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Troponin T (+), BNP 528.4 pg/ml, Lactate 5 mmol/L, PH 7.57
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Pulse pressure indicates
the degree of unloading

pressure

tio of AP pulse
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The reduction ra

LV cardiac output / total systemic flow

Saku et al. Circ Heart Fail 2018
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Mortality Risk with
Inotropes/Vasopressors in Surgery"

N = 3462
/S 2
80%
42%
21%
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Mortality Risk with
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P<0.001
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- Infarct Size Quartile1: 0% - <8.0%
Infarct Size Quartile 2: >8.0% - £17.9%
Infarct Size Quartile 3: >17.9% - <29.8%
Infarct Size Quartile 4: >29.8%
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Median Infarct Size Despite 1° PCI:
17.9% of Total LV Mass
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For every 5% increase in myocardial infarct size 1-year all-cause
mortality increases by 19% & HF hospitalization by 20%.
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Theoretical infarct size
. in absence of PPCI (AAR)

Myocardium salvaged by
timely and effective PPCI

Actual infarct size after

. PPCI
Infarction
due to reperfusion injury

Infarct size

———————————— Theoretical infarct size
if reperfusion injury

Infarction 5 0ented

due to
ischemic injury

Ischemic time Reperfusion time Thrombotic Coronary Occlusion
Onset of PPCI .
chest pain

Reperfusion \mth- PClThrombolysis .\
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Hausenloy et al. JCI 2013. V Rros )| \( Ravidpt ) ( inamemation

Generation Calcium Correction : :
Impaired Xanthine ‘ Overload Washout of (Neutrophil Mediated)

Metabolism oxidase and ‘ Reverse function lactic acid Activation of:

of Na*-Ca’+ and activation c"";gg“éﬂaﬂ::c"m

exchanger of Na"-HCO
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" Endothelial and | ' Myocyte ‘
Myocyte Injury ‘. Hypercontracture

mitochondrlal

Atherothrombotic emboli
Platelet emboli

; ) 1 i b Microvascular spasm/edema
Mitochondrial Permeability i =
Transition Pore Opening ‘
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‘ Myocyte and Endothelial Cell Necrosis
e e )

Lethal Reperfusion Injury

Prasad et al. Circulation 20009.
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Basic Science Review

Mechanical Left Ventricular Unloading
Prior to Reperfusion Reduces Infarct Size
in a Canine Infarction Model

Hela Achour, mp, Fernando Boccalandro, mp, Patricia Felli, James Amirian,
Margaret Uthman, mp, Maximillian Buja, mp, and Richard W. Smalling,* mp, php

|ECONTROL N=8 DLV ASSIST PRE N=8 EILV ASSIST POST N=8 I

p <0.08
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p<0.01

Percent (%)
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USpella (cVAD) Study?

N= 154
Survival to Discharge 30 Day Survival
100% |
Support Strategy (N=154)
| 80%
¥ . -
ort Pre-PC IABP Pre-PCI Impella Pre-PCI Impella Pre PCI
! (N=53) (N=63) L
¥ ¥ 5:5 60%
PCI PCI PCI e
J ‘ ' ¥ ©
Impella Impella Continue g
Post PCI Post PCI Impella g 40% R
N g g o IABP/Inotropes Pre- PCI
i 65.1%
3 20%
~ 39.5% 41.5% Log Rank,p=0.004
N=53
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O’Neill, et al,
Am Heart J 2018

Survival to Explant

P<0.001

59%

52%

Pre- Post-
PCI PCI

Impella Quality
Database

O’Neill, et al,
J Int Cardiol 2014

Survival to Discharge

P=0.003
65%
41%
Pre- Post-
PCI PCI

USpella Registry

Basir, et al,
Am J Cardiol 2017

Survival to Discharge

P=0.04

46%

35%

Pre- Post-
PCI PCI
cVAD Study

Meraj, et al,
J Int Cardiol 2017

Survival to 30 Days

P=0.004

48%

13%

Pre- Post-
PCI PCI

cVAD Study

Schroeter, et al,
J Inv Cardiol 2016

Survival to 1 Year

P=0.04
43%
13%
Pre- Post-
PCI PCI

University of
Goettingen
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M1 + 120
LV Unloading

LV Stroke Work (mL x mmHg,
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3 10 20 30 40 50 60
LV Unloading % Myocardial Infarction

Circulation 2013
JACC 2018

Primary
Reperfusion Alone Reperfusion
120 minutes l J

LAD Occlusion
90 minutes

Primary
Unloading

% Infarct/Area-at-Risk

30 mins

Reperfusion TVP-0n : 120 minutes Group1 Group2 Group3 Group 4




pAkt pErk

pGSK3p

Activation of ] Loss of i Inactivation of
- totic Pathways itoch i Pro-apoptotic Pathways Mitochondrial Integrity

| |
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Reduced Acute Infarct Size
Reduced 28-day LV Scar Size

MI Mi+Unload

PERK/GAPDH Ratie U0
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The concept of Door to Unload
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STEMI-DTU trial

STEMIDTU
SAFETY & FEASIBILITY STUDY

STEMI patient indicated for PPCI

v

Patient meets all inclusion criteria
* Age 21-80 years
* First Ml
* Acute STEMI (ST elevation =2 mm in >2 contiguous or >4
mm ST-segment deviation sum in anterior leads)
* Presents within 1-6 hrs symptom onset

A 4

Informed Consent

y

Enrollment and Randomization

|
v y

30 min unloading, then Initiate unloading,

PPCI immediate PPCI
l |
v
Explant Impella after 3-4 hrs support
v

Composite of MACCE at 30 days

DTU-STEMI Results: Primary Safety Outcome

Clinical Variable U-IR (n=25) | U-DR (n=25) |p-value

CV mortality, n (%) 1 (4%) 1(4%) NS
Reinfarction, n (%) 0 0 NS

Stroke or TIA, n (%) 1 (4%) 0] NS
Traditional 30-Day MACCE, n (%) 2 (8%) 1(4%) NS
Major Vascular Events, n (%) | 0 | 2 (8%) NS
Total Composite 30-Day MACCE, n (%) 2 (8%) 3 (12%) NS

DTU-STEMI Results: Exploratory Subgroup Analysis

Infarct Size / Total LV Mass (%)

Infarct Size / Area at Risk (%)

p=053 p=053 p=047 p=031
n=40 n=36 n=34 n=30

[
A9 87 87 8"

n=40 n=35 n=33 n=30

0
Total STE>4 STE>5 STE>6 Total STE>4 STE>5 STE>6

U-DR U-IR




Recognition and Immediate Rapid Basic and advanced Advanced life
activation of the high-quality CPR defibrillation emergency support and
emergency medical services postarrest care

response system
MW%

(Door to Unloading, then reperfusion?\
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