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Prophylactic Emergent
Setting Setting
e Maintain BP and CO _ - Normalize CO, BP,

during high-risk Prophylactic Emergent Cardiac Power
procedure to Support Subbport Output (CPO= MAP
maximize CBF to PP PP x CO)
other myocardial High-risk Cardiogenic * Decrease PCWP
regions and blood PCI Shock  Decrease

myocardial work and
oxygen consumption
* Minimize myocardial
damage and
optimize recovery

flow to the body
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Pulsatile flow Continuous flow pumps

Axial flow Centrifugal flow

| h (| > s ]
IABP IMPELLA TANDEMHEART VA-ECMO
Intracorporeal Extracorporeal
| | l
< >«
IABP Impella 2.5 TandemHeart
> +t—>
Impella CP Impella 5
< P
VA-ECMO

Atkinson TM, et al. JACC Cardiovasc Interv 2016;9:871-83



o Jryersita Hemodynamic principles of Impella .

Outflow Inflow
(aortic root) (ventricle)

| LV wall tension

| microvascular resistance

1 coronary flow

Hemodynamic Ventricular Unloading to
Support Recovery

Atkinson TM, et al. JACC Cardiovasc Interv 2016;9:871-83
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Patients Requiring Prophylactic Hemodynamic Support
During Non-Emergent High Risk PCI on
Unprotected LM/Last Patent Conduit and LVEF<35% OR
3 Vessel Disease and LVEF<30%

—t—

IMPELLA 2.5 +
PCI

Primary Endpoint = 30-day Composite MAE* rate \

FLEXIBLE PIGTAIL
Nt

Follow-up of the Composite MAE* rate at 90 days

*Major Adverse Events (MAE) :
Death, Stroke/TIA, MI (>3xULN CK-MB or Troponin), Repeat Revasc, Cardiac or Vascular Operation of Vasc. Operation for
limb ischemia, Acute Renal Dysfunction, Increase in Aortic insufficiency, Severe Hypotension, CPR/VT, Angio Failure

O’Neill WW, et al. Circulation 2012;126:1717-27
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O’Neill WW, et al. Circulation 2012;126:1717-27



0 {'éaeva Impella Evidence Pathway for protected PCl ... % ..

1 Establish Safety and |dentify & Validate Best Strengthen
Effectiveness: Practices: Guidelines:
Pilot Studies, RCTs, RWE Post-Market Surveillance Best Practice Impella Qutcomes vs. Other Care
—0
Enter
Market

h-Risk PCI

Clinical Evidence: Hig

Evidence for PMA:

Real-World Data 'FE)A"Pii oval 8 )l l
FDA Pilot Real-WorId Data cVAD Renal High-Risk PCl with Planned Complete
PROTECT | (2019, N=223) Protection Study Revascularization:

g "."9

(2007, N=20)
FDA Pivotal RCT Real-World Data VS.
PROTECT I et IQ Database o

(2008, N=452)

Impella-supported PCI without
Al
(2009, N<637) USpeila . : B plained
e Pilot Best Practices: hemodynamic
. s support
US Investigator-Initiated
(2019, N>100) RESTORE EF
y /7 Real-World Data @ Pilot Singie-Arm Studies l Randomized Controlled Trials
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@ E S C European Heart Journal (2024) 00, 1-123 ESC GUIDELINES
European Society https://doi.org/10.1093/eurheartj/ehae177
of Cardiology

2024 ESC Guidelines for the management
of chronic coronary syndromes

Management of chronic coronary syndrome patients with chronic heart failure—Section 5

In HF patients with LVEF <35% in whom obstructive CAD is suspected, ICA is recommended with a view towards improving prognosis by
CABG, taking into account the risk-to-benefit ratio of the procedures.

In HF patients with LVEF >35% and suspected CCS with low or moderate (>5%—-50%) pre-test likelihood of obstructive CAD, CCTA or
functional imaging is recommended.

In patients with HFpEF with angina or equivalent symptoms and normal or non-obstructive epicardial coronary arteries, PET or CMR

perfusion or invasive functional coronary testing should be considered to detect or rule out coronary microvascular dysfunction.

lla

In selected patients with HFrEF undergoing high-risk PCl for complex CAD, the use of a microaxial flow pump may be considered in

experienced centres.

