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Wiisz The Problem With Calcium

Challenges Persist Peri- and Post-Procedure

* Impedes Stent Deliverability
* Inhibits Uniform Stent Expansion

Worsens Long Term Outcomes

The More Severe The Calcium, The Worse These
Challenges Will Be
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Iw Calcium Worsens Long-Term guNsw

* Meta-analysis reviewed the impact of severely calcified* lesions on patient outcomes across 7 contemporary PCl

studies — found that it was an independent predictor of worse outcomes
* Patients with severe lesion calcification with 3-year follow-up showed:
* Lower rates of complete revascularization
* Increased mortality

With Severe Without Severe

CAC CAC P Value
(N=1291) (N = 5005)
Mortality 10.8% 4.4% P <0.001_D

Combined Endpoint:

MI & Death 22.9% 10.9% P <0.001
MI, Death & 31.8% 22.4% P <0.001
Revascularization

*Severe Calcium: radiopacities noted without cardiac motion before contrast, generally compromising both sides of arterial lumen

Bourantas, et al. Prognostic implications of coronary calcification in patients with obstructive coronary artery disease treated by percutaneous coronary

intervention: a patient-level pooled analysis of 7 contemporary stent trials. BMJ 2014; 100: 1158-1164.
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pyscoene ShOCkWave Coronary VL gunNsw
System Components

HEALTH AUSTRALIA

Integrated 12mm SC balloon facilitates energy transfer;

IVL=4 atm; Nominal=6atm; RBP=10 atm
Generator

COMPACT & RECHARGABLE
Portable, I1V-pole Mountable
Battery-Powered

No External Connections

Distal and proximal marker bands

2 emitters that pulse once per second (80
pulses/catheter)

Connector _ 5\MPLE & QUICK

Smart Magnetic
Connection

Push-Button Activated

(m INTUITIVE & SAFE

RX System

Any .014” Guidewire
Standard PCI Technique
80 Lithotripsy Pulses
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SPL-62111 Rev E — Int’l Coronary IVL Overview. Shockwave Medical, Inc. 2019. Not for use in U.S. MVEIGI .C
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© 2017 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION. ISSN 1936-8798/§36.00
PUBLISHED BY ELSEVIER. ALL RIGHTS RESERVED. http://dx.doi.org/10.1016/j.jcin.2016.11.048

A Calcific, Undilatable Stenosis
Lithoplasty, a New Tool in the Box? i1

Kalpa De Silva, MBBS, PD, James Roy, MD, lan Webb, MA, PxD, Rafal Dworakowski, MD, PrD,
Narbeh Melikian, BSc, MD, Jonathan Byrne, MBBS, PxD, Philip MacCarthy, BSc, MBBS, PxD,
Jonathan Hill, MA
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Figure 1; Pre-PCI| angiogram EIAXH\,{ESFT%Q
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Figure 2; ‘Dog-bone’ appearance of non-compliant balloon







Figure 4 ; Co-registered OCT/angiogram view confirming result
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Figure 5: Post PCl angiographic result W\ MATER HOSPITAL
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& Safety

Complications Procedural

Type D Dissections
Type E Dissections

Type F Dissections

Perforation

Abrupt Closure

Slow flow
No reflow

*2 grade D dissections post-IVL resolved at the final angiography and
did not result in adverse events

«  *Core Lab adjudicated

*CEC adjudicated

Events

Results

Death N=0
QWMI N=0
*NQWMI N =3
TVRN=0

30 day MACE*
Cardiac death, Ml or
TVR

Death N = 2¥
QWMI N=0
*NQWMI N =3
TVR N=0

6 month MACE*
Cardiac death, Ml or
TVR

¥ Adjudicated by CEC as ‘not related to device’

Performance Results

Clinical Success*t
Residual stenosis <50% post-PCI with
no evidence of in-hospital MACE

Device Success
Successful device delivery and IVL
treatment at target lesion

Stent Delivery

et al. Circulation. 2019;139:834-836. DOI: 10.1161/CIRCULATIONAHA.118.036531
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**NQMI defined as 3x upper limit CK-MB

