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TROMBOSES DE STENT

SAIGNEMENTS
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Wiviott SD et al. Lancet 2008 Lindsey JB, JACC Cardiovasc Interv. 2009



Clopidogrel: Gold-standard ?
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Dans I’'angor stable

Patients a haut risque de thrombose de

stent: monitoring du clopidogrel:
VerifyNow, VASP, multiplate

-Bifurcation
-TCG

-Lésion longue (>30 mm)

Assay

Cut-Off Value

Endpoint

VerifyNow P2Y 12 Assay

=235 PRU

& months Post-PCI
CVD + MI + stent
thrombosis

LTA =46% SuM ADP 2 years post-PCI
=59% 20uM ADP MACE

VASP-PRI =48% PRI 6 months Stent
thrombosis

LTA =70% 10uM ADP 1 month Post-PCI

WVASP-PRI =53% PRI MACE + stroke

VASP-PRI =50% PRI 6 months Post-PCI
MACE

VenfyNow P2Y12 Assay | =240 1 year CV death and
non-fatal MI

Multiplate analyzer-ADP | =468 AU*min 6 4uM ADP | 30 day stent
thrombosis

LTA =67% 10pM ADP 1 month Stent
thrombosis

LTA =42 9% SuM ADP 1 year death, ML stent

VerifyNow P2Y 12 assay
Plateletworks

=64.5% 20uM ADP
=236 PRU
=80.5% 20uM ADP

thrombosis, and stroke



Nouveaux antagonistes du P2Y12

dans les SCA
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Molécule Classe Administration Métabolisme  Pic d’effet  Réversibilité

Ticolpidine Orale Conversion 4jours

Clopidogrel | Thiénopyridine Orale prodrogue 2-6heures Irréversible NP
rasugrel Orale médiée par le 1 heure

Cangrelor | ATP analogue | Intraveineuse | N’estpas une 30minutes Réversible 3-5mn
CPTP* Orale prodrogue 2 heures 12heures




Prasugrel et thrombose de stent dans le
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0-49 vs 0-82% HR 0-60 (0-37-0-97), p=003

Thrombose tardive

Number atrisk
Prasugrel
Clopidogrel

6271
6250

6193
6168

T T T T
150 210 270 330 390 450

Days
6133 5527 5201 4818 4100 3116
6112 5544 5238 4837 4162 3149

Prasugrel Clopidogrel Hazard ratio (95%Cl) p
Any stent (n=12844)
Definite ST 0-88% 2-03% 0-42 (0-31-0-59) <0-0001
Definite/probable ST 1-13% 235% 0-48 (0-36-0-64) <0-0001
Definite/probable/possible ST 1.54% 275% 0-56 (0-43-073) <0-0001
Bare-metal stent only (n=6461)
Definite ST 0-96% 2:13% 0-44 (0-29-0-69) 0-0002
Definite/probable ST 1.27% 2-41% 0-52(0:35-077) 0-0009
Definite/probable/possible ST 1.77% 2-84% 0-63 (0-45-0-89) 0-007
Drug-eluting stent only (n=5743)
Definite ST 0-70% 1.92% 0-35(0-21-0-61) 0-0001
Definite/probable ST 0-84% 2:31% 0-36 (0-22-0-58) <0.0001
Definite/probable/possible ST 1-13% 2-68% 0-41(0-27-0-63) <0-0001
Sirolimus-eluting stent only (n=2454)
Definite ST 0-42% 1-69% 0-26 (0-10-0-69) 0-004
Definite/probable ST 0-68% 210% 033 (0:15-0-73) 0004
Definite/probable/possible ST 0-95% 2:57% 038 (0-19-0-76) 0-004
Paclitaxel-eluting stent only (n=2766)
Definite ST 0-82% 1-95% 0-40 (0-19-0-84) 0-012
Definite/probable ST 0-82% 2-32% 0-33(0-16-0-68) 0-002
Definite/probable/possible ST 116% 2-67% 0-41(0-22-0-76) 0-004