It is recommended that CCS patients with heart failure be enrolled in a multidisciplinary heart failure management programme to reduce
the risk of heart failure hospitalization and to improve survival.
Sacubitril/valsartan is recommended as a replacement for an ACE-l or ARB in CCS patients with HFrEF to reduce the risk of heart failure

hospitalization and death.
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MULTICENTER, RANDOMIZED, OPEN-LABEL TRIAL

7 0 0 A Echocardiographic Estimates of LVEF

Patients with 40+
ISCHEMIC LV DYSF (EF< 35%)
BCIS JS 26

Optimal medical therapy

Myocardial viability in = 4 g | e [ e .
segments | DI
R § et
RANDOMIZED >
-
e 304
©
Q
=
254
v,
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O/( | | !
0 6 12
Months since Randomization
No. of Patients
PCl 264 276 262
Optimal medical therapy 276 264 267

Death or hospitalization for HF

Perera D, et al. N Engl J Med 2022;387:1351-1360
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1Genova revascularization in REVIVED-BCIS trial
VT [eessas PCI (RI <80)  --------- PCI (RI 280)
70 - OMT

MCS used in only 3%
of patients
randomized to PClI

Cumulative incidence of all-cause death or HHF (%)

Follow-up (years)

Number at risk
PCI(RI<80) 163 134 126 88 60 41 16 9
PCI (RI 280) 171 154 132 87 68 39 16 5 2
OMT 353 299 276 191 142 82 33 10

Hazard Ratio
PCl omT
(95% Cl)
Rl >80 56/171 0.87 (0.64 t0 1.19)
134/353
RI <80 64/163 1.02 (0.76 t0 1.37)

Perera D, et al. N Engl J Med 2022;387:1351-1360
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A | Viable myocardium

Outcomes

Myocardium viability and outcomes
in REVIVED-BCIS trial

HR (95% ClI)

Primary outcome

All-cause death

Cardiovascular death
Hospitalization for heart failure

0.98 (0.93-1.04)
0.98 (0.92-1.04)
0.97 (0.91-1.04)
0.96 (0.88-1.05)

Improved left ventricular function 1.01(0.93-1.11)

Less i More

likely : likely

0.5

1.0 2.0
HR (95% Cl)

HR (95% ClI)

1.07 (1.00-1.15)
1.10(1.02-1.18)
1.13(1.03-1.23)
1.04 (0.93-1.17)
0.82 (0.73-0.93)

B | Nonviable myocardium

Less : More

likely : likely

.
-
-

-

C| Scar

HR (95% CI)

1.0
HR (95% CI)

1.18 (1.04-1.33)
1.21 (1.07-1.38)
1.28 (1.10-1.49)
1.11(0.91-1.36)
0.69 (0.56-0.84)

OSPEDALE PG MARTINO

Less | More
likely : likely
-
=
—
1.0 2.0

HR (95% Cl)

Perera D, et al. JAMA Cardiol 2023;8;(12):1154-1161
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CENTRAL ILLUSTRATION: Completeness of Revascularization in
Revascularization for Ischemic Ventricular Dysfunction

REVIVED-BCIS2 Completeness of
Core Labs Revascularization

100% 1 djusted HR: 0.95 (95% CI: 0.66-1.35);

Ar?glfga_\iiy : r—— —— (Complete vs OMT)
. X, Revascularized 60% 4 — OMT — Incomplete — Complete
Incomplete 85% Complete| —=
40% -
20% 4
0% - . . : :

0 1 2 3 4 5 6
Time Since Randomization (Years)

rosamisnsor e

Adjusted HR: 1.00 (95% Cl: 0.69-1.44);

Viability
(<8 vs OMT)

Change in BCIS-JS Pria cotcame :
1

Incomplete 67% Complete All-cause death —rb—

Ricoro QU NS CV death —

: HHF — e
Med
ecian LV recovery _—
0.5 1.0 1520

Ezad SM, et al. J Am Coll Cardiol. 2024;84(4):340-350.
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In Impella-supported interventions
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Viability Reporting to Guide Revascularization

* Study cohort

« LVEF 50%
. R ferred f

. Completlon of CMR

viability imagi ng
.rou wed for minimum
2 years

Interaction P = 0.211 Interaction P = 0.008

CENTRAL ILLUSTRATION: Analysis of Patient-Specific Vascular Tree and

Abdaem J, et al. JACC Cardiovasc Imaging. 2026;19(4):463-474.

2 3
Analysis Time (Years)

Map coronary jeopardy to
viable territories:

The key is not global viability
or global CAD burden, but
whether significant viable
myocardium is supplied by
vessels with critical stenoses
amenable to PCI

Abdaem J, et al. JACC Cardiovasc Imaging 2026; 19:463-474
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Baseline OCT (selected frames)
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Lesion preparation

NC 3.0x12
mm

Shockwave

3.5x12 mm
OPN 2.5x10 mm

(30 atm)

