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What is the ideal coronary stent?

Stent charactenistics

T
Decreased /7

Side-branch access ﬂ—f Cell size / wall coverage \\—‘ Plaque prolapse

Inflammation ' . Radial strength
R —
Elcir diat hans Metal type & Strut thickness ' Radiopacity

Flexibility 0—“ Connector number / orientation Longitudinal strength
Deliverability \
~ 7
S, -

S\ Increased

Watson T et al. Open Heart. 2017 Oct 30;4(2):e000680.



What on the inventary shelf?

First generation Nonbiodegradable (ie, durable) polymer-based Cypher, Taxus
thick strut Sirolimus- or paclitaxel-eluting
stents

Second generation Nonbiodegradable (ie, durable) polymer-based Xience, Promus Element, Endeavor,
thin strut “Limus”-eluting stent (eliminated Resolute
paclitaxel)

/" Third generation Biodegradable polymer-based thick or thin Biomatrix, Nobori, Ultimaster, \

strut “Limus”-eluting stent Orsiro, MiStent, Synergy, Combo

Third generation "B" Polymer-free strut “Limus”-eluting stents Biofreedom, Cr8, Janus

Fourth generation Bioresorbable, thick/thin strut Absorb BVS, Magmaris, DeSolve
“Limus”-eluting vascular scaffolds (PLLA or

\_ magnesium) )

Waksman R. Cleve Clin J Med. 2017 Dec;84(12 Suppl 4):e20-e24.



STEMI
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2017 ESC Guidelines for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation

Procedural aspects of
the primary PCI
strategy

Recommendations Class® Level®

IRA strategy

Primary PCI of the IRA is indicated.'*"1¢13%.140

New coronary angiography with PCl if indicated is
recommended in patients with symptoms or signs
of recurrent or remaining ischaemia after primary
PCI.

IRA technique

Stenting is recommended (over balloon angio-

plasty) for primary PCI.'#14

Stenting with new-generation DES is recom-

mended over BMS for primary PC.'#¢-121178.179

Radial access is recommended over femoral

access if performed by an experienced radial

0per.ator.143-145.180

Routine use of thrombus aspiration is not

157,159
recommended.

Routine use of deferred stenting is not

recommended.’>*1>°

Ibanez B et al. 2017 ESC Guidelines on STEMI. Eur Heart J. 2018 Jan 7;39(2):119-177.



%R (Swedish Coronary Angiography
and Angioplasty Registry)

From January 2007 to January 2013, 34147 patients . L. .
with STEMI were treated by PCl with n-DES (n=4g11),  Landmark Analysis of Definite Stent Thrombosis

0-DES (n=4271), or BMS (n=25065).

2.0
- BMS

0-DES
n-DES

Cox regression landmark analysis showed

 Significantly lower risk of early/late ST
in n-DES (HR: 0.65; 95% Cl: 0.43 to
0.99; p=0.04) and o-DES (HR: 0.60;
95% Cl: 0.41 to 0.89; p=0.01)
compared with BMS

e Similar risk of very late ST between n-
DES and BMS (HR: 1.52; 95% CI: 0.78 to
2.98; p=0.21)

* Higher risk of very late ST with o-DES
compared with BMS (HR: 2.88; 95% ClI:
1.70 to 4.89; p < 0.01).

* No significant difference between n- ,
DES and o-DES groups in the risk of : | : 1

1.5

1.0 H

0.5

Cumulative Stent Thrombosis Rate (%)

early/late and very late ST 0 1 2 3
Time Post-PCI (Years)

Sarno G et al. )] Am Coll Cardiol. 2014 Jul 8;64(1):16-24.



mR (Swedish Coronary Angiography
and Angioplasty Registry)

From January 2007 to January 2013, 34147 patients . .
with STEMI were treated by PCl with n-DES (n=4811), Cumulative Rates of All-Cause Mortality Up to 3 Years

0-DES (n=4271), or BMS (n=25065).

- BMS
0-DES
'\3 n-DES
The risk of death was &
significantly lower in the n- 5
DES (adjusted HR: 0.55; 95% )
m
Cl: 0.48 to 0.62) and o-DES £
(adjusted HR: 0.58; 95% ClI: ?2,
0.52 to 0.65) groups 5
compared with the BMS g
group. =
0.0 -

No significant differences were 0 1 2 3
observed between the n-DES Time Post-PCl (Years)
and O—DES groups (adjusted N patients atrisk | O months 30 days 1year 2 years 3 years
HR: 1.05; 95% CI: 0.89 to 1.24). BMS 25065 23893 (4.8%) | 22757 (8.0%) | 20322 (11.0%) | 16954 (12.8%)

o-DES 42N 4148 (3.8%) 3912 (5.0%) 2228 (8.0%) 1754 (10.3%)

n-DES 4811 4657 (3.7%) 4520 (5.0%) 2793 (8.0%) 1266 (10.6%)

Sarno G et al. )] Am Coll Cardiol. 2014 Jul 8;64(1):16-24.




a-analysis: BMS vs DES in STEMI

Twenty-two trials including 12,453 randomized patients were analyzed.