Wiviott Lancet 2008



PLATO Trial « invasif »

A
3 — Clopidogrel, <600 mg clopidogrel loading dose
g ---- Clopidogrel, =600 mg clopidogrel loading dose
P Ticagrelor, <600 mg clopidogrel loading dose
E Ticagrelor, = 600 mg clopidogrel loading dose
% 142
5 i 141
5 1+ = 096
g o = "o 87
* 0 i : : : : : 1 Stent thrombosis (n) 4949 4928
0 5 10 ] 20 % 30 Definite 62 (1:3%) 97 (2:0%) 0-64(0-46-0-88) 0.0054
Number at risk . . )
Clopidogrel (<600mg) 3432 3375 3344 3333 3325 32 3316 Patients with a drug-eluting stent 17 (13%) 25(1-8%) 069(037-127) 02304
Clopidogrel (=600 mg) 1494 1470 1456 1452 1448 1445 1444 . .
Ticagrelor (<600mg) 3382 3320 3294 3284 3279 3275 3270 Patientswith a bare-metal stent 45(1-4%) 72(21%)  062(0-43-090) 00115
Ticagrelor (=600 mg) 1565 1545 1532 1525 1524 1523 1521 Definite or probable 104 (2:2%) 142 (3-0%) 073(0:57-0-94) 0.0142
B Patients with a drug-eluting stent 32(23%) 36(2:5%) 0-90(0:56-145) 0-6581
4 Patients with a bare-metal stent 72 (2:2%) 106 (3-1%) 0-67(0-50-0-91) 0-0092
% Total (definite, probable, or possible) 132 (2-8%) 179 (3-8%) 073(0-59-0-92) 0-0068
E 3] Patients with a drug-eluting stent 41 (3-1%) 53(3-8%) 078(0-52-117) 0-2349
;% 229 Patients with a bare-metal stent 91 (2:7%) 126 (3-8%) 071(0-55-0-94) 00142
2.4 191
£ ’ . S T — Data are number (Kaplan-Meier estimated % at 360 days), unless otherwise indicated. p values calculated by use of
s P 7 4 univariate Cox model, unless otherwise indicated. *Excludes silent myocardial infarction. tData are number (%), and
2447 P — pvalues calculated with Fisher's exact test.
c |l 103
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Time since percutaneous coronary intervention (days)

Number at risk

Clopidogrel (<600 mg) 3432 3283 3254 3158 2626 1992 1498
Clopidogrel (=600 mg) 1494 1437 1423 1392 147 879 686
Ticagrelor (<600 mg) 3382 3253 3220 3128 2616 1956 1475
Ticagrelor (=600 mg) 1565 1512 1498 1455 1182 922 740

“igure 6: Kaplan-Meier estimates of definite (angiographically documented) stent thrombosis during 30 day:
‘A) and 360 days (B) in patients given ticagrelor versus clopidogrel

Cannon Lancet 2010



RECOMMANDATIONS anti-agrégants

pour SCA

Antiplatelet therapy

ASA 1

Clopidogrel (wi . 7 I
> | Prasugre!? 1
NsTEACS

Antiplatelet therapy
ASA 1
Clopidogrel (with 600 mg loading dose as soon as possible) 1
o : T
/ Prasugrel?

PR testing is a 2b recommendation to prevent thrombotic
events and proposed to stratify patients requiring
surgery while on therapy



PREMIERE GENERATION DE DES

Yo8Q 1QRGuww WN1D

Paclitaxel Polyolefin derivative

Polymer

Sirolimus PEVA + PBMA blend BX Velocity




LIMITES DE LA PREMIERE GENERATION

DE STENTS ACTIFS

O
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Network Meta-Analysis: DES vs BMS
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Meécanismes thromboses tardives
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Indication a une anti-agrégation

prolongée (>6 mois)

