or inferolateral wall

f n @ % W
= Patients on
SEPSIS fremporary Mechanical Circulatory Support

o8 ArTRUTINS

= amios

OR de 2,75 (IC 95% : 1,25-6,08).

ut BSI Overall, 249 patients were
Patients with BSI i to CICU with CS
necessitating MCS during the
study period.

Par rapport a IABP : Impella ont 2 fois plus de sepsis (12.69% vs 6.44%;

DanGer-Shock, hémocultures positives chez 11,7% vs 4,5% (RR 2,79).

A total of 49 patients (20%)

Impata g Qv Ratio s were diagnosed with BSI post-
Evurds Totol Euents Tolsl Weight W51 Rondom, 9% C1 M andorn, 3551
Bochabon 7020 5 7 3 6 110%  250[015,247 —] MCS placement.
Mollor 2024 n o & 176 sa 279020648 -
Total (954 L - The incidence of BSI in
1 -
iktopansy T 000, 0 001,121 P 083, 0% R patients on ECMO was 61%,
Testfor overal efeet 2= 251 P= 097} Favours fmpeta] Faroes [500] Whereas it was 39% for

patients on the Impella device.

20 30
Number at Risk
atients without BSI 200 162 129 15
Patients with BSI 49 41 38 34
Tariq et al. Medicine (Baltimore) 2024; 103 (46) : 40595
5 i : predicting post-weaning adverse events in cardiogenic shock patients

supported by microaxial flow pump

Scoring System for Predicting Adverse Events After PVAD Weaning

PVAD Aim Outcome Evaluation
To develop a score for predicting Composite outcome:
adverse events after PVAD weaning ‘Allcause mortalty
- Unplanned MCS reintroduction
Data Source within 30 days after PVAD weaning

‘The UNLOADERS-PVAD study

30-Day Outcome Participants Model Construction
Without with Patients weaned from PVAD, n=304  LASSO regression was used to select
Event Derivation cohort, n = 182

Event score components from a total of 22

47 e  Validation cohort, n = 122 factors before PVAD explantation
ULOADERS-PVAD Weaning Score Risk Stratification

Risk Factors for PVAD Weaning Score

Clinical Factors 3
Female 1 H
Ronal relacomen theray ' o 1
Vasoprossors andior inotropes 22 drugs 1 H -
Lactate 220 2 3 7

Hemschmantc Faokirs 3 S
Hoart rate > 50 o ' : F
PAWP 220 mmig 1 H
PO <06 Watis 1

ol 0-8
Risk Categories 4" 2 3 4 ms
0-2 points: Low; 34 poins: Moderate; 58 points: High UNLOADERS-PVAD Weaning Score




P\ggressive Up-Titration of Heart Failure Guideline-Directed Medical Therapies in

~ 100 [Cardiogenic Shock Supported by a Percutaneous Ventricular Assist Device
< 5 @ Overall Cohort [IM BALTHAZAR, MD' MATTHIAS RAES, MD™ TOM CARMELIET, MD' INES VAN LOG, MD
1 ivati B TIJN LOCHY, MD' JEAN-FRANCOIS ARGACHA, MD, PhD'* DANNY SCHOCRS, MD, PhD'
% u Derllvat_lon Cohort PERT VANDELOO, MD' MICHAEL MEKEIRELE, MD? JOOP JONCKHEER, MD, PhD*
& 80 1 mValidation Cohort IARK LA MEIR, MD, PhD'" and FREDERIK H. VERBRUGGE, MD, PhD, M5¢'
. — <
c 70
2 60
L
> 50
@©
Q 40 -
o
® 30
O
GE) 20 A
[
» 10 A
S o
0 1 2 3 4 25
UNLOADERS-PVAD Weaning Score
Intervention Historical Impella implantation
Age (years) 61(50-71) 88 (6075} VAD - cVP<12mmHg . . )
Malo sox 23(82%) 21 (84%) 0156 " impelacp 21 G5%) NA NA " PAWP <15 mmHg Are hemodynarmic goals met with low vasotropic support?
Cardiogenic Shock impela 55 7i25%) A e Lactate downtrending with < 0,3 meg/kg/min norepinephrine and no inotropes
Etiology i | ECMO 9(32%) 11 (33%) 1 | R
Acute myocardial 17 (61%) 23 (70%) 0.759 i 20%) 0(0%) SGER > 15 miiminim2
infarction arterial ECMO
Acute decompen- 5 (16%) 103%) 0085 japp NA 29 (88%) NA
sated heart failure Initiate SGLT2i and Spironolactone
Myocarditis 1(3%) 1(3%) 1 l- vES
Post-cardiotomy 5(18%) 8(24%) 0.755
failure Hemadynamic goals met WITHOUT vasopressor? ves
Leftventricular ejection 15 (10-20) 25(20-34) <0001 L Y
fraction (%) "
SCAI Stage at pvAD 0.449 Initiate valsartan (A 5 vl SV <) OR sacubtril/valsartan (A <0 mavig, vy 1) TR Zo0imin
Insertion l YES
© 5(18%) 10(30%) l Yes . .
g i (i;%) i g EE} Hamdy‘n;:;;{“h st mot Initiate ivabradine OR betablocker
Arteria| blood lactate 6.2 (3-10) 66(2-12 0341 Sura
(mmol/L)
+ Sac/Val OR Val
Postcardiacarrest B =) iky + Amiodarone/ivabradine/betablocker
Mechanical ventilation 24 (86%) 24.(73%) 0347 Jres
asotropic inotropic 30 (8-91) 28(18-57) 0849

score

Consider weaning

day 0 day 1
= soLTa

day2

= Spresiscine

day3 daya days day 8 day 7 day 14

& SscobwiNainan Valsarsn  Betabioeiar

Survival curves

1.00 -
z
£ 075~
g 0.50 -
s
5 025 - p=0.081
0.00
' 1 T T
Q 25 50 75 90
Number atrisk e
28 21 21 20 20
33 19 18 17 17
—— Intervention —— Historical




