When Should We Consider MCS

Before PCIl in STEMI

Ziad A Ali MD DPhil

St Francis Hospital & Heart Center
Cardiovascular Research Foundation, New York, USA
zali@crf.org

“JFollow me @ziadalinyc

L]
)’ rmnbianrd Mz
AM St Francis Hospital & Heart Center®




Disclosure Statement of Financial Interest

Within the past 12 months, | or my spouse/partner have had a financial interest/arrangement
or affiliation with the organization(s) listed below.

Affiliation/Financial Relationship Company
NIH/NHLBI, Abbott, Philips, Boston Scientific,
Grant/Research Support (Institutional) Abiomed, Opsens, Acist Medical, Medtronic
Cardiovascular Systems Inc
Consulting Fees/Honoraria Amgen, Astra Zeneca, Boston Scientific
Equity Shockwave Medical

OPTIMIZING PCI

e
W/ catholicHeath . [ OFTIVIZING FL :

WWW.OPCI.LIVE

AM St Francis Hospital & Heart Center®



Larger Infarcts Drive Mortality + HF
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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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So how can we reduce infarct size?
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Time Delay, Infarct Size, and Microvascular
Obstruction After Primary Percutaneous

Coronary Intervention for ST-Segment—Elevation

Myocardial Infarction
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What about unloading?
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UNLOADING — THE SCIENCE

Loaded heart during AMI Unloaded heart during AMI

pVAD Support

AAR

« Decreased myocardial oxygen consumption

 Activation of cardioprotective signaling

 Increased cardiac microvascular perfusion into infarct zone

« Hemodynamic stabilization through reperfusion-dependent arrhythmia
« Bridge through reperfusion-induced myocardial stunning

« Reduced acute infarct size and subsequent scar size
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CHOICES

Basal Conditions Reperfusion Only Trans-Valvular Pump Veno-Arterial ECMO
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Is there evidence for unloading?
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But that’s just basic science...
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LV Unloading has Data to Support it?

LVAD Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Achour-1 2005 3469 4862 8 5458 923 B 27% -2.58 [4.00, -1.16]

Achour-2 2005 5151 1404 8 5458 923 8  30% -0.24[-1.23.0.74) e
Allen 1886 48 13.42 5 a4 15 a 2.9% 0.26 [-0.84,1.36] T
Axelrod-1 1987 18.1 1984 6 476 1767 12 2.9% <153 -2 66, -0.40] T
Axelrod-2 1987 175 153 9 476 1767 12 3.0% 173277, -0.69| .
Briceno-1 2019 34 B 4 52 15 6 2.6% A1.31[-2.77,0,15] p— o |
Bricano-2 2019 o6 13 5 52 15 6 2.8% 0.90 [-0.37. 2.18| o e
Esposito 2018 333 5 4 622 1.7 4 0.8% 6.73(-11.58,.190] ¢+——

Franco 1984 598 1.2y 6 664 1593 12 3.0% -0.43[-1.42 0.56] e
Gross-1 1966 37 664 10 737 1664 15 25% -4 97 [-6.67, -3.27] ———

Grossi-2 1966 14 2% 7 878 103 7 1.0% $.13{-13.25,-500)

Gross:-3 19686 187 2236 5 72 10.78 6 14% -5.96 [-9.29, -2.63| &

Grossi-4 1988 374 169 6 855 1127 8  23% -3.09[498 -1.21]

Grosse-5 1986 73 179 5 70 1764 6 29% 0.15[-1.04. 1.34) ——
Kapur 2013 22 7 4 49 14 4  24% 1,86 [-3.44, 0,14] _—
Kapur 2015 42 8 5 73 13 5 2.3% -2.59 [-4.51. -0.68] ——

Ko-1 2020 433 2486 6 547 203 5 2.8% 0.46 [-1 67, 0.75] —_—
Ko-2 2020 222 134 6 547 203 5 2.6% -1.77 [-3.27.-0.28) e
Laks 1978 8683 131 7 145 14 7 24% -3.12 [-4 B4, -1.40]

Laschinger-1 1983 37 6.3 9 TIT 1428 1" 2.1% -5.87 [-8.08, -3.69)

Laschinger-2 1983 218 1454 10 737 1426 1 27% ~3.46 [-4.90, -2.02| P —

Meyns-1 2003 18.1 10 6 672 46 8 1.6% 625(919,-332) &

Meyns-2 2003 a6 58 6 67.2 46 B 20% -4.67 [-6.97, -2.37)

Meoyns-3 2003 54 a8 6 672 48 ] 27% -1.98 [-3.35, -0,61] —_—
Nishi 1889 438 15 g9 223 5.7 7 23% -4.24 [-6.20, -2.28) T