OPN 2.5x10

(40 atm)
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Original article

Left ventricular functional recovery after complex high-risk
indicated percutaneous coronary intervention supported with

microaxial flow pump

Marco Lombardi®®"", Juan Guido Chiabrando®’, Pietro Ameri®“, Marco Canepa®?,

LV function recovery after

protected PCI with Impella

Nieves Gonzalo®, Javier Escaned®, Italo Porto®® and Rocco Vergallo®®

Meta-analysis
9 studies

2370 patients

OSPEDALE PQ

Systematic review and
meta-analysis

Microaxial flow pump during CHIP-PCI

S

Chronic coronary

syndrome
" 67.4%
:f__\ SYNTAX score
':\\— T 32.8

LVEF at baseline and follow-up

Follow-up
154.3 days

X

*)f. Baseline LVEF
e

29.5%

N MARTINO
guna

Lombardi M, et al. J Cardiovasc Med 2025;26:575-581
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OSPEDALE PO

protected PCI with Impella

Fig. 2
LVEF post LVEF pre Weight  Weight Mean difference Mean difference
Study Mean SD Total Mean SD Total (common) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% CI
PROTECT Il 33.00 11,0000 225 2340 6.3000 225 18.9% 12.9% 9.60 (7.94; 11.26) : -l
USpella 36.00 14.0000 175 31.00 17.0000 175 4.9% 10.1% 5.00 (1.74; 8.26) —I—,'-—
cVAD 32,64 154500 1053 29.30 15.8000 1053 29.1% 13.3% 3.34 (2,01, 4.67) -.~ :
IMP-IT 33.80 10.3000 177 31.30 104000 177 M1.1% 12.1% 2.50 (0.34; 4.66) —— :
RESTORE EF 45,00 14.0000 251 35.00 15.0000 251 8.0% 11.4% 10.00 (7.46; 12.54) : ——
IMPECO 36.00 10.0000 48 30.00 10,0000 48 3.2% 8.8% 6.00 (2.00; 10.00) +
IMPELLA-PL 32,90 12,4000 253 26.00 12,6000 253 10.9% 12.1% 6.90 (4.72; 9.08) +
Farhan et al, 33.30 11,9800 161 2509 6.1900 161 11.9% 12.2% 8.21 (6.13; 10.29) f-—l—
Gallo et al. 33.00 12.0000 27 23.00 7.0000 27 1.9% 7.0% 10.00 (4.76; 15.24) 4' -
|
Total (common effect, 95% CI) 2370 2370 100.0% 6.23 (5.51; 6.95) #
Total (random effect, 95% C1) 100.0% 6.70 (4.49; 8.91) B
Heterogeneity: tau” = 6.8382; chi’ = 60.26, df = 8 (P < 0.01); I* = 87% ' ' | ' !
-5 0 5 10 15 20
LVEF

Change in left ventricular ejection fraction (LVEF) before and after complex high-risk indicated percutaneous coronary interventions (CHIP-PCI)
procedures supported by a microaxial flow pump device, with follow-up measurements.

CHIP-PCI assisted by Impella associated with significant increase in LVEF at follow-up (median, 154 days)
(MD, +6.70%; 95% confidence interval, 4.49 to 8.91, P = 0.0001).

Lombardi M, et al. J Cardiovasc Med 2025;26:575-581
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MULTICENTER, RANDOMIZED, OPEN-LABEL TRIAL

The NEW ENGLAND JOURNAL of MEDICINE

300

Patients with severe LV dysfunction
and extensive CAD undergoing
complex PCI

ORIGINAL ARTICLE

Left Ventricular Unloading in High-Risk
Percutaneous Coronary Intervention

Divaka Perera, M.D.,'2 Matthew Ryan, Ph.D.,'? Saad M. Ezad, Ph.D.,}? RANDOMIZED

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.,?
Julian W. Strange, M.D.,? Alan Bagnall, Ph.D.," Farzin Fath-Ordoubadi, M.D.,"!
Vasileios F. Panoulas, Ph.D.,? Andrew Ladwiniec, M.D.," John R. Davies, Ph.D.,"
Alexander Chase, Ph.D.,** Colum G. Owens, M.D.,** Stuart Watkins, M.D.,®
Haseeb Rahman, Ph.D.,*? Nilesh Pareek, Ph.D.,>* Krishnaraj Rathod, Ph.D.,®
John Rawlins, M.D.,'” Richard Evans, B.A.,” Stephen P. Hoole, M.D.,*

Rod H. Stables, D.M.,** Nick Curzen, Ph.D.,*” and Tim Clayton, M.Sc.,’
for the CHIP-BCIS3 Investigators*

1:1

PRIMARY ENDPOINT: hierarchical composite including all-cause
death, disabling stroke, spontaneous MI, CV hospitalizations for
CV causes, or periprocedural Ml at a minimum of 12 months

Perera D, et al. N Engl J Med. 2026 Mar 29. doi: 10.1056/NEJM0a2515704



CHIP-BCIS3

Urgent NSTEMI, ADHF, Heterogenous Phenotype

Advanced/decompensated heart failure, low-reserve biology Urgent PCI CCS 0 NT-proBNP split
* NT-proBNP subgroup split at 3545 pg/mL. o o

