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History of coronary angioplasty: first steps
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The first angioplasty case

Universitatsspital Zurich, Switzerland | September 16, 1977
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Pioneering of coronary stenting

Systematic stent implantation improved angiographic and clinical outcomes

Follow-up
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@ESC

European Society

History of dual antiplatelet therapy (DAPT) in patients
with coronary artery disease
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Summary #1 | Introduction of stents and effective antiplatelet treatment
were critical to ensure stable and reproducible results




Drug-eluting stents: breakthrough technology
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Biodegradable polymer vs durable polymer DES

“When choosing a stent from those widely-used and approved for clinical use in 2021
type of polymer coating is unlikely to represent the decisive factor in its own right”
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Stenting for left main stem disease

PCI vs CABG randomized trials with long-term follow-up
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Fixed effect model
Random effects model

Composite of death, myocardial infarction or stroke

Q=5.221, 1"=42.5%, 1=0.021, p=0.156

Giacoppo et al. | JAMA Cardiology 2017
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Diabetes Mellitus and Percutaneous Coronary

i__=s _ ___ __ __&a® _ __

The burden of DM continues to increase and DES performance still suboptimal

The growing problem of diabetes DES performance in DM pts is still unsatisfactory

SPIRIT/ COMPARE pooled patient level analysis
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Summary #2 | High-efficacy DES have facilitated expansion of PCl to more
complex disease patterns...
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Summary #3 | ...patients with diabetes continue to have unmet need and
dedicated stents may have a role in the future
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Bioresorbable scaffold (I-T) at 10-year FU
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Bioresorbable scaffolds: work in progress e
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Acute MI as BRS Niche? | ISAR-ABSORB MiI: 1° Endpoint
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Summary #4 | The concept of bioresorbable scaffold therapy remains
valid and further iteration and clinical testing is warranted
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Drug-Coated Balloon Angioplasty

Meticulous attention to angioplasty technique is critical
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Byrne R.A. | Lancet 2017
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After DCB angioplasty accept a result that is not “stent-like” N \ i \ \



Optical coherence tomography (OCT) imaging (6-8 month FU)

Byrne, Joner et al. | Interventional Cardiology — A Companion to Braunwald's Heart Disease



Dissections After Balloon Angioplasty

Drug-Coated Balloon Angioplasty for De Novo Stenosis

(A) Intimal tear (B) Major medial dissection

Byrne, Joner | JACC Interv 2016; Cortese et al. | JACC Interv 2016

Fate of Dissections After DCB

Angioplasty
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BASKET-SMALL 2: MACE (12 Months)

HR 0.97, 95% CI 0.58 to 1.64; p=0.9180
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Summary #5 | Drug-coated balloon therapy shows
promise in de novo disease but further testing is required




PCR Super high pressure balloon angioplasty

OPN Balloon permits lesion dilation up to 55 bar

Piatinum marker Balloon length measured Platinum marker

between radiopaque markers

| ............................................................... ' 2_4F|’ distal shaﬂ 1.9Fr proximal Shaﬂ
_ | | SIS MEDICAL DISTRIBUTION AG
. Inflation Devices
ENTRY profile 0.016" Twin layered balloon construction = RBP 35atm
l OPN requires
BALLOON DIAMETERS BALLOON LENGTHS high pressure

1.5, 2.0, 2.5, 3.0, 3.5, 4.0 & 4.5mm 10,15 & 20mm inflation device

For standard and high pressure
PTCA up to 40 atm up to 55 atm
d / ©> Units per Pack 1 1
\ i Technical Specifications
\ P “ |
Volume [mi, ccj | 25 14
Manometer Resolution fatm] 2 (up to 20 atm), 1
_ . 5 (up to 40 atm)
a) Twin layer balloon construction
b) Two platinium markers for all sizes Matenais Housing, plunger: Polycarbonate
¢) Patchwork coating of batioon and fully coated catheter shaft in order “ | Other parts: plastics (giass fibre reinforced) and metal
to facilitate lesion crossing and catheter maneuverability
d) Lesion entry profile 0.016" sisVMEDICAL

