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Complex and High-risk Indicated PCI (CHIP)

CHIP patients should be

assessed by a multidisciplinary
MVD, UPLM team'%°
Disease, CTO,
calcified lesions

Patient
Comorbidities

HF, DM, age, . Ly
one anatomical plus one clinical

PVD, prior :
surgery factor qualify as complex and
high-risk-®
By protected CHIP high-risk
S sraied patients who are not eligible for
Hemodynamic LVEF<35%, hemodynamic surgery can be treated and
Compromiss instability outcome improved.3+
1. Cheeffo Alnt J Cardlol 2019; 293:84-90, 4.  O'Neill, W.'W. et ol Grcolotion 126, 1717-1727 {2012)
2. leldk betal, Eur. Heor. ). Supgd. 24, 14110 {2022) 5. Kirtane et al, Ciroufation. 2016 Aug 2,334(5):422-31

3. Wollmuth, J. &t al. 1. Soc. Cardiowasc. Anglogr. intery. 1, 100350 {2022}
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Percutanecus coronary mierventions (PCI) (per

Cause for increasing number of interventions: ageing of the population and in connection with this the increase of the morbidity of ischemic heart disease cases’

More complex coronary artery disease in older patients — more tortuosity, more calcification, more left main stenoses’

1 German Hewt Repoet 2022: Deutsche Hersstiftung, Deutscher Heribericht 2022, Frankfurt am Man, September 2023, pp. 42 and 49 percutanecus-coronary-mtecventions-pa-per-milion-people, 31-10-2024
2 Rajsni et ol Evolviag trends in perctanous coronary intecvention, Bir ) Cardiol 2011:18:73-6 4 htips/ /et ewrons eu/eurnatat/web/nteractive-pubilications/demagraphy- 20280 ageing-population, 31-10-2024

3. hpsy/estlas escardo ong/Atlss/ESC-Atlas-indmerventional-Cardiclogy/Interventional<ardiology-procedures/sipep_pei_im_r-
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LESION PREPARATION: ORBITAL ARTHEREKTOMIE
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Video: Dual mechanism of action

The Diamondback 360™ Coronary
Orbital Atherectomy System (OAS)
enables modification of intimal and
medial calcium through differential
sanding and fracturing of deep
calcium.
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LESION PREPARATION: SHOCKWAVE
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Expanding and collapsing vapor
bubble creates a short burst of
sonic pressure waves.

Sonic pressure waves travel
through the vessel with an
effective pressure of ~50 atm.

A localized field effect within the
vessel fractures both intimal and
medial calcium.
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Shockwave 2.5/12 from distal to proximal
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POT NC 3.5/15 - e 66— @

Contilia Herz- und GefaBzentrum, Elisabeth Krankenhaus Essen




(.) Contilia

i Herz und GefaBeentrum

: 1.90 mm
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EF <35%?
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2018 Guidelines

on myocardial revascularization
Recommendations for revascularization in patients with chronic coronary syndrome
Revascularization to improve outcomes - In CCS patients with LV ejection fraction €35%
In patients with one- or two-vessel
disease, PCl should be considered as
an alternative to CABG when lla C
complete revascularization can be
achieved.
In patients with three-vessel disease,
PCl should be considered based on
the evaluation by the Heart Team of
the patient’s coronary anatomy, the lla C
expected completeness of
revascularization, diabetes status, and
comorbidities.

Class Level 2024 Guidelines Class Level

In selected CCS patients with
functionally significant MVD and

LVEF <35% who are at high surgical b B
risk or not operable, PClI may be
considered as an alternative to CABG.

