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High Risk PCI - CHIP




Definition of the CHIP Population:
Complex Higher-Risk (and Indicated) Patients
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Are We Treating These Patients Effectively?



Severely Calcified Lesions are Undertreated

U.S. Coronary Market 2011-2016
Atherectomy Volume & Penetration
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* Total Atherectomy includes: Diamondback 360° Orbital Atherectomy, Rotablator™ and Laser Atherectomy systems

12% severe calcium

Bourantas CV, et al. Heart. 2014;100:1158-1164. 20% severe Ca++ in DES trials

Généreux P, et al. ] Am Coll Cardiol. 2014;63:1845-54. 6% severe Ca++ in ACS

Feldman DN, et al. Circulation. 2013;127:2295-2306. 60% of PCls ACS, 40% stable = 12% severe Ca++

Diamondback 360 is a registered trademark of Cardiovascular Systems, Inc (CSl).
Rotablator is a filed for trademark of Boston Scientific.
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- Randomized,
prospective, trial

- GO0 patients with
MSTEMI/STEMI

- Shock (SBP <90mmHg
for >30min, pulmonary
congestion, end-organ

hypoperfusion)

- Early PCl expected
- PEF: 30d mortality
- |ABP vi no 1ABP

DATA- IABP-SHOCK
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- 30 erossovers to |ABP
group {26 protocol
deviations, not done
for mechanical

complications)

- Selection bias:
Rapidly deteriorating
patients may not have
been enrclled; biasing
the study population
towards patients
exhibiting signs of
stability with
vasopressor and
imotropic support.

Thiele H, et al. NEIM 2012




Counterpulsation Requires Native Left Ventricular Pulsation

Mean LV Cardiac Power Index
(watts/m2)

Sintek and Joseph et al J Card Fail 2015

@ |ABP Decompensation
BB IABP Stabilization p=0.018

p=0.05

Mean RV Cardiac Power Index
(watts/m?)

B“_'"“' * Baseline
(n=35) (Nn=35)

The more dysfunction the ventricle,
the less functional an |IABP becomes



Recommendations for the use of short-term mechanical circulatory @ESC
support in patients with cardiogenic shock

Recommendations Class Level
Short-term MCS should be considered in patients with cardiogenic shock as a BTR,

BTD, BTB. Further indications include treatment of the cause of cardiogenic shock lla C
or long-term MCS or transplantation.

IABP may be considered in patients with cardiogenic shock as a BTR, BTD, BTB,

including treatment of the cause of cardiogenic shock (i.e. lib C
mechanical complication of acute Ml) or longterm MCS or transplantation.
IABP is not routinely recommended in post-MI cardiogenic shock. "1 B

BTB = bridge to bridge; BTD = bridge to decision; BTR = bridge to recovery; IABP = intra-aortic balloon pump; MCS = mechanical circulatory support; MI = myocardial infarction.

©ESC

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

www.escardlo.org/guldelmes (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)



CASE

* 51 M with PMH of ischemic cardiomyopathy LVEF 20%, CAD s/p PCl in
LAD

* Presented after ICD shock x1 for VF
e Cath in OSH
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Decision for IABP
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2nd vear follow up

* Ptis tolerating maximum heart failure medical therapy

* He is NOT on the transplant list any more, since LVEF recovered to 35
-40 %



IMPELLA kot IVAC




IVAC 2L

A

Nitinol-renforced

* Aspiration Tip « single lumen catheter 17Fr, * Membrane pump
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\ * Budwectional Valve
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Bastos et al. Future Cardiology 2020;16:103-112
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IMPELLA

e Continuous axial-flow pump

* Non-pulsatile, no ECG or waveform triggering
* From LV to aorta

* IMPELLACP, 5.0,5.5

* From IVC to PA
* IMPELLA RP




Axial Pump Flow Principles

Pump flow is a function of:

— The speed of the impeller
1 Speed = T Flow

JSpeed = | Flow
AND

— The difference in pressure across the pump
" Pressure gradient = J, Flow
J Pressure gradient = 4* Flow

At any given speed, increased pressure gradient

across the aortic valve will decrease flow



The Spectrum of Patients Requiring Acute MCS Therapy

Stroke Volume
Pressure

=

LVEDP or LVEDV

Condition 1: ‘Normal’

Condition 2: AMI

Condition 3: Compensated HFrEF

Condition 4: Cardiogenic Shock (AMI or HFrEF)
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Case

e 72 man referred for PCI to distal RCA and LM ISR CTO

* PMH: CAD s/p STEMI 2015 with LM PClI, ischemic HFrEF 20%,
hepatitis C with cirrhosis c¢/b HCC s/p TACE, stroke, COPD

 TTE: LVEF 20%, anterior septal/apical and distal inferior HK, mild Al
e Cardiac MRI showed viable anterior wall

* Turned down by CT surgery as poor surgical candidate

* Meds: aspirin, ticagrelor, crestor, metoprolol succ, Aldactone









* RHC
* IMPELLA placement
* PCl of the RCA













Frame 1







After stenting
the mid LAD...
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ECMO

VA ECMO is composed of:
¢ Inflow cannula

¢ Tubing

* Pump

e Oxygenator

e Heat-exchanger

¢ Outflow cannula
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Hemodynamic Effects of MCS Therapy
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THE NEED FOR ACTIVE UNLOADING IN CS

» Further Impairment of
Vulnerable LV

» Retrograde Perfusion

LV Thrombus Formation




V-A ECMO LoADS THE LEFT VENTRICLE

4 LVEDP and LVEDV
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* Under study

Fincke R, et al. J Am Coll Cardiol 2004 Suga H. Am J Physiol 1979 Sauren LDC, et al. Artif Organs 2007 Reesink KD, et al. Chest 2004
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IMP-1656 v2 Torre-Amione G, et al. J Card Fail 2009 Interaction With The Vascular System. (White Paper) 2011 Lam K, et al. Clin Res Cardiol 2009 Weber DM, et al. Cardiac Interventions Today Supplement Aug/Sep 2009




EFFECTS OF LV DISTENTION DURING V-A ECMO

Myocardial Recovery
Inversely Related to the Degree of LV Distention (LVD)
N=121
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Truby, et al. ASAIO Journal 63(3):257-265, May/June 2017. (Figure 3)
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MCS complications

Vascular

Neurologic

O

tschamia and

Vascular
njury

Fig. 1 Complications of MCS by category. Each wolor represents a unique complication category. Complications across

more than one category are shown in a combination of colors of the two categorices

Subramaniam et al. Cardiol Ther 2019
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