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TCTAP2015 Management of Left Main Restenosis

The longlasting challenge in PCI : In-Stent-
Restenosis

» BMS: -20-30% (up to 40% in high- risk subsets)
> DES: -pivotal trials: < 6%

» Real world trials: 10-15%

» BVS: (6-10%) ?

Clinical Presentation

+»* DES & BMS:
v up to 60% presenting with ACS
v up to 20% presenting with acute Ml
v' 50% in need for TVR
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In-Stent-Restenosis .Predictors & Mechanisms

Table 3 Predictorsimechanisms of drug-efuting stent restenosis

Patient factors Vessel factors Procedure factors

Female gender Chranic occlusion Smaller poststent MLD

Diabetes mellitus In-stent restenosis Stent under expansian

Chronic renal failure on hemodialysis Rfurcation lesion Over dilation of an undersized stent

Prior M| Lesion location = LAD Stent fracture

Prior PCI Small vessel (diameter < 2,75 mm) Nonuniform stent expansion (.., nonuniform drug depostio
Drug resistance or hypersensitivity Long lesion {length > 20 mm)

Severe calcification or tortuosity
Ostial location
Type Clesion

MI, myocardial infarction; PCI, percutangous coronary intervention

Similar in BMS & DES..

Kim MS. et al, Cardiovasc Ther 2011,29:190-8
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In-Stent-Restenosis : Stent Fracture

e/ncidence: 1% to 8%
eNeed for TLR: 15% to 60%

Dangas GD. et al, JACC 2010;56:1897-907
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Restenosis : Stent under expansion




CARDIOVASCULAR SUMMIT

TCTAP2015 Management of Left Main Restenosis

Technical factors

Gap between two stents Incomplete stent coverage

Stent edge restenosis: local trauma outside the stent.
In-stent restenosis : a localized lesion, associated with a discontinuity in stent coverage

Lemos A. et al. Circulation 2003; 108: 257-60
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STATE-OF-THE-ART PAPER

In-Stent Neoatherosclerosis

A Final Common Pathway of Late Stent Failure

Seung-Tung Park, MD, PuD,* Soo-Jin Kang, MD, PuD,* Renu Virmani, MD,t
Masataka Nakano, MDD Yasunori Ueda, MDA

Secoul, South Korea; Gatthersburg, Maryland; and Osaka, Japan
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Conclusions

Emerging evidence suggests in-stent neoatherosclerosis as
an important substrate for both ISR and LST, especially in
the extended phase. In light of the rapid progression in
DES, early detection of neoatherosclerosis may be beneficial
to improving long-term outcome of patients with DES
implants. Although angioscopy and multimodal images
have consistently supported de novo atherosclerotic changes
of neointima for both BMS and DES, the methodologies
should be more validated to clarify the clinical implications.
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Procedural Factors : Complex approach vs
Simple approach

100% -
75%
50% -
23071 ostial or midshaft
————— bifurcations, 1 stent
Log rank p = 0.0028  |*==tete bifurcations, 2 stents
0% -
] 1 1 1 I
0 5 1 1.5 2
years
At-risk
ostial or midshaft 334 259 194 125 100
bifurcations, 1 stent 456 358 269 180 134
bifurcations, 2 stents 317 227 164 121 102

Palmerini et al Eur Heart J 2009
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Procedural Factors: Complex approach vs

Simple approach
TVR

30 p=0.0003 Complex stenting
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TVR (%)
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)
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Number at risk
Simple stenting

357 301 272 228 163 70
Complex stenting
193 151 132 119 88 40

Chang et al. Heart 2011



CARDIOVASCULAR SUMMIT

TCTAP2015 Management of Left Main Restenosis

Procedural Factors :

From MITO Registry ( Milan and New-TOkyo )
Full cover approach (Ostial LM cover)
FCA strategy: 252 patients vs No FCA strategy: 127patients

a R
" = ¢
B vl eV

Overall MB-ISR 4.8% in FCA vs. 12.6% in no FCA

MB ostial ISR 0.4% in FCA vs. 6.4% in no FCA

Nakamura et al . EuroPCR. 2012
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Left Main ISR Distribution

PRECOMBACT 2
Angiographic Restenosis in the Subgroups Stratified By Stenting Technique

Single-Stent Technique Two-Stent Technique
(N=139 SES, 138 EES) (N=71 SES, 46EES)
® SES ® EES
Left main Left main
(2.9% SES vs. 0.7% EES, p=0.18) (4.2% SES vs. 4.3% EES, p=1.0)

LAD

(7.0% SES vs.
4.3% EES, p=0.55)

D

® ®
% %oy %
o 1@ 1&(
@ (5.0% SES vs.
® 2.2% EES, p=0.34) :

: Left C"Cfmﬂex Left circumflex
(36 % SES vs. 5.1% EES, p=055) (16.9% SES vs. 15.2% EES, p=081)

KIMYHetal ; JACC CardioVac Interv 2012: 708-717
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Ostial LCX compromised ?