« LVEF 27% 72-80% 23% 3545

» Elevated Pre-PClI hs-troponin: 5x ULN with mAFP vs 13x ULN with standard care, pe/mL

biasing biomarker-defined PPMI (rise in hs-troponin by =220% or 5x ULN after PCI)

Diff tf ior HR-PCI Studi
» Risk is likely driven substantially by HF physiology, not anatomy alone. SIETERE WO PHOY uaies

Study | Population m

PROTECT Non-emergent HR-PCI Impella better
| requiring Impella vs IABP at 90 day

Urgent / ACS-heavy case mix
» Urgent PCI: 72.3% with mAFP and 79.6% with standard care.
» Within urgent cases, myocardial infarction and acute/worsening HF were common.

 This is not a typical elective HRPCI cohort. PROTECT Non-emergent Impella HR- Modern

outcomes
] PCI, contemporary cohort superior
High-risk # right-risk: Unclear Heart Team or CABG-ineligibility criterion.
« SYNTAX: 38, BCIS-JS: 12 RESTORE Non-emergent Impella HR- gF antd
* Low prior CABG: 7.4% in the mAFP arm and 3.3% in standard care. EF PCI, EF recovery study Ini’";gvz:‘nents
* Very high event risk # right-risk phenotype for prognostic PCI benefit. P
IBP&BII;; Elective HR-PCI; EF <30%  Neutral

REVIVED- PCIlvs OMT in stable
BCIS2 ischemic LV dysfunction

CHIP- urgent + HF-enriched
BCIS3 + heterogeneous

Neutral

Neutral

Perera D, et al. N Engl J Med. 2026 Mar 29. doi: 10.1056/NEJM0a2515704



== Universita
B

1 Genova

CHIP-BCIS3 trial

Microaxial flow pump
(n=148)

Standard care
(n=152)

Indication for urgent PCl — no./total no.
(%)

107/148 (72.3)

121/152 (79.6)

iaiyocarguai miargfion gjjiﬁj 1§T g; Tﬁi?iji lgg T’

8/107 (7.5.)

11/121 (Q.i)

no /total rm_é%\
7 ot

Unstable angina

Acute or worsening heart failure 55/107 (51.4) 51/121 (42.1)

Ventricular arrhythmia 7/107 (6.5) 10/121 (8.3)
Number who received planned PCl — 148/148 (100.0) 151/152 (99.3)*

Number of PCI stages — no./total no. (%)

1 138/148 (93.2) 124/151 (82.1)
2 10/148 (6.8) 25/151 (16.6)
3 0/148 (0.0) 2/151 (1.3)
Time from randomization to first PCI
(IQR) — days*® 1(0,4) 1(0,3)
range 0-48 0-53
Time from randomization to last PCI in
those who had staged PCI (IQR) — days*
range 122 (53,190) 67 (36,136)
4-221 2-455
n=10 n=27

MARTINO
guna

Perera D, et al. N Engl J Med. 2026 Mar 29. doi: 10.1056/NEJM0a2515704
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CHIP-BCIS3 trial

Procedure duration (IQR) —
minutes

Microaxial flow pump
_(n=148)
188 (152, 232)

Standard care
__(n=151)
139 (111, 185)

Duration of mAFP support
(IQR) — minutes*

134 (113, 182)

Contrast volume (ml)
Radiation dose (IQR) —
cGycm’

220 (180, 300)
7290(2997, 12122)

200 (160, 270)
6428 (3229,11724)

_no./total no. (%)

Number of lesions treated — 3(23) 2(23)
1QR

Number of vessels treated — 2(2,3) 2(23)
QR

Number of stents used — 3(2,4) 3(23)

IQR

Intravascular imaging used —

Calcium modification —

136/148(91.9)

106/148 (71.6)

141/151 (93.4)

107/151 (70.9)

Rotational atherectomy 59/106 (55.7) 64/107 (59.8)
Intravascular Ithotripsy | 86/106 (81.1) 71/107 (66.4)
Laseratherectomy i 2/106.1.9) 1/102 (0 9)

Left mainstem PCl —
no./total no. (%)

107/148 (72 .3)

111/151 (73.5)

Single stent | 59/107 (55.1) 64/111 (57.7)
Two stents l 48/107 (44.9) 47/111 (42.3)
Attempted CTO PCl — 38/148 (25.7) 35/151 (23.2)

no./total no. (%)

Perera D, et al

AARTINO
A

. N Engl J Med. 2026 Mar 29. doi: 10.1056/NEJMo0a2515704
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No Difference Difference 100