Byrne, R.A. | euroPCR 2019 e www.sis-medical.com



PCR Lesion preparation: scoring balloon catheters

Balloon length: 13mm

e— <
f—; \120°
P — Scoring element

Radiopaque markers

/

~0.005” rectangular
scoring elements

3 nitinol spiral “scoring”
wires

3 triangle- shaped non-
slip scoring elements

0.011” nitinol integral
wire

Crossing profile 0.030“
Guide wire exit port
11mm from distal tip

Rolled up balloon folding

Nitinol enhanced active
deflation

Resistant nylon material

Byrne, R.A. | euroPCR 2019



Intravascular lithotripsy for calcified in-stent restenosis

Ali et al. | European Heart Journal 2020 8\% RCSI III Mater
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Summary #6 | Improved tools for lesion preparation facilitate safer and
more effective treatment of complex disease patterns !
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Results of EAPCI/CVIT Survey on Intravascular Imaging

Current use of intracoronary imaging in interventional
practice — Results of a European Association of Percutaneous
Cardiovascular Interventions (EAPCI) and Japanese

Sample cohort:

1,105 respondents

Association of Cardiovascular Interventions and Therapeutics B Asia
L . .. Il Europe
(CVIT) Clinical Practice Survey (92% practising B North America
South America
K K MD; Masato Nak: MD Riber!, MD, PhD I 1 I o hustralia
onstantinos C. Koskinas'*, - Masato NakamuraZ, ; Lorenz Riber?, . PhD; :
Roisin Colleran’, MD; Kazushige Kadota®, MD; Davide Capodanno®, MD, PhD; I n te rV e n t I O n I S t S) W Airica

William Wijns®, MD, PhD; Takashi Akasaka’, MD; Marco Valgimigh!, MD, PhD;
A ‘ Giulio Guagliumi®, MD; Stephan Windecker', MD; Robert A. Byme**, MD, PhD Clinical indications for IVUS/OCT

100

4.0%

16% 18%
B Stratified by region :

>

All respondents
I No

I Yes, in highly selected patients 51.3%
T B Yes, in <5% of patients
I Yes, in 5-15% of patients
B Yes, in >15% of patients

Optimize the procedural result of stenting in selected cases

=)

Guide procedural strategy planning in selected cases

Guide left main interventions

5
1

Identify mechanisms of stent thrombosis / in-stent restenosis

Facilitate diagnosis in selected cases {complex / ambiguous
anatomy on angiography)

Assessment of intermediate left main lesions

Proportion of respondents (%)
-

Guide intervention in bifurcation lesions

Proportion of responderts (%)

Guide intervention in CTO

Guide implantation of bioresorbable scaffolds

Assessment of intermediate non-left main lesions

Koskinas et al. | Eurolntervention 2018 and Circ Journal 2018



PCI Optimization — actionable OCT findings

ILUMIEN | Study

« Clinically satisfactory
stenting using

angiographic guidance

« Additional stent
optimization based on
OCT In 25% of patients

Wijns et al. | ILUMIEN | | Eur Heart J 2015
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Raber et al. | EAPCI consensus paper on intravascular imaging | submitted



ILUMIEN IV | OCT Stent Sizing Algorithm

Pre-PCIl OCT!

¥

Measure the EEL at both proximal and distal reference segments, if possible.:

¥

Can the EEL be identified at the distal reference

segment to allow vessel diameter measurement?3
Yes / \, No _/’aﬂ x\x\}

Stent diameter decided Stent diameter decided A M

by OCT measurement by OCT measurement O

of mean EEL to EEL of mean lumen
diameter rounded down diameter rounded up to o
to nearest stent size* nearest stent size* Y,

Lumen
Stent length determined by OCT
automation adjusted for Xience DES®
¥ 28.0 mm
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Summary #7 | Detailed automated algorithms to guide stent
implantation may further improve outcomes with PCI
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Case history (1)

72-year old male with stable angina (CCS Ii-11l) & hs Troponin <14 pg/ml

New onset, typical angina pectoris since 07/20

Coronary angiography > severe calcific 3-VD with
LMS# and preserved LV function

ISCHEMIA Trial data suggest risks/benefits of revascularization o i ot
and modality of choice should be assessed offline incl. MDT R LG

Network




Primary Outcome: CV Death, MI, hospitalization for UA,
HF or resuscitated cardiac arrest

30%
Restricted mean event-free time difference: 9.5 days (-17.8 to 36.9) for INV vs. CON
< 25%
7:,7 Adjusted HR (95% CI) = 0.93 (0.80, 1.08) Median 3.2-year follow-up
c  20% ) —
% P-value = 0.34 coN
(&
INV

i 15% 6 months:
2 A =1.9% (0.8%, 3.0%) 352
A 0 VS.
= H0% 1 1 318
- events
O

4 years:

5%
A= -2.2% (-4.4%, 0.0%)

0%
0 1 2 3 4 5

Follow-up (years)

Maron DJ et al. N Engl J Med. 2020;382:1395-1407




Myocardial Infarction

Procedural Ml Non-procedural Ml
Types 4a or 5 Ml Types 1, 2, 4b, or 4c Ml

30-
30
Adjusted Hazard Ratio = 2.98 (1.87, 4.74) _ AdJUStGd Hazard Ratio = 0.67 (0.53, 0.83)
- Be i —
2 P-value = <0.01 = P-value = <0.01
@ v}
g 20 g 20
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¥} c
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g 10 g
g 5 INV
o i ‘-_——"—’_’-'_
INV
0 L con .
0 1 2 3 4 5 0 1 2 3 a 5
Follow Up Time (Years) Follow Up Time (Years)
Subjects at Risk Subjects at Risk
CON 2591 2529 2035 1419 828 342 CON 2591 2464 1951 1340 762 303
INV 2588 2439 2000 1380 794 304 INV 2588 2438 1987 1355 768 291

ISCHEMIA

Maron DJ et al. N Engl J Med. 2020;382:1395-1407




QOL Primary Outcome: Benefit of Invasive Rx on
SAQ Summary Score

Typical Patient in ISCHEMIA

Month 3 Month 12 Month 36

1.00— Posterior Mean= | Posterior Mean = | Posterior Mean = |
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> : : :
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o) : i : I
o ) ; I
0.25- ) ; :

0.00— : J \ : J k : } k

| I ] I | I ] | I
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Treatment Effect on Score

*95% Highest Posterior Density Interval

ISCHEMIA
Spertus JA et al. N Engl J Med. 2020;382:1408-1419




Shared Decision Making (ll)

OMT only OMT + Revascularization
- TN ; B3 R 2

Following discussion at MDT and shared decision making
appraoch a consensus was reached for OMT + PCI EVRI  Reel
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ISCHEMIA Trial: It Will Change My Practice

* The primary findings of ISCHEMIA provide a rationale for shared decision
making between patient and physician with respect to initial
management strategy based on:

* Symptom burden and quality of life

e Reduction in spontaneous myocardial infarction

* Life expectancy of patient (in view of time dependency of risks)
* Absence of signal of mortality difference between groups

* Ischaemia burden in isolation does not provided a good basis for
decisions regarding revascularization

. (:‘\J% g ." Mater
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Summary #8 | Shared decision making for PCl should be on based on
symptom burden, quality of life & risk of Ml :
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PCI: Contemporary Optimal Indication, Technology, & Outlook | Summary

* The introduction of stents and effective antiplatelet treatment were critical
to ensure stable and reproducible results after PCI

* High-efficacy DES and better techniques for lesion preparation facilitated
expansion of PCl to more complex disease patterns though areas of unmet
clinical need persist e.g. in patient with diabetes mellitus

* The concept of bioresorbable scaffold therapy remains valid and further
iteration and clinical testing is warranted

* Drug-coated balloon therapy shows promise in de novo disease but further
clinical investiagtion is required

* Automated intravascular imaging and/or pressure wire algorithms to guide
stent implantation may further improve outcomes with PCI

e Shared decision making for PCl should be on based on symptom burden,
qguality of life and future risk of spontaneous Ml

g\"‘ ﬁ Mater
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Update on LIMUS DCB Development

Magic Touch folded SCB SELUTION SLR SCB receives CE mark

_ f*h ’rfm\lH

o%on r:ﬂc—-mm;mim wckabie pobyraer

Re- Foldlng . Eu'q! 8 proen wse o OANYER O

* OMarga \krml

Biolimus-A9-coated balloon enters clinical testing

BA9™ drug 10 times more lipophilic than Sirolimus
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A Brief 40-Year History of PCI