En conclusion : 'impella doit etre sevrée
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Unsuccessful Weaning
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Adverse Events and Failure Modes Related to Impella RP/
RP Flex: Insights From FDA MAUDE Database

Kalyan K. Chitturi’ | Ryan Wallaee® © | Marta Lorente-Res” | lan Merdier' © | Abhishek Chaturved’ | Brian . Case' |
Hayder D. Hashim' | Iisk Ben-Dor' | Toby Rogers' | Ren Waksman'

FDA MAUDE Database: Impella RP and RP Flex Reported Complications

Reports (N = 270)
impella RP: 206

Impella RP Flex: 64

Impella devices linked to a variety of safety concerns

Johnson & Johnson MedTech's Impella platform has been associated with a significant number of recalls and safety
alerts. In the last several months alone, AIC issues were linked to one recall in July 2025, a second recall in September
2025, a third and fourth recall in October 2025 and then a fifth recall in December 2025. A separate recall related to these
devices was announced in March

PLAX TTE > “teardrop” 3.5 cm
below AV

TOE 140° - confirm position

Apical a-chamber + Doppler >
inflow (flow convergence) /
outlet (mosaic artifact)
Tim Balthazar et al, JACC Reviesw Topic of the Week2021

Initial management of the
patient on ECPELLA

w
» distension b=l -

L .
o .-.

LVEDD/LVEDV PCWP

Impella position Sv02

Suction events PAPi

Diastolic function CVP/PCWP
vt TAPSE/RV FAC
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STOP-SHOCK: Mortal

!
When and %
Which H
Strategies
should we Time et

consider to
unload the LV ?

mAFP

ity Unmatched + Matched

Mortality lower in patients
with ECMELLA

5
£ Findings remain significant
i in propensity matched
H . cohort
H Mortality benefit present in
f‘: early ECMELLA (<2h post
ECMO)

Left Ventricular
Pressure (mmHg)_,

125

8

8

— VA-ECMO
== -pLVAD +
VA-ECM
=="1ABP +
VA-ECMO
~Inotropes
+VA-ECMO

EDPVR

50 100 150 200 250

Left Ventricular Volume
(ml)

- f KN
[P Je—
et v 0 stV (M e
B. Schrage et al, Circulation 2020
Tabe . ucime B and Al Pty S Matchig
Mechanical Left Ventricular Unloading in Jounsl of the Aerican Heart Associalion e e e s
Patients Undergoing Venoarterial tere | wcuousr | ach
: In-Hospital Mortality B 084(077-092) <0001 QRIGINAY RESEARGH o o G ) o
Extracorporeal Membrane Oxygenation on-Suppore oraliy o ] AT 300801 <000 ’ - - ~ - - 5 Jom
. Wl i, ML, M, M o .M. M Brocho Vi, ML v Kescdy, M5 Medical Bleeding { e 1 062 Effectiveness of an Impella Versus
T T o ., e e sl s, re <0.001 \ntra—Aorn; Balloon Pump in Patients -
Limb tschemia { bt 012 Who Recelived Extracorporeal -
Ischemic Stroke i 082 Membrane Oxygenation
Hemalysis 127(103157) 0024
Renal Injury 105{0.96-116) 026 o - T -

- 86,4% of patients with mechanical unloading had IABP or pVAD in place

PRIOR to VA-ECMO
3 VA-ECMO used as «Therapy Intensification

- In Hospital Mortality lower with LVU
- In Hospital Mortality lower with IABP with lower bleeding and renal

10

Less with Mare With
Mechani<al Unloading Mechanical Unloading

e S ——

020(064101) 0,06

neHospital Morsatty { =
On-Support Motaity i 0m(07315) 046

Medical eeding { —_ 045(031-064) <0.001
Canuls Site Bleading | — 072(054-096) 0027
Limb ischemia { b 106(0415) 035
lschemsc Stroke 073(043120) 024
Hemiysis 096059155 067

Rl injury —i 078 (062-098) 0033

Lass Wih Las More With |ABP

31488, paters who recawed ECAK) during hospiakzation bom
Seplambar 28, 301810 March 31, 2002

310 pations remanes

12729 sasens i ma

99 pasans in ma
ECPela o ECMOABP wou

deday mortality 30y monaity
i =
I i.
o i T 1 LT T w

P v —-———
[

F

Strategy Bases Approach to LV Unloading?

A Rali otal JCF 2022

LBaldetti et al ESC HF 2024

Bridge to Recovery /Decision: AMI-CS +++

Early LV Unload to allow for maximal recovery

Bridge to HT/LVAD : HF-CS +++

«Wait and see » goal is to prevent MSOF

Key Questions

1. Why should we consider LV Unloading ?
To avoid complication due to increased LV afterload

2. Which patient population should we consider for
LV unloading
All Cardiogenic Shock on VA-ECMO

3. When should we consider LV unloading? (Early vs
Delayed)
Early and comprehensive is likely better than late and
partial

4. Which Strategies should we use to unload the LV
?

IABP vs pVAD : no quality data exists

ECLS EUROSHOCK LV Unicading under EC
T |

A. Ughetto, B.Schrage, C.Delmas ICM 2024
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