LI
2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 - dol: 10.1093/eurheart|/ehael77)
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Revascularization to imprové outcomes

In CCS patients with LVEF £35%, it is recommended to choose between revascularization
or medical therapy alone, after careful evaluation, preferably by the Heart Team, of
coronary anatomy, correlation between coronary artery disease and LV dysfunction, L c
comorbidities, life expectancy, individual risk-to-benefit ratio, and patient perspectives.

e @

2024 £SC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael77)
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REVIVED BCIS2

PCl with Complete vs Incomplete Revascularisation Signals towards Improved Outcomes?

mpletens it Revascularization
PCI (R <80) PCi (RI 280)
- OMT

—

dence of al-cause Conth of HHF (%)

e ™

st

Follow-up (years)

Hazard Ratio
. (95% C1)
56/171 08706410119

64/163 102(0.7610 1.37)

1 Perera, D. et ol N. Engy. J. Med, 387, 1351-1380 (2022}
2 Vergallo, R & Uu2zo, G. Eur. Heor. /. 43, 4775-4776 {2022)
3 Silva, K. D, et al. Am. J. Cardiol. 111, 172-177 [2023)

Completeness of revascularization
was assessed using the BCIS-JS
Revascularization Index (Rl): (BCIS-
JS:-BCIS-JS:cu)/ BCIS-JSp %3

PCI patients with RI280%
» 13% reduction in all-cause
death or HF hospitalization

PCI patients with RI<80%
* No benefit observed

Contilia Herz- und GefaBzentrum, Elisabeth Krankenhaus Essen



7\

R i
{ o 4 Contilia
F

- P
1 Herruod Gefazentrum

Hemodynamic Effects of Impella Devices
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Artinger-Toller, A. et al. Frant. Cardlovasc Med. 9, 856870 {2022}
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Bailout Use of Impella during P&€-was Witey
Associated with Increased Mogtgljfy: b2iov percutancovs ventricular assist device

ylactic strategy in patients undergoing
nonemergent percutaneous coronary intervention

Beian P O'Neill MD? | Cindy Geines MD* | Jeffrey W. Mases MD* |
E. Magnus Ohman MD* | Alexandra Lansky MD* © | Jetfery Popma MD® |
Navin K, Kapur MD™ © | Theodore Scheeider MD® | Salvators Mannino MD” |

Data source: cVAD Impella US registry Wilkam W. O'Neill MD' | Amiin M. Medfaemia MD* 0 | Ehtisham Mahmud MD'*
cVAD Bailout Subjects Selection Criteria:

*  No G5 on admission to hospital Unadiusted In-Hospital Mortality Adjustod tn-Hospital Mortality
*  Elective or Urgent PCl Amang all Study Pationts Among Propoenaity-Matohod Patioats

*  NoCS prior to start of PCI

« Impella pump support initiated during PCl
(after the start of PCl) 40.1%

* Indication of Impella is either bailout or CS

I.l,“-'

TABLE 7 Mutivarote logistic regrossion analysa of factors
prodictive of in-hospital mortality
Variables Odds ratio #5% Co P v
A patients
Age [per 1 years 106 (103-1.30) <
Female pondes L76 0NE%-348)
BSA (per § ) 082 019350
Meart rate [per 1 bom) 1.02 (101-1.03)
LVEF (per 5%) 095 08s-1.09
Prior PCI 118 1063-221)
Urgent PCI 180 097-33
rpela inktlated dusng PCI 2323 (1045-51.78) )
Distal lesion location 142 048-293)

4.9% 445
Ly 2 - CE
Protected PCI Ballout PCI Protected PCI Ballout PCY

Crrorecrn BN v | Cororecrn RN VA0 |

FIGURE 2 In-hospital mortality comparison between Impella Bablout and impelia protected PCI [Color flgure can be viewed at
wileyonlinelibrary com|

“BR:¥BYsE

O'Neil, B P. ef al. Cathater. Cardiovasc. interv. 98, ES01-£512 (2021)
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Protect Il: Impella 2.5 vs IABP — MACE 30 d 35% vs 40%

Protect Ill: Impella 2.5 & CP in High Risk PCl — Reduction primary endpoint ( Death,
Stroke, MlI, Revasc.) after 90 days

DanGer-Shock: M| & cardiogenic shock — Trend to reduced 6 months mortality with
Impella CP

Contilia Herz- und GefaBzentrum, Elisabeth Krankenhaus Essen



Contilis

{fers und "i! aeentrum

The Impella Pumps in the Guidelines

Impella for the first time has now a European recommendation for high-risk patients with
chronic coronary syndrome (lIbC)

1] J———" e cuoeunes| | In HFEF patients with complex CAD undergoing PCI, the guideline states that
L TIN5 ~mechanical cardiac support, such as the microaxial flow pump, may minimze the risk
of severe complications and provide haemodynamic stability, facilitating the

achievement of complete revascularization.”