Win for between Win for (mAFP- —— MAFP —— standard care |
mAFP Strategies  Standard Care  standard care)
percent percentage points
= 80
Death from A ( <~
i } g 60- HR =1.06 (95% Cl 0.75 to 1.49)
Disabling Stroke 58.8 n 0.2 £ r_,—
s 2
1 = 40
S.pontane?us 523 ﬂ 26 =
Myocardial Infarction g
' i O 204
Hospitalization for 37.5 L7
Cardi lar C ; :
ardiovascular Cause ' n ol
Myocardial Injury 204 m ’ -39 ] 6 é 1'2 1'8 2'4 3l0
: ’ Time since randomization (months)
( | (o] Number at risk
Ovensl 60 | 4 | MAFP 148 102 82 55 29 10
. . . standard care 152 112 92 55 32 19
Win Ratio = (wins for mAFP)/(wins for standard care) = 0.85 (95% Cl, 0.63-1.15)
Excluding PPMI TTFE composite including PPMI Excluding PPMI
WR 0.85 WR 0.92 79.3% vs 73.6% . 45.3%vs 45.4%
95% Cl 0.65-1.32; 111/140 vs 100/139; 64/148 vs 65/152;
win diff. =2.5 pct points HR 1.24 (0.94-1.62) HR 1.06 (0.75-1.49)

* Higher Pre-PCI hs-troponin in standard care (13x ULN vs 5x ULN) complicates interpretation of PPMI defined as
rise in hs-troponin by >20% or 5x ULN after PCl in favor of the standard care.

Perera D, et al. N Engl J Med. 2026 Mar 29. doi: 10.1056/NEJM0a2515704
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Index procedure intensity
60 4

Measure TAFP | Standard Cardiovascular Mortality Single-Stage

Procedure duration 188 min 139 min ~ %01 HR1.91(95% CI1.71 to 3.30); p=0.018 Ambitious PCI
&

(median, IQR) (152-232) (111-185) g 04

No. of lesions treated 3 2 g Early Device Removal

(median, IQR) (2-3) (2-3) ¢ °1 NoEscalation

Single-stage PCI 93.2% 82.1% ;-

2-stage PCI 6.8% 16.6% §

3-stage PCI 0.0% 1.3%

Time to last staged PCI 122 d 67 d ' 6 12 18 24 30

(among staged cases) (53-190) (36-136) —— Time since randomization (months)

Bailout MCS in control 0.7% 6.0% total Y......- o - - - =

strategy

Perera D, et al. N Engl J Med. 2026 Mar 29. doi: 10.1056/NEJM0a2515704
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CHIP-BCIS3 trial: subgroup analysis

No. of Win for Win for
Subgroup Patients mAFP Standard Care Ties Win Ratio (95% Cl)
percent

Overall 36.6 43.0 20.4 e 0.35 (0.63-1.15)
Age '

<74.6yr 150 35.9 39.5 24.6 R 0.91 (0.58-1.42)

>74.6yr 150 37.2 46.5 16.3 e 0.80 (0.53-1.21)
Sex E

Female 52 38.7 52.5 8.8 L 0.74 (0.37-1.46)

Male 243 353 41.0 23.7 —.—%— 0.86 (0.61-1.22)
Body-surface area |

<191 m? 150 406 45.1 143 —.-E— 0.90 (0.60-1.35)

2191 m? 150 320 40.6 27.4 —_— 0.79 (0.50-1.24)
BCISJS

<12 93 36.8 342 29.0 = 1.07 (0.61-1.90)

12 198 35.2 43.0 16.8 R 0.73 (0.51-1.06)
Left ventricular ejection fraction '

<27% 144 39.0 416 19.4 —- 0.94 (0.61-1.45)

227% 156 348 4.6 20.6 o 0.78 (0.51-1.19)
NT-pro-BNP f

<3545 pg/ml 117 37.2 33.4 29.3 ——ia—— 111(0.66-189)

>3545 pg/ml 117 32.2 56.6 112 e 0.57 (0.36-0.91)
Intended left main stem BCl ]

Yes 216 39.7 42.7 17.6 + 0.93 (0.65-1.32)

No 34 27.6 44.5 280 s : 0.62 (0.33-1.15)
Indication for PCI E

Stable 112 373 37.2 255 —— 1.00 (0.60-1.68)

Acute coronary syndrome 188 36.0 45.9 18.1 , -—-'-—:—' , 0.78 (0.54-1.15)