\ | FFR=082 |

Angiovs FFR  (FFR <0.75 = ischemia) : to treat or not treat
e FFR reflects both degree of stenosis and myocardial territory

Bon-Kwon Koo, MD
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In-Stent-Restenosis Treatment Options

> POBA

» Cutting Balloon

» Scoring Balloon

> Laser, Rotablation

> DEB

» DES (same vs. different)
> VBT

» CABG



CARDIOVASCULAR SUMMIT

TCTAP2015 Management of Left Main Restenosis

Jowrral ui the Amanon Colloge of Cantology Vol %4, No. 13y, 2000

O 2000 by rhe Arewrean Cotloge of Camdioboagry Foomiberm ISSN TS TS S G0N

Piblibod b Eisder Inc £11:30,10105 Jace 259,00 18
CLINICAL RESEARCH Intorvontional Cardioclogy

Incidence and Management of
Restenosis After Treatment of Unprotected
Left Main Disease With Drug-Eluting Stents

70 Restenotic Cases From a Cohort of 718 Patients:
FATI S (Failure in Tofr Main Stady)

Imad Sheiban, MD* Dario Sillano, MD.* Giuscppe Biondi-Zoccai, MD.* Alaide Chicffo, MD,t

718 patrents undergaing PCI with
DES for ULM disease

eI e et st e, e ey i i, 1
e - angiographec roliow-up

18 patients lost 10 any clinical or "

" anglographec foliow-up '
I 212 patients with clnical follow-up :
but no angiographic follow-up M

¢ PR RS SR Rt e e -

—--—----x

b ———————

451 patients completing clinically driven
(119) of routine (332) angio follow-up

I 381 patients without angiographically :
significant ULM restenosis

e

A 4
70 patiants with anglographic evigence of
significant ULM restenosis

I
Amedtx  59PCI  7CABG

4 patiens treated with 50 patwonts troated 7 patents treated
medical therapy only with repeat PCI with CABG

Sheiban et al , JACC, 2009
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DES In-Stent Restenosis in Left Main (n=70)
FU: 25,6 + 16,3 months

B Med tx (4 pts) 1 PCl (59 pts) B CABG (7 pts)
60 -

50 -

40 -

20 -

3.4

Death Ml TLR MACE
Sheiban et al , JACC, 2009
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DES vs. POBA : RIBS II: 150 patients with BMS-restenosis: SES vs. POBA

Table 3. In-Hospital and One-Year Clinical Events

SES Group BA Group HR
Event (n =76) (n=74) p Value (95% CI)
Hospital events, n (%)
Death 1(1.3) 0(0) 0.49 —
Mpyocardial infarction 0¢0) 00 1 1
Target vessel revascularization 0(0) 0(0) 1 1
Coronary angioplasty 0(0) 00 1 1
Coronary surgery 0(0) 0(0) 1 1
Any major hospital event 1(1.3) 0(0) 0.49 —
Events at 9 months, n (%)
Death 3(3.9 1(14) 0.32 0.34 (0.03-3.27)
Myocardial infarction 2(2.6) 1(1.4) 0.57 0.51 (0.05-5.61)
Target vessel revascularization 3(3.9) 10 (13.5) 0.03 3.56 (0.98-12.9)
Coronary angioplasty 2(2.6) 7(9.5) 0.08 3.65 (0.76-17.5)
Coronary surgery 1(1.3) 3(4.1) 0.54 2.06 (0.19-22.7)
Any major event at 9 months 4(5.3) 11(14.9) 0.05 2.93 (0.93-9.20)
Events at 1 year, n (%)
Death 3(3.9 3(4.1) 0.98 1.02 (0.21-5.05)
Myocardial infarction 2(26) 2(2.7) 0.99 1.01 (0.14-7.17)
Coronary angioplasty 7(9.2) 18 (24.3) 0.01 2.83(1.18-6.76)
Cotonary surgery 1(L3) 4(54) 0.16 4.12 (0.46-36.9)
Any major event at 1 year 9(11.8) 23(3L.1 0.004 2.90 (1.34-6.28)

Patients with more than one event sre counted only once for the composite clinical end points, although each event is listed
scparately in the corresponding category. p values from Cox analysis.
CI = confidence intervaly; HR = hazard ratio; — = undefined; other abbreviations as in Table 1.