Okamoto 1986 21 1469 8 44 2116 7 28% <116 [-2.37, 0.06) rn |
Pannok-1 1979 126 16.13 10 277 2058 10 31% -0.78 [-1.70. 0.13) —
Pennck-2 1979 225 18.96 10 27.7 2055 10 31% 0,25 [-1.13, D.63] —
Saku-1 2016 5 31 5 418 64 6 1.3% 847 1-10.08,-289)

Saku-1 2018 21 1.6 5 163 26 5 1.3% -5.94 [-8.51,.2.37] ¢

Saku-2 2016 291 56 5 418 64 6 26% -192[-347,-0.37)

Saku-2 2018 a5 4.3 5 163 26 43 29% -2.75[-3.84, -1.66) o
Smalling 1962 2165 164 6 626 15 6 2.5% 2411404 077

Sun 2016 18.1 48 6 353 62 6 24% -2.86 [-4.66, -1.07)

Sunagawa-1 2018 99 74 6 563 65 5 25%  -214[377.-051]

Sunagawa-2 2018 237 106 6 563 6.5 5 21% -3.31 [-540, -1.21)

Takanashi 1981 159 35 8 227 48 6 2.7% -1.47 [-2.82, -0.13] -
Tamarallle 2008 241 158 6 5159 1626 6 27T% -1.58[-2.95,-0.21) TN
Vinlen-Johansen 1985 42 126 9 309 1192 B 2.9% -1.58 [-2.71, -0.45) s
Wouters 1593 128 7836 6 118 783 6 2.9% 0.12[-1.02. 1.25] -1
Yoshitake 2012 3966 11.16 6 6538 6.07 3] 24% -2.64 [-4.36, -0.93] AN -E

Total (95% CI) 265 337 100.0% <218 [-2.70, -1,69) .
Heterogeneity: Taw? = 1,96; Chi® = 187.71, df = 40 (P < 0.00001); F = 79% : * * +
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Test for overad effect: Z = .50 (P < 0.00001)
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What’s next?
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UNLOADING 30MINS BEFORE REPERFUSION DEMONSTRATED STRONGEST

CARDIOPROTECTIVE EFFECT

Experimental Design Results: Infarct Size / Area-at-Risk (AAR)
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DOOR-TO-UNLOAD: STEMI PILOT TRIAL STUDY DESIGN

Anterior STEMI Referred for Primary PCI

Electrocardiographic Confirmation
Informed Consent and Enrollment

Patient preparation, draping, anti-coagulation, anti-platelet therapy, ultrasound
guided femoral access, vascular angiogram, left ventriculography, 14 French
sheath insertion, then Randomization to U-IR or U-DR

l— Impella CP Insertion + Activation _l

U-IR Group U-DR Group
Radial (or femoral access), coronary 30 minutes of Unloading

Time is Muscle

angiography, coronary wiring and Radial (or femoral access), coronary
angioplasty angiography, coronary wiring and
angioplasty

v Explant Impella CP after a minimum of 3 hours support

Independent Data Safety Monitor, Electrocardiographic, Angiographic and Cardiac Magnetic Resonance Imaging Core Labs
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SUCCESSFUL ENROLLMENT & PrRoTOCOL COMPLETION ZERO BAIL-OUT PCI

IN THE U-DR GROUP

m)
E 40‘ ' ’

® ®._0 U-DR
— _,af 090 __0¢ _______ @4 . @2 __| - .
v _J @ 'y d ""Q. '.'.Q Py ® rFYs 34 min
g 30 minutes of unloading Average
- ®
Q_) 20
al ® ® o
S L Y ) o >R
s 07T e @ Q@ @ O '““‘" 11 min
T 00 o0 o ® o0,° Average
Q
E 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Patients Enrolled

U-IR Unloading followed by Immediate Reperfusion
U-DR  Unloading for 30 minutes with Delayed Reperfusion
Kapur, et al. Circulation. 2019;139:337-346
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SUCCESSFUL TRANSLATION FROM PRE-CLINICAL TO PATIENTS

Reperfusion 30mins Unloading Infarct Size / Area at Risk (AAR)
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U-IR Unloading followed by Immediate Reperfusion
U-DR Unloading for 30 minutes with Delayed Reperfusion

1. Esposito M, et al. JACC; 2018
2. Kapur N, et al. Circulation Ahead of Print; 2018, 10.1161
3. Patel M, et al. JAMA; 2011
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30MINS UNLOADING DECOUPLES INFARCT SIZE FROM SEVERITY OF M|

Infarct / Area-at-Risk

m U-IR (3-5 Days) ———
m U-DR 59.9%
57.7%
56.4%
51.6%
p=0.28 p=0.10 p = 0.09 p = 0.04
44.2% 45.0% 45.3% 44.1%