0.16 7
014 - f
Hazard Ratio Patients who discontinued thienopyridine therapy
(95% Confidence Interval) P Value 012 1
Cumulative stent thrombosis s "] [HR=137 HR=0.94
E 0.08 - 4.0-47 0.30-3.0
Premature antiplatelet therapy discontinuation 89.78 (29.90-269.60) <.001 = we 1 P<0.001 P=092
Renal failure 6.49 (2.60-16.15) <.001 oot
Bifurcation lesion 6.42 (2.93-14.07) <001 0 Patients on thienopyridine therapy
0.02 -
Diabetes 3.71(1.74-7.89) 001 w e |
Left ventricular ejection fraction per 10% decrease 1.09 (1.05-1.13) <.001 060 120 180 240 300 360 420 480 540
Noa. of Patients
Discontinued thienopyridine 258 422 560 1128 1180 1680 2044 2138 2251
On thienopyridine 2750 2576 2411 1829 1771 1245 865 756 634

lakovou JAMA 2005 Airodi et al. circulation 2007



2 eme generation de DES

Stent design and delivei

New Designs to
address small

Pharmacologic vessels bifurcations

agent

Drug-
Eluting
Stent

v

Pro healing, New Drugs,
combination of drugs,
change in release kinetics

Bioresorbable
polymers no polymers

Complete Resorbable Stents

L2
(AR - ¢ o

Endeavor

Zotarolimus Phosphoryicholine

Drug Polymer
SO ‘A

Xience V*

Everolimus VDF + HFP copolymer

-Nouvelles protheses
-Nouveaux polymeres

-Nouvelles drogues



L’AMELIORATION DES PROTHESES

Cypher Select + BIOMATRIX RESOLUTE TAXUS Element PROMUS Element XIENCE PRIME
13.7 Mm Polymer:
16.6 um 6.2 uym 14.9 um 6.6 um 7.8 pm
119 um 91 um 81 um 81 um 81 um

Epaisseur de maille, meilleur franchissement
Réduction de la réaction inflammatoire et ré-
endothélialisation précoce



AMELIORATION DES

POLYMERES

Integrite CiREtigUE Bio=
Mecanique derelarguage)  Icompatibilites

Intégité au cours
du temps

Dosage et Compatibilité
reproductibilité du tissulaire et
relarguage sanguine

Sur les lesions
calcifiées




COPOLYMERES FLUORES REDUISENT

LA FORMATION DE THROMBUS

Chandler Blood Loop Test (2 h Exposure)

3500,0
3138,0
3000,0
2500,0 _A
e N\
2000,0
A
1500,0 4 \
1000,0 752.0 871,0
500,0 211,0
0,0 - EES ! SES ES*
(n=10) (n =38) (n = 8) (n =38)

*Taxus Liberté
Paton et al. US Patent 5,356,668. 1994
Data q_nﬁle at Abbott Vascular.



Modification du polymere et de

I’élution

14-day Rabbit lliac model
78 S

SES

I PES

ZES
- EES

BMS
(ML VISI

th
* *
*
I
Above Struts

Reé-endothélialisation plus rapide
2eme generation (EES)



XIENCE V USA : Registre prospectif multi-centrique

dans 162 centres US sur 5054 patients « vraie vie »

RVD: 2.5 -4.25 mm

Aucun criteres LL: £28 mm
d’inclusion ou g N =5 054 ,
d’exclusion 162 US sites

Interruption temporaires % (N) 5.6% (N =243)
Durée de I'Interruption (jours) 20.3 £46.9 (N = 243)
Top 3 Raisons de I’'Interruption Chirurgie = 35.4%

Effets secondaires* = 30.5%

Non Compliance du patient = 9.5%

Arréts Permanents % (N) 8.5% (N = 366)
Jour de l'arrét (jours) 239.2 +140.4 (N = 366)
Top 3 Raisons de I'arrét Effets secondaires* = 21.9%

Chirurgie = 10.7%
Risques de saignements accrus =
9.6%




XIENCE V USA: Taux de thrombose a 1 an chez

les patients « vraie vie » ayant arrété ou interrompu
la bithérapie aprées 3 mois