DISRUPT CAD | Results

Published in Circulation
Low Complications and Strong Initial Perfornfaf

Circulation

RESEARCH LETTER

DISRL

Feasibility of Shockwave Coronary
Intravascular Lithotripsy for the Treatment

of Calcified Coronary Stenoses

First Description

by impairing stent crossing, disrupting drug polymer from the stent sur-
face,  affecting drug delivery and elution,” and reducing stent expansion
and apposition.* Current therapies used to overcome these challenges, includ-
ing high-pressure balloon dilation and atherectomy, have inherent limitations.
Balloon dilation is limited in eccentric calcium where guidewire bias may direct
force toward the noncalcified segments of the artery, or in concentric calcium
where insufficient force fails to induce calcium fracture. Rotational and orbital
atherectomy may also have guidewire bias, resulting in eccentric ablation or
ablation of noncalcified segments. Although this may improve stent deliver-
3ty the efec on decper cldm rstrcting sent expansion may b it
Moreover, myocardial infarc-
tion (M) are perceived to be higher with a(herectomy than tradtional balloon-
based therapies
We sought to determine the feasibility of coronary intravascular ithotripsy (VL)
as a novel modality for modification of heavily calcified atherosclerotic plaques be-
fore stenting. The Disrupt CAD | Study (Shockwave Coronary Rx Lithoplasty Study;
NCT02650128) was a prospective multicenter, single-arm study approved by each

The presence of calcified coronary plague impacts interventional outcomes

institutional review board and al patients gave informed consent. Patients with a
ciinical indication for coronary intervention were required to have 21 lesion requir-
ing percutaneous coronary intervention with a diameter stenosis 250%, native
coronary artery lesion length <32 mm, and heavy calcification, defined as califi-
cation within the lesion on both sides of the vessel assessed during angiography
by the operator.

The Shockwave Medical coronary IVL catheter is a single-use sterile disposable
catheter that contains multiple lithotripsy emitters enclosed in an integrated bal-
loon. The emitters create sonic pressure waves for a circumferential field effect.
These sonic pressure waves selectively fracture calcium, altering vessel compli-
ance, while minimizing barotrauma attributable to low inflation pressure (4 atm),
thus maintaining the fibroslastic architecture of the vessel wall. The coronary IV
catheter, available in 2.5- o 4.0-mm diameters and 12 mm in length, is con-
nected via a connector cable to the generator that is preprogrammed to deliver
10 pulses in sequence at a frequency of 1 pulsels for a maximum of 80 pulses
per catheter. Angiography was used to determine the appropriate number of

[ ]

Todd J. Brinton, MD*
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Jonathan M. Hill, MD

lan T. Meredith, MD, PhD

Akiko Maehara, MD

Uday lllindala, MS.

Alexandra Lansky, MD

Matthias Gotberg, MD,
PhD

Nicolas M. Van Mieghem,
MD

Robert Whitbourn, MBBS,
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Carlo Di Mario, MD, PhD

pulses for optimal vessel preparation. Subsequent stent and percu-
taneous coronary intervention optimization was performed at the discretion of
the operator.

The primary performance end point was clinical success, defined as the a-
bility of IVL 1o produce a residual diameter stenosis <50% after stenting with
no evidence of in-hospital major adverse cardiac event (MACE; cardiac death,

equaly
ey Words: cororary stenoss.
= harrgsy = vasclr cacfication

© 2015 American Heart Assodation, I

itps s sjournal ogoumalicie
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ANTIPLATELETS
What are the known knowns - PCI

*Aspirin plus a thienopyridine needed after stenting STAR,
CREDO.

*Aspirin plus clopidogrel is superior to aspirin for ACS/STEMI:
COMMIT, CLARITY

* Ticagrelor is superior to clopidogrel for ACS: PLATO

13
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Short DAPT Trials

2020 2021

2022 2023
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>2023

1Mo
DAPT

3Mo
DAPT

4Mo
>6Mo

ONYX ONE
Resolute Onyx

= ————

ONYX ONE CLEAR
Resolute Onyx

XIENCE 28 Global
Xience

XIENCE 28 USA
Xience

COBRA-REDUCE
Cobra PzF, EES, RZES

POEM
Synergy

YONSEI DAPT
Biomatrix, BioFreedom

MASTER DAPT
Ultimaster

GANGNAM
Synergy

SYNIVUS
Synergy

EVOLVE Short DAPT

Synergy
Xience 90
Xience

TWILIGHT
All DES

MODEL U-SES
Ultimaster

IDEAL LM
Synergy, Xience

HOST-EXAM
All DES

TARGET SAFE
Firehawk

DUAL-ACS2
All DES
HOST IDEA
Orsiro, Coroflex ISAR
TICO
Orsiro

TARGET DAPT
Firehawk

TAILORED-CHIP
Any DES

‘ N>5000
. N=2500-5000
' N=1000-2500

N=100-900

’ Study presented

STOPDAPT-2
ACS Xience

© 2020 Medtronic. All rights reserved. For distribution by OMA. 500444 10/20




'ﬁ‘ MATER HOSPITAL

‘
ST VINCENTS
HEALTH AUSTRALIA

Complex PCI with 1-month DAPT
in High Bleeding Risk Patients:
Analysis from the Onyx ONE