A

Cardiac death or myocardial infarction per 100 patient-years

C

Definite stent thrombosis per 100 patient-years

Stent 1/Stent 2 HR (95% CI) Stent 1/Stent 2 HR (95% Cl)
'
PES vs BMS ey 0.98 (0.7¢-1.20) PES vs BMS G 1.25 (0 8C-1.99)
SES vs BMS e 078(061-105)  sESveBMS booe 0.02 (052-1.56)
PC-ZES vs BMS f—e—| 0.93 (0.59-1.45) PC-ZES vs BMS !  — - 0.88 (0 23-1 84)
|&>Cr-szs_ vs BMS | — 0.70 (0.50-0.86) | CoCr-EES vs BMS } - ii 0.38(D.17-0.20)
SES vs PES }—o—-{ 0.80 (0.60-1.08) SES vs PES e 0.73(037-1.37)
PC-ZES vs PES s 0.95 (0.60-1.50) PC-ZES vs PES . — 0.55 (0.18-1.45)
CoCr-EES vs PES —— 0.72 (0.51-1.00) | CoC-EES vs PES . |E 0.31(0.13-0.76)
PC-ZES vs SES p—t—ri 1.19(0.71-1.99) PC.ZES ve SES [ . i 0.73 (0.24-218)
CoCr-EES vs SES —ei 0.90(0.60-131) CoCr-EES vs SES F - — 0.43 (0.16-1.17)
CoCr-EES vs PC-ZES e 0.75(046-125)  ocrEES vs PC-ZES b - ! 0.55 (0.18-2.16)
L i J L ; J
0.1 1 10 0.1 1 10
Favors stent 1 Favors stent 2 Favors stent 1 Favors stent 2
B Myocardial infarction per 100 patient-years D Target vessel revascularization per 100 patient-years
Stent 1/Stent 2 HR (5% CI) Stent 1/ Stent 2 HR (95% CI)
'
PES vs BMS —— 1.03 (0 78-1 40) PES vs BMS " 0.85 (0.48-0.81)
SES vs BMS —— 0.91 (0.65-1.23) SES vs BMS —e—i| ' 0.47 (0 35-0 60)
PC-ZES vs BS ] 0.88 (0.36-1.24) oES S l—.—;-{ 0.67 (0.40-1.16)
CoCr-EES vs BMS e 0,86 (0.44-1.05) | CoCr-EES vs BMS [ 0.43 (0.26-0 62)
SESvs PES l—o-*—l 0.87 (0.60-1,26) SES vs PES by 0.74 (0.54-1.01)
PC-ZES vs PES v 0.67 (035-1 18) PC-ZES vs PES —t—— 1.05 (0. 61-1.86)
CoCr-EES vs PES F—— 0,84 (0.41-1.01) CoCr-EES ve PES l—o—i 0.57 (0.44-1.02)
PC-ZES vs SES i 0.75 (0.40-1.41) PC-ZES vs SES | 1.43 (0.78-2.57)
CoCr-EES vs SES —— 072(047-128)  6o0-EES vs SES boooer 0.91 (2.58-1.39)
CoCr-EES vs PC-ZES A 0.99 (0 48-1.26) CoCr-EES vs PC-ZES iy 0.54 (0.23-1.18)
L ] J :
L A J
0.1 1 10 0.1 1 10
Favors stent 1 Favors stent 2 Favors stent Favors stent 2

Palmerini T et al. J Am Coll Cardiol. 2013 Aug 6;62(6):496-504.



Biodegradable polymer biolimus-eluting stent

vs. durable polymer SES in AMI patients
From LEADERS study

A MACE (STEMI patients) C [~Cardiac death (STEMI patients) |
The LEADERS trialisa  z. | .25, ..
multicentre all-comer £ £
study, where patients j '
(n=1707) were ' E
randomised to BES o v T T z :
containing s ars ! o ) ‘ Vo * s
biodegradable pes s
polymer (BioMatrix
Flex) or SES (Cypher) B MACE (NSTEMI patients) D Cardiac death (NSTEMI patients)
containing durable _» SES —BES 5 % S
polymer. Out of 1707 300 I g2 o
patients enrolled in : £
this trial, 573 patients ~ £° $
had PCI for AMI S 5
(BES=280, SES=293) Months Moaths
ges nEs

Zhang YJ et al. Heart. 2015 Feb;101(4):271-8.



iodegradable polymer DES vs

durable polymer SES

Pooled individual patient data from 3 large-scale multicentre RCT (ISAR-TEST 3, ISARTEST 4, LEADERS) comparing
biodegradable polymer DES with durable polymer SES during follow-up through 4 years.