0.[25 0.50 1.(')0 2.00
- ——

Standard Care Better mAFP Better

OSPEDALE POLIC

MARTINO
2

Perera D, et al. N Engl J Med. 2026 Mar 29. doi: 10.1056/NEJM0a2515704



= Universita PROTECT Ill: Hemodynamic stability provides a window for

OSPEDALE PO MARTINO
Sistorma guna

@ di Genova

higher quality intervention — not simply more interventions

90-Day MACCE by

LOPP events/hour  44.4% PROTECT Ill Sub Study: LOPP vs No LOPP

pasl Loss of Pulse Pressure (LOPP) is a physiologic
warning sign of residual myocardial vulnerability
p despite Impella support.
15.6% 15.6%
49% 90-day 90-day
I I I experienced MACCE mortality
LOPP 23.5% vs 20.2% vs 7.9%
0.18sLOPP<0.82 0.82<LOPP<2.05 2.05sLOPP<5.47 5.47 < LOPP
events/hr events/hr events/hr events/hr 8.8%
90-Day MACCE by LOPP patients should be identified as ultra-high-risk patients,
LOPP and SBP drop warranting consideration of:
26.4% * Right heart catheterization (if not already performed)
p=0.003 * Limiting or ceasing further revascularization
14.3% * Support beyond the lab with CICU admission
8.8% » Consultation and close long-term follow-up with advanced HF
. specialists to optimize GDMT and other therapies.

N raatore. wio SBP Drop  with SEP Drop LOPP provides a mechanistic reason to pace revascularization in
low-reserve patients, even when support is present.

Basir et al. Loss of Pulse Pressure during HR-PCI. JCF 2024. DOI: 10.1016/j.cardfail.2024.07.016




B Yriyersica PROTECT IV trial

PCI of distal LM bifurcation

CCS, NSTEMI or STEMI 224 hours with MV-PCI w/3VD

/7@ PROTECT IV | LVEF<40%* undergoing complex PCI SV-POl of complex lesions
A (N=1 252) 1C\_1_-OPCé%f complex lesion + non-treated

1V-PCI of complex lesion (in non-infarct
vessel) post-STEMI

Indicated for PCI by heart team » 1,000 pt PROTECT IV Registry
*if STEMI, LVEF < 30%

' 3

Impella-Supported PCI Non-Impella Supported PCI
(N=620) (N=626, with or without IABP)

Follow-up at 1, 6, 12, 24 and 36 months

Baseline and serial echo, KCCQ, 6MWD, biomarkers and more

Hypothesis: By providing effective hemodynamic support in high-risk patients with complex CAD and reduced left ventricular
function, PCI with Impella will be safer and will facilitate higher rates of optimal and complete revascularization, which will lead to
improved long-term event-free survival, quality of life and functional outcomes

Primary Endpoint: The composite of all-cause death, stroke, durable LVAD implant or
heart transplant, Ml or hospitalization for cardiovascular (CV) causes

Major Sub-Studies: Right heart catheterization, renal function, viability (CMR at baseline and 6 months)



== iniversita M pPella in AMI complicated by CS:
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MULTICENTER, RANDOMIZED, OPEN-LABEL TRIAL

Baseline characteristics:

355 o Median lactate levels: 4.6 mmol/I

Patients with AMI-related ) . . "
CARDIOGENIC SHOCK Median LVEF: 25%

e RV failure, OHCA, comatous pts: excluded

e SCAI class: C (classic) 55%, D (deteriorating) 28% and E
RANDOMIZED (extremis) 16%.

 Primary EP: All-cause death at 180 days

Mgller JE, et al. N Engl J Med 2024;390:1382-1393
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O di Genova DanGer Shock trial

100+
100+
90
B RRR 26%
0
80—
80
s w  70- Standard care alone
'2 i Standard care alone 3 . 5
B =
g 60 59% g
£ ;
é" S - — 46% T mAFP+standard care
. 5“7
5 mAFP+standard care & 304/
a 304 [ ='
i 20
2041
| . < 10-
10- Hazard ratio, 0.74 (95% Cl, 0.55-0.99) Hazard ratio, 0.72 (95% Cl, 0.55-0.95)
P=0.04 0
1 I I T I I 1
0 r T T T T 1 0 30 60 90 120 150 180
0 30 60 90 120 150 180 . o
< _ Days since Randomization
Days since Randomization
: No. at Risk
No. at Risk Standard care 176 80 75 71 71 68 64
Standard care 176 94 89 82 81 77 72 mAFP+standard 179 93 85 85 84 84 84
mAFP+standard 179 108 99 99 97 97 97 cate

care

COMPOSITE SECONDARY EP: escalation of treatment
ALL-CAUSE DEATH to additional MCS, heart transplantation, or death.