3,00%

2,00%

1,00%

0,00%

0,37%

Pas d'interruption

XIENCE VUSAa1an
ARC Def/Prob ST
Apreés Interruption ou Arrét
de la bithérapie anti-plaquettaire

Interruption aprés 3 mois

0,49%
0,26%
0,00%

T 1

Interruption aprés 30j Interruption aprés 90j Interruption aprés 180j

Ces résultats ne représentent en aucun cas des recommandations de gestion de la bithérapie anti-agrégante plaquettaire

Source: James Hermiller, XIENCE V USA Registry, 1-Year Results, PCR 2010. Les données d’arrét ou d’interruption de la bithérapie anti-plaquettaire sont basées sur une analyse post-hoc

Patients a risque standard: Sous-groupe de la population générale de I'étude se rapprochant des populations des études SPIRIT Ill & IV. (Défini comme patients avec Iésions < 28 mm, 2.5 mm <RVD<4.25 mm, exclus les
Iésions de CTO, pontages, bifurcation avec une branche fille> 2 mm, ostiales, tronc commun, ISR, >2 Iésions stentées dans le méme vaisseau, > 2 vaisseaux traités, AMI, insuffisance rénale, FE<30%, procédures en

plusieurs étapes).



Peut-on réduire la durée de la

bitherapie <6 mois ?

XIENCE V ]
Stu dy ( N= 10,6 1 E E:li.\F“Tr |:tz::szt;li
5)

SPIRIT V 1,662

Subsequent ST (ARC Def/Prob) (%)

SPIRIT
Women 1,506
XIENCE V
USA 6,516
XIENCE V 0.0%
|ndia 931 # of pts at risk at baseline 8,996 700 8,996 919

# of events 60 11 18 0
# of days to interruption (median) NA 0 NA 277
95% CI** [0.58%, 0.98%][0.95%, 3.36%] [0.14%, 0.36%] [0.0%, 0.44%)]

First Interruption 0- 3 Months First Interruption 3-12 Months



Meta-analysis comparant la

thrombose de stent DES et BMS

Network meta-analysis,
randomised controlled

trials comparing different

drug-eluting stents or
drug-eluting with bare-

(A) 1-year definite thrombosis
CoCr-EES vs BMS

CoCr-EES vs PES

CoCr-EES vs SES

CoCr-EES vs Re-ZES

CoCr-EES vs PC-ZES

SES vs BMS

PC-ZES vs SES

(B) 2-year definite thrombosis
CoCr-EES vs BMS

CoCr-EES vs PES

(C) Early definite thrombosis
CoCr-EES vs BMS

CoCr-EES vs PES

CoCr-EES vs SES

CoCr-EES vs PC-ZES

0Odds ratio (95% Cl)

0-23 (0-13-0-41)
0-28(0-16-0-48)
0-41(0-24-0.70)
0-14(0-03-0-47)
0-21(0-10-0-44)
0-57 (0-36-0-88)
1.92 (1.07-3-90)

0-35(017-0-69)
0-34(019-0-62)

0-21(0-11-0-42)
0-27 (014-0-51)
0-40 (0-21-0:79)
0-22 (0-09-0-54)

CoCr-EES vs Re-ZES < 0-07 (0-00-0-46)
metal stents were > 006 (000069
PtCr-EES vs PES < 0-07 (0-00-0-83)
i d e n t i f i e d PtCr-EES vs PC-ZES < 0.06 (0-00-073)
PtCr-EES vs Re-ZES <+——e 0-02 (0-00-0-43)
SES vs BMS 0-54 (0-30-0-90)
0~|01 01 1 10
< >
Favours stent 1 Favours stent 2
(D) Late definite thrombosis H
CoCr-EES vs BMS —— | 0.27 (0-08-074)
- - - CoCr-EES vs PES —e— 0-24(0-08-0-62)
49 trl a IS I n CI u d I n g 50 844 CoCr-EES vs PC-ZES —e— . 0-13 (0-02-056)
PC-ZES vs SES —— 4-06 (111-18-54)

patients randomly e Al
assigned to treatment
groups were analysed.