2024 ESC Guidelines for the management
of chronic coronary syndromes
Developed by the task force for the managemaent of chronic

 Management of chronic coronary syndrome patients with chromic hoart fallure—Section §
Endorsed by the European Associction for Cardio- Therocic Surgery (EACTS) :

1n MF paticnts with LVEF £35% i wivam obetrixcties CAD i mapeciod 1CA % reconmmendod with & vicw Towirds enproving (rognom by - -

AuthorsTask Force Membors: Chrintizan Vrints 0 *°, (Charparson) (Belpum), CABG, taking im0 account the rish-to-bonefe rate of the procodures.
ma Andreott! &+, M""’Mmf._:;;"’“ In HF patenty -.-m- LVEF »28% and sunpectod CCS wth low or moderats 0 $%-50% ) pretise ileihood of obstructive CADL CCTA o -
Co-ordinator) (Spain), Marianna Adame © (taly). james Alnsihe (United Kingdom), functianal smaging & recommended
Wr'ﬂ°wwmm°m In patients with HIPEF with anpna or equealent rymptome and normal or sonobstructive epecardial coronary artenes, PET or CHR -
M’ Chiefio & ﬂ.tﬂn-( MU'MMQ nn:-ul).» perfusion oc ivasive functional coronary testing should be comudorad 20 demect o rulie out coronary micravasculyr dysfunction. e
Christi Deaton 0 (United Kingdom), Torsten Doenst 0 ' (Germany), In seiccted patients with HETEF undergomg high-rish PO e comples CADL the wie of 3 mecroidl fiow pamp may be convidered i
Hywel W. Jones (United Kingdom), Viiay Kunadian 0 (Usited Kingdom), c
Julinda Mehith & (Germany), Mitan Milsjevic © * (Serbla). Jan §. Pick 0 experienced cemres
(Nethertands), Francesca Pugliese & (United Kinpdom), Andrea Rubboll © (ltaly), It 3 recommondod that CCS paticrts weth heart fadure be crvoliod = 3 metidncipinary heart fadure management programme 1o reduce --
Anne Grete Semd & (Norway). Roxy Semsor O (United Kingdom).
M. com A ). Eric Van = the rek of heart falure hosptalzation and 10 mprove warvieal
Emeline M. Van Cracnenbroeck O (Befghun), Rafaed Vidal-Perez 0 (Spain), Sacubrtrivaluartan s recommended at 3 replicennent for s ACE or ARS s CCS patients with HFPEF 10 reduce the etk of heart fadure
Simon Winther & (Denmark), and ESC Scientific Document Croup hospitalzation and death

Vrints, C erol. 2024 Eur. Heor. ). 45, 3415-3537 (2024)
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Study Design of PROTECT IV

Patients with LVEF <40%

CCS, NSTEMI, STEMI >24 hours

Selected for PCI after Heart Team Discussion
Yes

X
Complex PCI Planned
l Yes

All Eligibility Criteria Met
Yes

Enroll (N=1252)
Baseline QoL Assessment, BMWD, Review and Management of GDMT by HF Specialist and Echo
Declare intended revascularization plan (vessels/lesions, staging, intended IABP in Control Arm)
Declare intended RHC use [Yes (in Sub-Study), Yes (not in Sub-Study), No))

y i
PCI + Impella CP* Stratify by site, PCl = IABP

(n=626) LVEF =25% and intended (n=626)
IABP use
Primary Endpoint: All-cause death, stroke, durable LVAD/heart transplant Ml or hospitalization for cardiovascular causes measured through 3 year follow-up, min. 1 year

follow-up in all patients
NCTO4763200; htps o/ /dinicaitriasis gov/study/NCTOA 7632007t e NCTOM 7632008 rank =1 #study-overview; 01/20/2025
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Eurolntervention
2025,21:22-34