Sones inadvertently does the first Griintzig does the first Campeau describes First successful trial with drug-coated
selective coronary cineangiography successful non-operative contemporary radial artery balloon angioplasty reported by
at The Cleveland Clinic in Ohio coronary angioplasty in man coronary angiography Scheller and colleagues
Cournand and Richards describe Dotter and Judkins report a Palmaz and Schatz describe First successful randomised 40years of percutaneous
right heart catheterisation with percutaneous technique for the first balloon-expandable trialwith drug-eluting coronary intervention
haemodynamic assessment dilating peripheral arteries coronary stent stents reported by Morice
using rigid catheters and colleagues
| 1929 1941 1956 1958 1964 1967 1977 1982 1986 1989
Forssmann does the Judkins and Amplatz describe the Puel and Sigwart implant First report of a randomised trial
first human cardiac use of preformed catheters for the first stent in human comparing drug-eluting stents
catheterisation on selective intubation of the coronary coronary arteries with bioresorbable scaffolds
himself arteries
Richards, Forssmann, and Cournand share the Simpson introduces over-the-wire Dual antiplatelet therapy proven
Nobel Prize in Physiology or Medicine for technology, which allows superior to oral anticoagulation
discoveries concerning heart catheterisation independent manipulation of the as the antithrombotic therapy
and pathologicl changes in the circulatory system guide wire and balloon catheter of choice after stenting

Figure 1: Timeline of diagnostic cardlac catheterisation, coronary balloon angloplasty, stent, and scaffold implantation as contributors to Improvements in freedom from cardiovascular death
Developments in diagnostic catheterisation are shown in green, coronary angioplasty in red, and catheter therapeutics in blue. References to support milestones are provided in the appendix.

Byrne, Stone, Ormiston, Kastrati | Lancet 2017



Drug-eluting stents: breakthrough technology

Selected devices with CE-mark approval and published large-sclae RCT data

Durable < Polymer-free
Biodegradable ted stent
polymer-coated stent Palymar cue = drug-eluting stent -eluting st
Manufacturer Abbott/Boston  Medtronic Biotronic Terumo Translumina Boston Biosensors B. Braun Biosensors Abbott
Name Xience/Promus  Resolute Orsiro Ultimaster Yukon Synergy BioMatrix Coroflex BioFreedom ABSORB
Choice PC ISAR
Materialanddrug  CoCr/PtCr-EES CoNi-ZES CoCr-SES CoCr-sES 316L-SES PtCr-EES 316L-BES 316L-SES/ 316L-BES PLLA-EES
probucol

Shape

Strut thickness 112 pm

Coating Circumferential Abluminal Circumferential
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Standing on the shoulders of giants...

Forssmann | Feb. 1929 Sones | Oct 30, 1958 Dotter | Jan. 16, 1964

Byrne | 40 Years of Angioplasty: Remembering Patients and Pioneers | Eurolntervention 2017



2. Lesion preparation with cutting/scoring balloons improves efficacy

ISAR-DESIRE
4 Trial

252 patients with DES-restenosis enrolled
between June 2012 and December 2014 in

4 centers in Germany

1

Scoring balloon

plus paclitaxel-

coated balloon
(N=125)

Standard balloon
plus paclitaxel-
coated balloon

(N=127)

Angiographic follow-up at 6-8
months in 80.4% (N=203)*

o tct2o15

ISAR-DESIRE 4: Intracoronary Stenting and Angiographic Results: Optimizing
Treatment of Drug Eluting Stent In-Stent Restenosis 4
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— Scoring-balloon
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40.4% +21.4
35.0% + 16.8
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Baseline PCI with DC 6-month FU after DCB




ILUMIEN IV: OPTIMAL PCI [ srana

DIET I

HR angio:
Troponin+ ACS culprit

2556-3568 pts with high-risk clinical or angiographic Stent length >28 mm

features undergoing PCl at 125 centers in the US, E=)|  2-stent bifurcation
. o Severe calcification
Canada, Western Europe, and Asia-Pacific cTo

Diffuse/MF ISR

Randomize 1:1

A *ESRD not excluded

OCT-guided* PCI Angiograph;/—guided PCI
(modified ILUMIEN Il protocol)

Final OCT (blinded in angiography arm)

Follow-up: Minimum 1 year, maximum 2 years
Primary endpoints:

1) Minimal stent area (MSA) by OCT (powered for superiority)
2) Target vessel failure (event-driven, powered for superiority)
Principal Investigators: Ziad Ali and Ulf Landmesser
Study Chair: Gregg W. Stone

@\ Cordiovascular Sponsor: Abbott

' Research Foundation



Systematic review of 158 RCTs

@ESC

European Society

of Cardiology
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