Figure 3: Pooled odds ratios and 95% Cls determined by network meta-analysis for 1-year (A), 2-year (B),
early (C), and late (D) definite stent thrombosis

Palmierini lancet 2012



DES > BMS ?

log (odds ratio) SE Weight Odds ratio IV,
random, 95% Cl

(A) Definite thrombosis
Direct estimate -1.427 0-519 32:-4% 0-24 (0-09-0-66) ——
Indirect estimate -1.421 0359 67-6% 0-24(0-12-0-49) —.—
Total (95% Cl) 100-00%  0-24(0-14-0-43) ’
Test for overall effect Z=4-82 (p<0-00001)
(B) Definite or probable thrombosis
Direct estimate -0-968 0377 39-4% 0-38 (0-18-0-80) .
Indirect estimate -1.122 0304 606%  033(0-18-0.59) e
Total (95% Cl) 100-00%  0-35(0-22-0-55) ‘
Test for overall effect Z=4-48 (p<0-00001)

|

| 1
0-001 01 1 10

< >

Favours CoCr-EES Favours BMS

Figure 5: Consistency between direct and indirect estimates of definite (A) and definite or probable (B) stent
thrombosis at 1 year between CoCr-EES and BMS

Risque de thrombose de stent réduit avec le
CoCr-EES par rapport au BMS a 1 et 2 ans.



CONCLUSION

- Réduction du risque de thrombose de
stent avec la deuxieme géneration

- Taux de complications hemorragiques
non négligeable

- Recommandation si DES: 6 a 12 mois

- Arrét possible a 3 mois pour éverolimus



Study

ISAR-SAFE
NCT00661206

ISAR-CAUTION
NCT00640679

ARCTIC
NCT00827411

OPTIDUAL
NCT00822536

DAPT Study
NCT00977938

ITALIC
NCTO00780156

REAL-LATE
NCT00484926

ZEST-LATE
NCT00590174

SEASIDE
NCT00963781

DATE registry
NCT00418860

OPTIMIZE
NCTOI113372

Patients (n) Randomization Primary Outcome Measure Secondary Endpoint
PCI-DES
(6000) 6 movs. |2 mo L5 months Individual component endpoints
: Death/Ml/stroke/ TIMI major bleed p P
PCI-DES —
(3000) DAy e e CV death, non-fatal Ml or ST, stroke, The individual components of the

weeks after |2 months

major bleeding or rehospitalization due to
acute coronary syndrome

primary endpoint. All cause mortality

Elective PCI -DES
(2466)

12 mo vs. 18-24 mo

12 months
Composite end point of death, M|, stroke,
Urgent revascularization, ST

Individual component endpoints

DES —PCI
(n=1966)

12 mo vs. 36-48 mo

3 years
death, non fatal myocardial infarction, non
fatal stroke and severe bleeding

Individual component endpoints
Stent thrombosis (ARC), Target vessel

revascularization

DES/BMS —PCI
(n=20645)

12 mo vs. 30 mo

30 months
| .Death/Ml/stroke at 33 mo
2.Deflprob ST at 33 mo

GUSTO Bleeding

PCI-DES
(n=3200)

6 mo vs. 36 mo in deem aspirin
good responder

12 months
death, Ml repeat urgent revasc, stroke
requiring a new hospitalisation and major
bleedings

Individual component endpoints
At 24 and 36 months and bleeding

complications

PCI DES
(n=1625)

12-month vs 24

2-year cardiac death/Ml

ARC ST, bleeding

PCl with SES, PES, ZES

12 vs 24 mo 2-year death/MI ARC ST, bleeding
(n=1357) 12-month EF
PCIZES GUSTO bleeding
6 months | -year death/Ml/stroke
900 non-ACS CYP2CI9
823 non-ACS 3 months |-year cardiac death/MI/ST Individual component endpoints, TLR
PCI-ZES
3vs 12 |-year death/Ml/stroke/ TIMI major bleed ARC stent thrombosis
N=3120 non-STEMI




Une nouvelle et encore meilleure
generation chasse la precédente ....