DOI: 10.4244/E1)-D-23

EXPERT CONSENSUS

FIRSTSTEP
1. Assess pahent quality of Iife and symptoms

2. Check for optimal medical therapy
3. Evaluation of CAD chatacteristics and complexity

FOURTH STEP

1. Guideline-directed optimal medical therapy
2. Long-term outpatient follow-up
3. Cardiac rehabilitation

If revascularisation is
deemed possible and
useful

After discharge

SECOND STEP
Heart Team evaluation

1. Assess surgical nsk
2. Evaluate site-specific preferences and expertise
3. Evaluate myocardial viability and patient’s comorbidities

If CABG is not an optic
high surgical risk or |
refusal

THIRD STEP
Preprocedural planning

1. Risk stratification for high-risk PCl (based on
anatomy - left main disease, multivessel CAD, chronic total
occlusions — and functional i — severely reduced LVEF,
risk of haemodynamic

2. Evaluate the need for MCS based on high-risk factors

3. Revascularisation y goal: complete or nearly
complete revascularisa on'(zwmmdm
stratogies, such as intravascular imaging and advanced PCI
lechowues and devices)
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Case presentation

73 years old male

Presentation in the emergency department with acute heart failure
symptoms

Hs-Troponin elevated, no ST-Elevation

TTE: EF 30%, no relevant valve disease, normal RV-Function (TAPSE >
20 mm)

History of arterial hypertension, Diabetes
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Pressure dumping following intubation of
LCA
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CHIP ?

* DM, HF

* UPLM & CTO

* EF<35%

MVD, UPLM
Disease, CTO,
calcified lesions

Patient
Comorbidities

HF, DM, age,
PVD, prior
surgery

Stable/Decompensated

Hgmodynamic LVEF<35%, hemodynamic
ompromise instability
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JL4,0-SH, 1.75 mm Burr Total :90 seconds of rotablation
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Provisional technique, Xience 3,5/33 mm, POT with 4,5mm NC
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Optimal minimal stent area after left main crossover stenting and 5-year MACE.

A  The optimal minimal stent area after LM-to-LAD crossover stenting

Proximal LM Distal LM LAD ostium

) MSA in each segment

Stenting region

Eurolntervention 2025;21:21069-21080 » Ju Hyeon Kim et al.
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Recommendations Class Level
Assessment of procedural risks and post-procedural outcomes

Intracoronary imaging guidance by IVUS or OCT is recommended when performing PCl on
anatomically complex lesions, in particular left main stem, true bifurcations, and long 1
lesions.
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IMPELLA PROCEDURE WITH SINGLE ACCESS

Coe Bagt | An oftcat publication of the

Al Two Noads With One Deed! SingleAccess Protected | Conedian Coniovarcwlar Sockty
Percutancous Coronary intervention With impofia L e

Use of the Impella CP with SmartAssist 14F
sheath for single-access PCI procedures may:

B CATHETERIZATION
Bl CARDIOVASCULAR INTERVENTIONS

» Provide an optimal choice for patients with
limited vascular access

----------

» Reduce the number of access sites

The Single-access for Hi-risk PCI (SH) techoique

S Wty WMD" | 2t Mgt W | S D MO O |

* Reduce complications related to multiple
access sites

PCl Access Site Options

Amed et al. Canadian Joumnal of Cardiclogy. Jan 2020.
Kumar et al. Catheter Cardiovasc Interv. 2019;1-4.
Waollmuth et al. Catheter Cardiovasc Interv. 2019;1-3.

Johnson&Johnson
MedTech

B
IMP-2060. v3 ABIOMED
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