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Pressure-volume loop

ESPVR

YRifE R HA I = 2 Eh AR IE

LV pressure

EDPVR

S~—_

LV volume

0 VO Vu

fclc. RTHEEBREDIBHAT. |« .



PV loophSH 5N 1588

Pressure-volume loop
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Pressure-volume loop
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Pressure-volume loop

ESPVR

/7
—)
N

fclc. RTHEEBREDIBHAT. |« .

LV pressure

S~—_

LV volume

OB D BT B fa] &
- 3=RciIrE e

1N, D NG 1 &
MRS EE1L

Y AP = F=
% [ Bl




PVA = Myocardial oxygen consumption
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Suga et al. AJP 1981.
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Impella partial support
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Impella total support
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Ischemia and reperfusion

lschemia Reperfusion




Oxvgen supply-demand imbalance
= Myocardial ischemia

Therapies for O2 supply 1 MVOCH rdial Impe”a
Early coronary reperfusion . . nl in
Hyperoxemia ischemia Unload 9

Acute unloading in Ml is “Functional reperfusion”.



Acute Impella reduces Ml size

Left Ventricular Support by Catheter-Mounted
Axial Flow Pump Reduces Infarct Size

Bart Meyns, MD, PuD, Jarek Stolinski, MD, Veerle Leunens, Erik Verbeken, MD, PHD,
Willem Flameng, MD, PHD

® Swine Group 1 : Control group

® 1 hr Ml and 3 hrs reperfusion Group 2 : Maximum Impella entire exp.
Group 3 : Maximum Impella during reperfusion
Group 4 : Partial Impella during reperfusion

Changes in MVO, MI size (%)
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Circulation: Heart Failure

Left Ventricular Mechanical Unloading by Total Support
of Impella in Myocardial Infarction Reduces Infarct
Size, Preserves Left Ventricular Function, and Prevents
Subsequent Heart Failure in Dogs
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Optimal timing?

If reperfusion simply limits the expansion of Ml size, earlier
Impella initiation during ischemia might be better because
Impella reduces MVO, and increases myocardial perfusion.

Ischemia

BEYAX

Reperfusion




Optimal timing?

However, in this regards, the delay of Impella support might
be meaningless!

Ischemia Reperfusion

BEYAX




emia-reperfusion injury

Theoretical infarct size
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Optimal timing?

In addition to the presence of ischemia-reperfusion injury,

there is a limitation to administrate Impella earlier as well as
PCI.

Ischemia Reperfusion

BEYAX
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40 Years of LV Unloading Science (1978-2018)

Duration of
Ischemia
(min)

Duration of
Reperfusion
(min)

Mechanical

Support Before Occluded
or After

Reperfusion

Vessel

Method of
Occlusion

Reduction
in Infarct
Size?

Reference

Canine

Before

LAD

Ligation

IABP

Yes

Roberts & Gay [6]

Baboons

Before

LAD

Ligation

IABP

Mo

Haston & McNamara [7]

Porcine

Before

LAD

Ligation

IABP

MNo

Laas & Replogle [8]

Porcine

Before vs After

LAD

Ligation

IABP

Yes / No

Ledoux & Smalling [9]

Canine

Before

LAD

Ligation

LA-FA Bypass

Yes

Catinella & Spencer [12]

Porcine

Before

LAD

Balloon angioplasty

TandemHeart

Yes

Kapur & Karas [13]

Canine

60

Before

LAD

Ligation

HL‘H’]OFJLI mp

Yes

Mehrige &Wampler [14]

Canine

&0

Before

LAD

Snare ligation

Hemopump/IABP

Yes

Smalling & Amirian [15]

Canine

120

240

Before vs After

LAD

Snare ligation

HE_‘H’]OFJ'..I mp

Yes / No

Achour & Smalling [16]

Sheep

.
o

120

Before vs After

LAD

Ligation

Impella 5.0

Yes

Meyns & Flameng [17]

Porcine

o

120

Before

LAD

Balloon angioplasty

Impella CP

Yes

Kapur & Karas [18]

Porcine

120

120

Before

LCx

Ligation

Impella LD

Yes

Sun & Wang [20]

Porcine

90

120

Before

LAD

Balloon angioplasty

Impella CP

Yes

Esposito & Kapur [21]

Unloading before not after Reperfusion is

required to reduce infarct size

Kapur, Meyns, Smalling et al JCTR In Press 2018
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Figure 3. Kaplan-Meier curve survival to 30 days. CS, cardiogenic shock: DBP, diastolic blood pressure; MAP, mean arterial pressure; MV,
mechanical ventilation;: NSTEMI, non-ST elevation myocardial infarction; PVD, peripheral vascular disease: SBP, systolic blood pressure.

Lower 95% Upper95%
Variable StandardError | Pr> Chi-Square Estimate ConfidenceLimit | Confidence Limit
for Odds Ratio for Odds Ratio

Odds Ratio

Age -0.0184 0.00242 <.0001 0.982 0.977 0.986

Gender - Male 0.0362 0.0327 0.2678 1.075 0.946 1.222

PA catheter use 0.2538 0.0298 <.0001 1.661 1.478 1.867

Impella used Pre PCI 0.1487 0.0291 <.0001 1.341 1.196 1.503

Impella CP use 0.1241 0.0341 0.0003 1.282 1.121 1.465



Optimal timing?

Previous animal studies indicated that Impella initiation after
reperfusion could not limit the infarct size.

Ischemia Reperfusion
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Optimal timing?

Several animal studies and clinical trials Indicated that
Ischemia-

Impella before reperfusion
reperfusion injury.

might

Ischemia

BEYAX

Reperfusion

reduces
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Optimal timing?

Dr. Kapur proposes more clinical applicable strategy.
BUT, it requires paradigm shift in the clinical practice!

BEYAX
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STEMI DTU Pilot trial

DTU-STEMI Results: Primary Safety Outcome
STEMIDTU Clinical Variabl U-IR ( y25) UyDR( 25) | p-val
nica ariapie - n= - n= -value
SAFETY & FEASIBILITY STUDY = | P

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

STEMI patient indicated for PPCI R IIETEEL, D) Y Y b
\l, Stroke or TIA, n (%) 1 (4%) 0 NS
Patient meets all inclusion criteria Traditional 30-Day MACCE, n (%) 2 (8%) q NS
Age 21-80 years .
First M Major Vascular Events, n (%) 0
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

Total Composite 30-Day MACCE, n (%) 2 (8%)

DTU-STEMI Results: Exploratory Subgroup Analysis

A4

Informed Consent Infarct Size / Total LV Mass (%) Infarct Size / Area at Risk (%)

*'I
Enrollment and Randomization =0. o =0. =0, |'

30 min unloading, then Initiate unloading, H ﬁ H H

PPCI immediate PPCI

p=0.28 p=0.10 p=009 p= 004
| | n=40 n=35 n=33 n=3

Explant Impella after 3-4 hrs support

v

Composite of MACCE at 30 days

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

— /D & B Pivotal trial IS & & (3 R[EE i B
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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
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Circulatory dynamics for clinical

TEBRENRE T 1773 —

Circulatory Dynamics Academy
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