N=20 N=20 N=15 N=18 N=14

All Patients ST Sum >4 ST Sum >5 ST Sum >6

Increasing Severity of Ml

U-IR Unloading followed by Immediate Reperfusion
U-DR Unloading for 30 minutes with Delayed Reperfusion

Kapur, et al. Circulation Supplemental Appendix; 2018, 10.1161
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SAFETY OUTCOMES

Clinical Variable U-IR (n=25) U-DR (n=25)

CV Mortality, n (%) 1 (4%) 1 (4%)
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
Bleeding (BARC = 2) 3 (12%) 4 (16%) NS
Bleeding Requiring Transfusion 2 (8%) 1 (4%) NS
Aortic Valve Injury 0 0 NS
Acute Renal Dysfunction 1 (4%) 1 (4%) NS
Hemolysis 1 (4%) 0 NS

U-IR Unloading followed by Immediate Reperfusion
U-DR Unloading for 30 minutes with Delayed Reperfusion

Kapur, et al. Circulation. 2019;139:337-346
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SAFETY OUTCOMES

Clinical Variable U-IR (n=25) U-DR (n=25)

CV Mortality, n (%) 1 (4%) 1 (4%)
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 30-Day Composite MACCE, n (%) 2 (8%) 3 (12%) NS

CV Mortality > POOR PATIENT SELECTION
* One mortality on POD 24 due to chronic lung disease
* One mortality due to shock on admission

Major Vascular Events > PREVENTABLE VASCULAR INJURY
* Two iliofemoral dissection at the time of device removal

U-IR Unloading followed by Immediate Reperfusion
Kapur, et al. Circulation. 2019;139:337-346 U-DR Unloading for 30 minutes with Delayed Reperfusion
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LARGE ANTERIOR MI’S BENEFIT FROM UNLOADING IRRESPECTIVE OF DTB TIME

A B

Total STE 27 mm 210 £ 78 min 22 + 8 min

U-IR 168 + 58 min : 11 £ 5 min

34 + 2 min

150 200 250 300

Time (Min)
I Symptom Onset to Unloading
M Unloading Onset to Reperfusion

0 50 100

C Infarct Size/ D Infarct Size vs.
Area at Risk (%) LV Unloading Time
g 100 - p<0.01 :5 100 -
S 65% < g0-
g 20 49% s ¥ A 5
¥ 60 - ~ 601 g0 8
™ o @ g
- N ) ?
g 40 - s 40 -
o @
= 4 R=-0.519
3 2071 € 201 paoon @
L
0 5 o T 1
U-IR U-DR 0 20 40
STE 27 mm Unload to Reperfusion Time (Min)

Swain L, Kapur N, et al. 3 Am Coll Cardiol. 2020;76(6):684-699.




DTU PILOT PER-PROTOCOL ANALYSIS

3-5 Day IS/Total LV Mass (%)

50 7 U-IR 45
471 U-DR
40 A 36 36

55 | No Unloading

25
22 24

L)

STE>4 STE>S STE>6 STE>7 STE>8 CRISP-US CRISP CRISP-Asia
Europe

Microvascular Obstruction (MVO %)
7.0 -
6.3

T a )

3-5 Day IS/Total LV Mass (%)

6.0 - 5.6
45

MVO (%)

STE>4 STE>S STE>6 STE>7 STE>8 CRISP-US CRISP CRISP-Asia
Europe
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STEMI DTU
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Patient Meets All Inclusion / Exclusion Criteria

* Age 18-80 years

* First myocardial infarction

» Acute STEMI with 22 mm in 22 or more contiguous anterior leads or 24 mm ST-segment
deviation sum in anterior leads V1-V4 AND anterior wall motion abnormality noted on a
diagnostic quality left ventriculogram or echocardiogram

* Presents within 1-5 hours of ischemic pain onset

* Indicated for PCI

« Patient or patient’s LAR (if applicable) has signed consent

Patient Does NOT Mee&Any Exclusion Criteria

LV-Gram*
lliac & Femoral Angiogram
LVEDP Measurement

|
Patient indicated Yor PCI confirmed.
If confirmed, proceed with randomization.

v v

Impella CP® implanted, support initiated ‘ Coronary Angiogram ‘

I - ‘ PCI ‘
Coronary Angiogram T
230min from Impella CP® initiation .

[
PCI
T
4-24 hours Impella support
[
Subject returns to Cath Lab for explant

of LV gram

STEMI patient presents at a study site | 7777~ >

3-5-day infarct size % LV Mass

)

30-day clinical safety evaluation

!

90-day echocardiogram follow-up

!

6-month CMR and clinical evaluation follow-up

!

12-month clinical evaluation follow-up

A

y

18-month clinical evaluation

follow-up (Phone Call Only)

|

Clinical evaluation follow-up at 24-month and yearly through
60 months

*An alternate, such as bedside echo, may be used in lieu

KEY:

| Angio ‘

| Treatment ‘
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