Alfonso F. et al, JACC 2006;56:2152-60
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ISAR-DESIRE: 450 patients with SES-restenosis: SES vs. PES

50
30 - =0.69 30 1 p=0.52 =
40
19 o 20.6 =
20 - = 20 - o RO.TY
0 | | 166 4 £
‘ E 20 = P =
10 10 - 3 /‘J’f
i0 P
B
0 . ' 0 ' 0- —“I | I -
Angiographic Restenosis Clinical Restenosis 0 2 4 6 8 10 12
Months after randomization
[ SES O PES
Angiographic Restenosis at 6 to 8 months Composite MACE : Death / Ml / TLR

and Clinical Restenosi t 1 year

Mehilli J. et al, JACC 2010;55: 2710-6
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DEB vs. POBA PEPCAD-DES :110 patients with DES-restenosis: Paclitaxel-eluting balloon vs

POBA (SES & PES)

Clinical Outcome at 6 Months Drug-Coated Uncoated
Bailoon Balloon
(n =72) (n = 38) p Value
Target lesion revascularization 11 (15.3%) 14 (36.8%) 0.005
Myocardial infarction 0 (0.0%) 1 (2.6%) 0.35
Cardiac death 1({1.4%) 4 (10.5%) 0.048
MACE 12 (16.7%) 19 (50.0%) <0.001
Stent thrombosis
Definite 0 0
Passible 1 (1.4%) 4 (10.5%) 0.048

Angiographic Outcome at 6 Months according to type of restenotic stent

Drug-Coated Balloon  Uncoated Balloon p Value
Non-PES 56 31
Late lumen loss, mm 0.41 = 0.65 0.90 = 0.65 0.004
PES 16 7
Late lumen loss, mm 0.46 + 0.50 1.58 + 1.03 0.021

Rittger H. et al, JACC 2012;
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Target lesion revascularization

Dpca Comentional Treatment Oriels Ratio Odds Ratio
SudjorSubgrowp  Ewerts Tolal  Evenls Totol Weiht MHFoed 95501 ML Fxed, 9551
Habara etal 1 5 10 2§ 180% 006{001,054) t——
PAGCOCATHISRIANDN I M 0 §33% 010000303 — DEB vs POBA
PEPCADIISR {4 E6 10 65 177% 035{011,1.20 —_—
eSS ek R malReney  SF Navarese et al. Clin Res Cardiol 2013
Total {95% (1) atl 162 100.0%  0.20(0.11,0.36) .
Total evenis 13 54
Heterogenelly Ch= 396, of= 3P = 0.27) F= 4% !

001 01 1 10 1M

Favours DCB Favours Conventicnal

Tastfor overall efect 2= 435 (P < 0.00001)

DEB Control Risk Ratio
Total TLR Total TLR RR  95%CI
PEPCAD-2ISR 2009 86 4 65 1 . 039 (013, 119) DEB vs DES
Hebara et al 2011 25 1 2 0 0.10 (001, 072
PACCOCATH ISR andll 2012 54 3 54 s B 0.12 (004, 037)
PEPCADDES 7012 7o owm % uw B 041 2 08 Indermuehle et al. Heart2013
ISAR-DESIRE 32012 137 a0 265 73 - 0.79 [055; 1.15]
Randomeffects model 354 447 0 0.34 [0.16; 0.73]
Heteroganeily. I-squared=73 9%, lau-squared=0.4895, p=0.0041
R

02051 2 S

Favors DEB Favors Conrol



_ap‘n~‘.—‘~ T
‘_L ( [» \!Hv

T CT AP 2 015 Management of Left Main Restenosis

DES restenosis: ISAR DESIRE 3

PEB PES Balloon pvalues
angioplasty

PEBvs PEBvs PES vs

PES balloon balloon

angioplasty angioplasty

Death 3 (2-2%) 6 (4-6%) 7 (5-3%) 0-27 017 0-80
Myocardial infarction 3 (2-1%) 3(2-4%) 2 (1.5%) 0-92 070 0-63
Qwave myocardial infarction 1 (0-7%) 1(0-8%) 0 0-95 0-34 032
Target lesion thrombaosis 1(0-7%) 1(08%) O 0-97 0-33 031

Target lesion revascularisation 30 (22-1%) 17 (13-5%) 56(43.5%) 009  <0-0001 <0-0001
Targetvessel revascularisation 33 (24-2%) 21(16-6%) 58(451%) 0-18 0-0001 <0-0001
Death or myocardial infarction 6 (4-4%) 9 (6-9%) G (6-8%) 0-35 036 0-97

Death, myocardial infarction, or 32 (23-5%) 25(19-3%) 61(46-2%) 050 <0-0001 <0-0001
target lesion revascularisation

Dataare n (%). Percentages are Kaplan-Meier estimates. PEB-paclitaxel-eluting balloon. PES-paclitaxel-eluting stent.