Clear Study

David Kandzari, Ajay J. Kirtane, Roxana Mehran, Matthew J. Price, Daniel .
Simon, Azeem Latib, Elvin Kedhi, Alexandre Abizaid, Stephen Worthley, Azfar
Zaman, Lilian Lee, Te-Hsin Lung, Stephan Windecker, and Gregg W. Stone

on behalf of the Onyx ONE Program Investigators
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Onyx ONE Clear Study Design 210"

Prospective, Multicenter, Single-arm Study

High Bleeding Risk patients undergoing PCI
(no lesion, vessel limitations)

Onyx ONE RCT Onyx ONE US & Japan

Resolute Onyx™ZES arm, Single arm study of Resolute
with 1 Month DAPT Onyx ZES with 1 Month DAPT
(N=1019) (N=752)

Clinical Follow-up

© 2020 Medtronic. All rights reserved. For distribution by OMA. 500444 10/20

Primary endpoint: Cardiac death/MI assessed in “1-month clear”* patients from 1-12 Mo

Methods current analysis: Compared outcomes between patients with high vs low complexity
using propensity score adjustment to adjust for baseline differences**

* “1-month clear” defined as patients who were adherent to DAPT within 15t month after PCI and free of events that would preclude 1-month DAPT cessation
** Propensity score adjustment performed for differences in baseline characteristics, based on sex, previous MI, previous CABG, hyperlipidemia, cardiac admissions
<30 days, diabetes, LVEF<35%, lesion length, baseline RVD, multivessel CAD, and worst CCS Angina Class as the confounding variables

NCTO03647475




Elderly (age 275 yr)

OAC

Anemia or transfusion

Renal failure

Active or recent cancer
Planned surgery

Expected DAPT non-compliance
Stroke < 1yr

Hospital for bleeding
Long-term NSAID or steroids
Prior ICH
Thrombocytopenia

Severe liver disease

* P-value < 0.05

HBR Inclusion Criteria

NN
nuy

N
nWw
(9]

wd
b

ST VINCENT'S
HEALTH AUSTRALIA

'og‘ MATER HOSPITAL

60.3

Mean 1.6
criteria / pt

© 2020 Medtronic. All rights reserved. For distribution by OMA. 500444 10/20

B Complex PCI (N=401)
] Non-Complex PCI (N=1105)

Patients meeting criteria (%)




Unadjusted P=0.04 P=0.07 P=0.85 P=0.02 P=1.00 P=0.73 P=0.14 P=0.39 P=0.55
Adjusted* P=0.46 P=0.99 P=0.92 P=0.57 P=0.71 P=0.44 P=0.67 P=0.52 P=0.76
10.4

Event Rates 1-12 Months (%)

W MATER HOSPITAL

Clinical OUtcomeS @ ST VINCENTS
Between 1 — 12 Months

g Complex PCI (n=396)
g Non-complex PCI (n=1095)

© 2020 Medtronic. All rights reserved. For distribution by OMA. 500444 10/20

Cardiac TLF Cardiac death Ml Stroke ST cd-TLR cd-TVR BARC 3-5
death/MI b

*Propensity score adjusted P-values for differences in
CABG, hyperlipidemia, cardiac admissions <30 days, ¢
and worst CCS Angina Class as the confounding vari
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Complex PCI Definition

PCI with 21 of the following characteristics:
= 3 vessels treated
= 23 lesions treated
= Total stent length >60 mm
= Bifurcation with 22 stents implanted
= Use of any atherectomy device
= Left main
= Surgical bypass graft
= Chronic total occlusion

(TWILIGHT) Dangas G, et al. J Am Coll Cardiol 2020
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European Society
of Cardiology

Percutaneous Coronary Intervention

Treatment
indication

o
; I
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©ESC 2017
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European Society
of Cardiology

Patients with Acute
Coronary Syndrome
Undergoing Medical

Treatment Alone
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European Society
of Cardiology

P2Y,, inhibitor interrup tion
after PCI1 for elective
non—-cardiac sursery'
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© 2020 Medtronic. All rights reserved. For distribution by OMA. 500444 10/20
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The Optimal Management of Atrial
Fibrillation and Coronary Disease Differ

Atrial Fibrillation (ACTIVE W)': The o /Q(\" \
combination of aspirin and clopidogrel is not as N ( |
effective as warfarin in patients with AF’

However

Stenting (STARS)?: The combination of
aspirin and a thienopyridine is more effective
than warfarin in patients with coronary stents 2

23

1. Lancet 2006 Jun 10;367(9526):1903-12. 2. N Eng J Med 1998 Dec 3;339(23):1665-71.



Bleeding Risk vs Stent Thrombosis Risk
Triple Therapy

>

Bleeding

Stent thrombosis
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Schomig A et al , Heart. 2009 Aug;95(15):1280-5
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2017 ESC focused update on dual antiplatelet
therapy in coronary artery disease