Target lesion revascularization

204

HR 0.82 (95% Cl 0.68, 0.98)
P=0.029

-h
L8]
1

Durable polymer

Biodegradable polymer

Cumulative incidence (%)
o =
A 1

T T I L) ]

0 1 2 3 4
Years after randomization

Patients at risk

Durable polymer 1704 1486 1397 1268 1046
Biodegradable c
polymer 2358 2078 1963 1744 1155

Stefanini GG et al. Eur Heart J. 2012 May;33(10):1214-22.

Cumulative incidence (%)

Definite stent thrombosis

5
HR 0.22 (95% C1 0.08, 0.61)
44 P=0.004
34
HR 0.80
(95% C1 0.47, 1.38)
2 p=0.43
Durable polymer
1 R
04 Biodegradable polymer
y |  § T T T B Al
0 2 3 4

Years after randomization




Diabetes

various DES vs BMS in patients

with diabetes mellitus

Mixed treatment comparison meta-analysis rom 42 trials with 22,844 patient years of follow-up

Target lesion revascularisation

Bare metal stent (reference) compared with:

Sirolimus
Paclitaxel
Everolimus
Zotarolimus

Sirolimus (reference) compared with:

Paclitaxel
Everolimus
Zotarolimus

Paclitaxel (reference) compared with:

Everolimus
Zotarolimus
Everolimus (reference):

Zotarolimus

Bangalore S et al. BMJ. 2012 Aug 10;345:e5170.

Rate ratio (95% Rate ratio (95%
credibility interval) credibility interval)
—— 0.34 (0.25 t0 0.44)

—— 0.46 (0.34 10 0.63)
— 0.28 (0.15 t0 0.45)
A 0.77 (0.47 to 1.31)

—— 1.36 (1.05t0 1.82)

— - 0.81 (0.46t0 1.27)

i 2.29 (1.44 t0 3.76)

— 0.60 (0.33t0 0.93)

—z 1.68 (1.03 t0 2.79)

— 2.83 (1.4910 6.13)

0.1 1 10
Reference worse Reference better



Btodegradable polymer DES vs
durable polymer SES in diabetes

Pooled individual patient data from 3 large-scale multicentre RCT (ISAR-TEST 3, ISARTEST 4, LEADERS) comparing
biodegradable polymer DES with durable polymer SES during follow-up through 4 years. Of 1094 patients with
diabetes included in the present analysis, 657 received biodegradable polymer DES and 437 durable polymer SES.

Cardiac death, Ml or TLR

50
- Biodegradable polymer DES

40 Durable polymer SES

Cumulative 3q 26.6°
incidence

(%) 20 S 25%
10 (r‘// P=0.67
Years after 0
randomization 0 1 2 3 4
Patients at risk 657 531 485 422 261

Patients at risk 437 348 317 280 209

Fig. 1. Primary end point: cardiac death, myocardial infarction or TLR.

de Waha A et al. Int J Cardiol. 2013 Oct 15;168(6):5162-6.

Stent thrombosis (def/prob)

10
- Biodegradable polymer DES

8 - Durabie polymer SES
Cumulative 6 P=0.44 P=0.02
incidence

(%) 4 3 2.8
2 » p—
2.5% T 0.4%
0 = i
Years after

randomization 0 1 2 3 4
Patients at risk 657 590 557 497 313

Pat

ients at risk 437 386 360 328

Fig. 3. Secondary safety end point: definite or probable stent thrombosis.



t-DAPT Programs in HBR Pts with
Contemporary Polymer-based DES

DAPT Duration

Egg;\;gzhon DAPT Synergy 3 months 2000 Registry

:gﬁg' - Synergy 1 month 1023 Registry
stggssn Synergy (15 rr:g:tt:s(algg)) 28 (Syl:::;; \r/nsiz g:AS)
5:5?3?5'?82 Xience 3 months 2000 Registry
Nl s iice Athonty SS9 (1 vza;nzd?nrg%eﬁpn
mgg:;sg;eAPT Ultimaster 1 month 4300 (1 innzd?nrgiE?PT)
oAt Onyx Resolute imoat 20 (OnyxR\?:dgir:li:zrzgdom)



Left main

* Lower rates of restenosis/stent
thrombosis and improved clinical
outcomes

e Stent expansion characteristics for
appropriate sizing

e Stent architecture to uniformly and
adequately scaffold the lesion without
compromising side branch access

 Sufficient radial force to overcome
lesion resistance and elastic recoil

* Stents with greater proven strength

 Radio-opacity

7F XB 3.5



S stent Expansion Capacity
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Bifurcation