Mgller JE, et al. N Engl J Med 2024;390:1382-1393
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O diGenova panGer Shock trial — 10 year follow-up e
100-

RRR 30%

Death from Any Cause (%)

1 2 3 4 5 6 7 8 9 10

Years since Randomization

No. at Risk
Standard care 176 68 57 40 29 20 14 7 5 4 2
mAFP+standard care 179 88 72 57 34 24 19 14 12 8 5

Mgller JE, et al. N Engl J Med 2025;393:1037-1038



CONTINUOUS SAFETY IMPROVEMENT OVER TIME IN HR-PCI

20
15
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%
A

14.6%

11.9%

- 8.2%

7.4%

5.7%

I . 4.7(on
2.8% 2.7% 2.5%
1.3% 1.8%
I B H -
2008 2009 2010 2011-2012  2005-2014 2019-2021 2017-2020
PROTECT Il RCT FDA PMA Data USpella NIS RESTORE PROTECT Il
FDA PMA EF
Data
IABP B Impella




== Universita Rates and impact of vascular

O diGenova complications in MCS

Outcomes of Vascular Complications in Large Bore Access

OSPEDALE POLIC SAN MARTINO
Ssterma Savitanio o ligunia

® No major intervention ® Angioplasty/Percutaneous repair ® Open vessel repair & Fasciotomy ® Amputation ® Death

va 1.4%
| N\
d

I\ A
\ 2.1%
0.2% T

221,700

Patients requiring MCS
(17% elective admission)

including

AMI
Acute HF
VHD
Cardiac arrest
Ventricular arrhythmias

Frequency of vascular complications

Cardiomyopathy “
I1ABP IMPELLA ECMO >1 MCS
n=150,805 n=50,605 n=7,525 n=12,765

Lemor A, et al. Catheter Cardiovasc Interv 2022; 99:1702-1711
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Rates and impact of vascular

OSPEDALE POL N MARTINO
Sisterma § guna

OVERALL
21.5%
100
- <0.001
éol P
> 75
©
-
e
E 50
o 35.9%
S
(7))
_CC> o5 20.9%
_é .
0

WITH © WITHOUT
Vascular Complications

complications in MCS

IABP
16.6%

p<0.001

26.2%

16.3%

WITH WITHOUT

Vascular Complications

IMPELLA
24.8%

p<0.001

33.8%

WITH > WITHOUT

24.3%

ECMO
53.4%

p=0.26

o
56.3% 52.9%

Vascular Complications

WITH * WITHOUT

Vascular Complications

>1 MCS
47.6%

p=0.04

54.0%

WITH  WITHOUT

Vascular Complications

Adapted from Lemor A, et al. Catheter Cardiovasc Interv 2022; 99:1702-1711
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" diGenova complications in MCS
TOtaI hOS pital COStS With vascular complications

B Without vascular complications

$0 $50,000 $100,000 $150,000 $200,000 $250,000
SR 103,159 |
Overall p <0.001

Impella |, <0.001
Illl

ECMO | p<0.001
#

>1 MCS p <0.001

Lemor A, et al. Catheter Cardiovasc Interv 2022; 99:1702-1711
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MANAGEMENT OF FEMORAL ACCESS FOR IMPELLA SUPPORT

ELECTIVE CASE EMERGENT CASE

* High risk PCI » Cardiogenic shock

» Cardiac arrest

» Unexpected hemodynamic
collapse during PCI

PRE-PROCEDURAL IMAGING
e CT-angio
e Vascular Doppler

l

Echo-guided and/or
angio-guided puncture

v
l Yes__ controlled puncture +/- pre-closure possible?
PRE-CLOSURE STRATEGY

* Single or Double -
Perclose pre-implantation No

Vergallo R, Porto I, et al. Submitted
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@ Wtmw:  Advantages of pre-closure

¢ Careful pre-procedural work-up:
assess and prepare femoral access
site 2 imaging (CTA, angiography,
US) and imaging-guided access.

“* Ready for access closure after
Impella and 14Fr sheath removal
(with or without balloon-assisted
hemostasis) 2 minimize bleeding.

Hemostasis with 2 pre-implanted ProStyles and final angio result



¢

0 dceva  Balloon-assisted hemostasis

From ipsilateral access (through the Impella 14 Fr sheath)

14F Impella sheath

Balloon inflation Absent waveform

C Balloon Impella sheath

-t w removal

Wire

Sideport pressure Balloon shaft
connection  \Wire




0 deenova  ANtegrade angiographic control

Antegrade angiographic control using a JR4 4Fr over a 0.035" guidewire
after single access Impella protected PCI

Burzotta F, et al. Health Sci Rep 2022;5(4):e709



0 deamova  Advantages of preclosure

" )
e g T TR .
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> o

L | 14 Fr Impella Sheath

“ Allows to tighten the ProStyle sutures over
the 9-Fr repositioning sheath, once the 14-Fr
peel-away sheath has been removed 2>
prevent bleeding around Impella sheath