Patients with an indication for oral anticoagulation undergoing PCI*

Time from
treatment ﬂ (@) m (0]

initiation 1 month triple therapy 1 month triple therapy Dual therapy up to 12 months

1month ---f--- -
3 months ---}--- m O O ﬂo -

Triple therapy up to 6 months

Class lla B
6 months ---|----
Al

Dual therapy up to 12 months
Class lla A

Dual therapy up to 12 months

Class lla A

12 months ---F--- -
A AsA
Beyond 12 E .
months v - . Clopidogrel

Class lla B

E Oral anticoagulant

*Periprocedural administration of aspirin and clopidogrel during PCl is recommended irrespective of the treatment strategy; tHigh ischaemic risk
is considered as an acute clinical presentation or anatomical/procedural features, which might increase the risk for myocardial infarction;

iBleeding risk can be estimated by HAS-BLED or ABC score.
PCI, percutaneous coronary intervention; ASA, aspirin; OAC, oral anticoagulant.

1. Adapted from Valgimigli M et al. Eur Heart J 2018 25
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Aortic Stenosis — A Common Disease

Prevalence of Valve Disease by Age
Group

In adults > 75 years of
age, aortic stenosis is
present in as many as
4.6% of population

Prevalence of moderate orsevere valve disease (%)

Nkomo et al. Burden of valvular heart diseaase: a
population based study. Lancet 2006; 368: 1005-
11.
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Symptomatic Patients with Severe AS
Require Urgent Attention

Valvular Aortic Stenosis in . L .
Surgical intervention should

Adults be performed promptly once
even... minor symptoms

Onset
Severe Symptoms

Latent Period
(Increasing Obstruction,
Myocardial Overload)

% Survival

Avg. Survival (Yrs)

50 60
Age (Years)
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Transcatheter Aortic Valve
Implantation (TAVI/TAVR)
Now the standard of care for all aortic
stenosis patients?
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...iIt is maximally invasive surgery
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Low Surgical Risk TAVI Trials

ORIGINAL ARTICLE

Transcatheter Aortic-Valve Replacement with a Balloon-
Expandable Valve in Low-Risk Patients

Michael . Mack, M.D., Martin B. Leon, M.D., Vinod H. Thourani, M.D., Raj Makkar, M.D., Susheel K. Kodali, M.D., Mark
Russo, M.D., Samir R. Kapadia, M.D., S. Chris Malaisrie, M.D., David ]. Cohen, M.D., Philippe Pibarot, D.V.M., Ph.D.,
Jonathon Leipsic, M.D., Rebecca T. Hahn, M.D., et al., for the PARTNER 3 Investigators™




LOW RISK PARTNER 3 TRIAL
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¢ 100 20— Hazard ratio, 0.54 (95% Cl, 0.37—-0.79) 1004 20+ Hazard ratio, 0.41 (95% Cl, 0.14—-1.17)
= 904 P=0.001 by log-rank test 90
K= a Surgery —_ |
- o4 15 15.1 X god 15
== @
2 70 S 707 104
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(0] 3 6 9 12 0] 3 6 9 12
Months since Procedure Months since Procedure
No. at Risk No. at Risk
Surgery 454 408 390 381 377 374 Surgery 454 445 438 433 431 427
TAVR 496 475 467 462 456 451 TAVR 496 494 494 493 492 488
C D
1004 20+ Hazard ratio, 0.38 (95% CI, 0.15—1.00) 1004 20— Hazard ratio, 0.65 (95% CIl, 0.42—1.00)
90 90+
30 15— . 304 15—
704 § 70 Surgery
- 10 s 10 11.0
o‘\o’ 60 = 60+ 6. e I A
L 50 5 £ 50 5 — . TAVR
__\é >4 Surgery 31 = e
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0 3 6 9 12 = 0 3 6 9 12
20 = 20
10 10 -
0 ; T - - - - : - - - 0 — . - . . - T - T - : ,
(0] 3 6 9 12 0] 3 6 9 12
Months since Procedure Months since Procedure
No. at Risk No. at Risk
Surgery 454 435 427 423 421 417 Surgery 454 416 399 389 385 2
TAVR 496 491 489 487 TAVR 496 477 465 459 + 3
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FUNCTIONAL STATUS & QUALITY OF LIFE AT
30DAYS & 1 YEAR

W TAVR Surgery
6-Minute Walk-Test KCCQ Overall
NYHA Class II, Ill, or IV Distance Summary Score

Mean Relative Change
from Baseline (%)
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30 Days 1 Year 30 Days 1 Year 30 Days 1 Year
No. of Observations: 493 433 480 407 478 405 454 369 490 429 479 400
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Thank You
for your attention
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