Table 4: Clinical results at 1year by treatment group

RCT

402 patients

137 (34%) were assigned to PEB
131 (33%) to PES

134 (33%) to balloon angioplasty
Byrne AB et al. Lancet 2013

Target Lesion Revascularization

Binary Restenosis

PEB versus BA
PES versus BA
P <0.001
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Comparison Among Drug-eluting Balloon, Drug-eluting Stent, and Plain
Balloon Angioplasty for Treatment of In-Stent Restenosis: A Network
Meta-analysis of 11 Randomized Controlled Trials

Total Pts =2059, Treatment: POBA =557; DES = 808; DEB= 694

Proportion of .
Co-morbidities Pre-MLD (mm) Pre-DS (%) Lesion Length (mm) Post-MLD {mm) Post-DS (%)
Trial (Year)
HTN DM Dyslipid Group1 Group2 Group1 Group2 Group1 Group2 Groupl Group2 Group1l Group2
ISAR-DESIRE DES POBA DES POBA DES POBA DES POBA DES  POBA
(2005) e e el B 095 624 618 1195 123 2.54 207 9.35 199
RIBS-I X X DES POBA DES POBA DES POBA DES POBA DES  POBA
(2008) e e Bl I 070 720 74.0 16.9 157 2.69 229 8.0 40
PEPCAD-II i . DEB DES DEB DES DEB DES DEB DES DEB DES
(2009) 648 81.7% 298% 748% 4, 077 739 728 157 154 230 2.56 195 1.2
Habara et al. DEB POBA DEB POBA DEB POBA DEB POBA DEE  POBA
(2011) el e el B 092 641 68.4 127 132 199 200 25.7 310
ISAR-DESIRE 3 670 736% 415% 779y DEB DES POBA DEB DES POBA DEB DES POBA DEB DES POBA DEB DES POBA
(2012) 9 : : 097 093 088 644 667 677 NR NR NR 229 253 210 185 128 233
PEPCAD-DES , . DEB POBA DEB POBA DEB POBA DEB POBA DEB  POBA
(2012) e e sl I e 062 72.1 74.0 1.2 122 215 214 126 137
P R &l o 150 2650% 7505 DEB POBA  DEB  POBA  DEB  POBA DEB  POBA  DEB  POBA
2012) ys 9 8l : : 0.70 063 NR NR 18.6 183 234 243 NR NR
CRISTAL . . DES POBA DES POBA DES POBA DES POBA DES  POBA
(2012) EE B e I 118 588 537 146 134 2.51 212 9.5 18
Habara et al. . . DEB POBA DEB POBA DEB POBA DEB POBA DEB  POBA
(2013) 69.0 846% 447% B27%  (gg 084 656 66.1 128 137 197 1.90 219 231
PEPCAD China ISR . ) DEB DES DEB DES DEB DES DEB DES DEB DES
(2014) e L e e e 086 683 68.4 125 13.1 239 2.56 105 7.1
RIBS V ' . DEB DES DEB DES DEB DES DEB DES DEB DES
(2014) 655 720% 259% 693% 4o 0.93 61.0 65.0 137 138 2.16 2.38 19.0 1.0

JM Lee, TCT 2014
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Target Lesions Revascularization

Comparison Odds Ratio (95% Crl)

DEB vs POBA 0.22 (0.10, 0.42)
DES vs POBA 0.24 (0.11, 0.47)

DEB vs DES 0.92 (0.43, 1.90)
POBA vs DES 4.10 (2.10, 9.00)

DES vs DEB : 1.10 (0.53, 2.30)
POBA vs DEB 4.50 (2.40, 9.81)

| | |
0.05 20

Favours First Treatment Favours Second Treatment

JM Lee, TCT 2014
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MACE

Comparison Odds Ratio (95% Crl)

DEB vs POBA 0.24 (0.12, 0.39)
DES vs POBA 0.28 (0.14, 0.53)

DEB vs DES 0.84 (0.45, 1.50)

POBA vs DES 3.60 (1.90, 7.30)