== Universita Management of bleeding through

O di Genova repositioning 9-Fr Impella sheath

Plaque

Peel-away sheath ————> Repositioning sheath
14 Fr Tapered 9-13 Fr

Sinning JM, et al. Eur Heart J Suppl 2022; 24: J37-J42



Prevention of bleeding through

repositioning 9-Fr Impella sheath

Preclose Cinching “C-Stitch” to Aid
Hemostasis After Impella Insertion

Non-Rail Suture

Saleem D, et al. JSCAI 2022; DOI:https://doi.org/10.1016/j.jscai.2022.100447



Prevention of bleeding through i

.. @? Universita e
¥ diGenova repositioning 9-Fr Impella sheath

Non-rail suture
gently pulled to

A B close the knot

Non-rail suture
|mpgl|a_ ‘ Rail suture
repositioning
9F sheath
3 —_—

C D

ProStyle stitch

Gentle traction
of the non-rail
suture

removed

Progressive .
tension of the rail
suture
R ————

:

Impella as a
railway




e Prevention of bleeding through the

O diGenova repositioning 9-Fr Impella sheath

Echo-guided cannulation

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

Gauze to maintain the angle
of insertion

Van Edom CJ, et al. JACC Cardiovasc Interv 2023 Jul 24:16:1707-1720
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Clinical presentation

% 79 y.0. woman
¢ Prior PCI to LAD-D1
* Presentation with antero-lateral STEMI, PA 90/50 mmHg, Lac 2.9

0

Universita
di Genova




Coronary angiography

Universita
di Genova



——

Thrombus aspiration POBA with 3.0 - 3.5 mm NC balloons

0

S Good final angiographic result >  patient sent to ICU with Impella



2 days later: Impella removal and post-closure

8-Fr sheath

Two 0.035” wires
Two ProStyles

US-guided puncture of right CFA

Sroversita 6F sheath insertion



Impella removal and post-closure

Universita
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Impella removal and post-closure

Sidearm

Distal Sheath
Wire Exit

Universita
di Genova



Impella removal and post-closure

3 S b
z* e 4 ! W, '\
. B ot 3
Sk ; ‘
v S : P28
o - A% AL A

Balloon deflation and Impella removal
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Impella removal and post-closure




Impella removal and post-closure

- - 3 + ’
ay P
W 2w -
o r < « §
g R oo
> - ‘
" ) ,
;s ” o
‘ &‘ x
L 4 -
~ '
A .

Sutures tighte
'd access closi

| Suture #1 tiéﬁfen’éd
over 8-F sheath

Universita
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Impella removal and post-closure
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© Jrlersita Eacilitated post-closure of large bore access

A Second 0.035" wire

Insert 8F femoral sheath

B /
ProStyle over the '
second 0.035" wire il
C
ProStyle device D1
closer to the p2 D1<D2
arteriotomy site for a tighter

closure




Ok ey Post-closure with Manta

N MARTINO
ligura

A Pigtail technique B MANTA dot technique
V 5
12/ 2 _ Marked pigtail
Skin-to-
arterial | # AN
wall b
il Angiographic
@, micropuncture
Kelly clamp needle marker
:l ‘I ‘/ /
~ MANTA 7\ MANTA
' - deployment e 4 deployment
f’ .
) |
; : i MANTA dot |
V?,:?f%asﬁe 2?,!, 7 / L aligned with the
g needle marker




o Jriversita. Qptimal vascular access and closure

Adopt techniques to
preserve sterility and to ?:,ﬂg:reaud:i‘:,nggt::e
avoid bleedinq side port of the
: g::rze:; :'rl::‘er.ll:-l/o ‘:‘ ol repositioning sheath
S Sihties peseraticn if uncontrolled bleeding
\ 4
POST-CLOSURE STRATEGY
Consider dry hemostasis
¢ 2 Perclose with a balloon in
e MANTA the iliac artery
o Other techniques

FEMORAL ACCESS HEMOSTASIS

Check femoral access with DSA from ancillary access
OR
Check with a 4F catheter from the same Impella access

v
No residual bleeding Controlled bleeding Uncontrolled bleeding +/- other complications
Consider additional Consider covered stent /
* Perclose vascular surgery
¢ AngioSeal
¢ Pledget

OPTIMAL FEMORAL ACCESS MANAGEMENT

IMPROVED OUTCOMES AND COSTS
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Closing remarks

~

Impella use in high-risk PCI should be selective, not routine.

Protected PCI in patients where extensive/complete revascularization is the goal
and would otherwise be limited by hemodynamic instability (PROTECT II
subanalysis and R-IMPIT registry) — this does not mean that all lesions should
be treated during index procedure. Aim at higher quality intervention, not simply
more interventions.

PROTECT IV will provide the most robust data to define which subgroup of
patients undergoing high-risk PCI truly benefit from MCS.

Contemporary CHIP-PCI is an integrated strategy-based care spanning patient
selection, optimization, physiology, revascularization decision, access
management, recovery and HF management (GDMT, ICD, etc.)

/

; rocco.vergallo@hsanmartino.it
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Thank you

= UNIVERSITA
2y DEGLI STUDI _ .
0 DI GENOVA ; rocco.vergallo@hsanmartino.it



mailto:rocco.vergallo@unige.it