* Lower rates of restenosis/stent
thrombosis and improved clinical
outcomes

e Stent architecture to uniformly and
adequately scaffold the lesion without
compromising side branch access

e Stent expansion characteristics for
appropriate sizing

* Stents with low profile and sufficiently
flexible to facilitate deliverability to
the lesion site without distortion or
displacement

* Radio-opacity



Nordic IV
MACE-Free Survival at 2-Year Follow-Up

MACE: cardiac death, non-procedural myocardial infarction, target lesion revascularization and
definite stent thrombosis

o MAGE Two-year MACE accordng to DES

& 14.00% 13.10%
3 Provisional techni Two-stent techni ) )
o rovisional technique wo-stent technique 0 11.90%
o
- p=0.12 10.00%
- .99
o 12:5% 8.00%
o
S| 6.00%
1—"’_‘-’ o,

g : 8.3% 4.00% First 225 patients Last 225 patients

F;:H——/J 2.00% P=0.57 P=0.09
3 |
o T T T T T T T T 0,

0 100 200 300 400 500 600 700 0.00%

analysis time (days) 1st G-DES 2nd G-DES

Number at risk
Two-stent tech. 228 221 221 214 212 211 209 206 W Provisional M Two-stent
Provisional tech. 218 209 208 196 194 192 189 187

Kumsars | et al. EuroPCR 2015



Cell opening
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Ng J et al. Int J Cardiol. 2016 Oct 15;221:171-9.
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Fig. 3. Cell opening measurements at nominal pressure (NP) deployment and at over
expansion (OE): Cell opening values are the average values across 6 measurements.
Comparable cell opening values between the platforms and designs are observed at
nominal diameter. Overexpansion increased cell opening by more than two folds, which
is likely to affect scaffolding and drug delivery.



Ostial lesions

* Lower rates of restenosis/stent
thrombosis and improved clinical
outcomes

e Sufficient radial force to overcome
lesion resistance and elastic recoil

» Stents with greater proven strength

* Stent expansion characteristics for
appropriate sizing

* Radio-opacity




Ostial: PCI

80yo female with stable angina class Il

Stenting:

Synergy 3.0x32 mm mid RCA & Synergy 3.0x24 mm prox RCA
Postdilatation:

NC Emerge 3.5x20 mm & NC Emerge 4.0x15 mm

Pre-intervention

Post-intervention Post-intervention



Ostial: 2 months follow-up

80yo female with stable angina class Il hospitalized for elective
staged PCI LAD

Post-intervention




Multivessel disease

1 year results of SYXTAX Il study

Primary endpoint: MACCE

The SYNTAX Il study is a multicenter, all-comers,
open-label, single arm study that investigated the

204 % 17.4% i
ERIRCE L e €1 0.95.6.85], p0.006 Taxus impact of.a .contemporary'PCI st.rategy (.SYN ERQY
2l (SYNTAX I) DES) on clinical outcomes in patients with 3VD in
5 e 22 centres from four European countries.
{ - ~ | Synergy
- (SYNTAX 11)
5 -
0 -~
1 ] e GaUben FIULGR S © 1 SRR TR T 1 T
0 30 60 20 120 150 180 210 240 270 300 330 360 N
Exploratory End-Point: MACCE PCl vs. CABG
MACCE=composite of all-cause death, cerebrovascular 1 — swmaxicass
- . - — SYNTAX1| HR 0.91 (95% CI 0.59-1.41), p=0.684
event, any myocardial infarction and any revascularisation P <0.001 for non-inferiority® CABG
' 11.2%

Patants (%
o
|

(Syntax )

Synergy PCI
(Syntax ll)

10.6%

Escaned J. ESC 2017; Escaned J et al. Eur Heart J. 2017 Nov 7;38(42):3124-3134.
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Clmlcalcase CTO “Today”

Antegrade approach 6F— OTW 1.5 x 8 mm e Retrograde approach — 7F, Finecross
Pretreatment — SC 2.5 x20 mm, CB 2.5 x 10 catheter
mm * |VUS,CB—-3.25x20 mm

Absorb—2.5x 18 mm | 2 Absorb 3.5 x 28 mm

NC balloon—=3.0x 12 mm —17 bar e NC3.75x20 mm—17 bar




Clinical case — CTO — final result




Clinical case — CTO — 1 year follow up
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Clinical case — CTO — 1 year follow up
-




Long lesions

Clinical case — Long coronary lesions
With BRS ((TOda 4. Magmaris—3.5mm,55mml

5 NC balloon




Long lesions

Clinical case — Long coronary lesions, final result




inical case — final OCT result (Mmagmaris)
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Doubt is not a pleasant
condition, but certainty is

absurd.

~ Voltaire
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