DES vs DEB i 1.20 (0.67, 2.20)
POBA vs DEB 4.20 (2.50, 8.10)

|
0.05

Favours First Treatment Favours Second Treatment

JM Lee, TCT 2014



CARDIOVASCULAR SUMMIT

TCTAP2015

Management of Left Main Restenosis

In- BVS Restenosis

Early (before 6 months), late (6-12 months) and very late
(after 12 months) angiographic scaffold restenosis in the
ABSORB Cohort B trial

Shaopel Nakatand®, MD; Yochinobu Omma'*, MDD, Yeid Iskobachs', MD, Phi; Takaski Muryeaten', MD, PhD;
Javaid Ighal', MRCP, PhD; Yao-hm Zhamz', MD, PhD; Robart-fan vam Geuns’, MD, PhD;
Joka A Ormisyon’, MBCRB, PuD; Pamick W. Sarmuys’, MD, PhD; on bekalf of the ABSORB Cobert B

investigators

I Thorascomss, Fravme Moatool Cones Ruoadon. The Nothwrioont, 7 Auctiond Clty Hospaax!, Asctliral New Zessiond

(UEST EDIMOR: Rafel Beyar, MD, DSc, MPH, Disecror; Mubuew Hlealth Cane Campus, Wit s Divasion D PRy
sl Sard Crotled Chae Iperdrend of Madoe and Biceediood Ergineertng, Techsson Dol

Abstract

Aims: e keng-teom llow-sgr of the Mest-nrus ABSORE Colurt B trial showad (het angiograpiic breary
resonosis can ot early, laie or very lale afle tmplestation of the Alsarb everclimas-clating borsuniuble
veoculer seadTeld (Alserh BVS) Since the mocharscd sippoet of (he scalfuld docrosses Surng Inctesarton,
the sechasises of in-scgment reslenuis (ISR ) of the Absorh BVS might be difTorem froes that of sietallic

si=ts The objeutive of the curven ssalysis wis 1o meview (he sltanodaty imagag of coes with bisary
redonads b ducdsls the mochasis of ISR afie Abwirb BVE sl atttion

Methods and results: The ARSORB Cuburt B vial owolial 101 paticrts with & muimas of two de v
smonary lesons Al Ghe Groe-y oo mnsging asd disicsd fullow up, thae woe =X coe of inscgment by
oo two sxely ISR (<5 monfa), vec beie 1SR (6-72 ssonlls) s feee vay luis ISR (1] sunths)
Theree of thee ISR coes soemal W be ioduced by ssstomsical or procalural factors, In the ofher e cases,
ttravoccle snagoy (IVUS/OCT) domossteates] thel e mais moduessn of retemomts wi sgsficel
irere-acalTol] tooce growth, wisie the structurad sircolerity sad dismeter of fie scaflTuld wore oot Wlfecial

Conclusions: Faty md lue reionowis aller ingplastation of e Altorl orssorbalie seaffold coud be
reiatal b sssomsical or procoduzal facters lu s sesall ooluert of palionds laks or very b redenosie sooms
10 be wtribeind W pure srtis-acalTobd e growth witbou! cxtrinsic cecmecinent of the sodold

SCorneporeting Quthvr

Thonmootey, Ba-243 v Geaveraiowad JX), 3003 CF Rocselee. The Neshariosds
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Total patients recieving
BVS =101

In-BVS Restenosis = 6 (6%)

Managment :

 CABG=1
 DES =5
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Diffuse ISR : CABG could be the best option ...

. F r

Post LM Trifurcation Stenting After 5-month : diffuse ISR
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European Heart Journal Advance Access published August 29, 2014

European Heart Journal ESC/EACTS GUIDELINES O

sororEAN doi10.1093/eurheartj/ehu278
CARDMLOGY *

2014 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association
for Cardio-Thoracic Surgery (EACTS)

Developed with the special contribution of the European Association of
Percutaneous Cardiovascular Interventions (EAPCI)

Restenosis

Repeat PCl is recommended, if technically feasible.

DES are recommended for the treatment of in-stent re-stenosis (within BMS or DES).

Drug-coated balloons are recommended for the treatment of in-stent restenosis (within BMS or DES).

IVUS and/or OCT should be considered to detect stent-related mechanical problems.
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Final Remarks

 POBA alone is not an effective treatment for ISR

* The results of clinical trials showed superior efficacy of
DEB and DES, compared with POBA ,and similar efficacy
between DEB and DES.

* DEB might be the suitable first line treatment option for
both BMS and DES ISR, especially in patients who cannot
tolerate long-term DAPT.

 CABG Should be considered in patient with diffuse and
complex distal Left Main ISR

* Imaging (IVUS / OCT ) and functional ( FFR) evaluation
are extremely recommended for a more appropriate
management
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Thanks for your attention



