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ESC 2006ESC 2006



20072007--08 Analyses of DES 08 Analyses of DES vs.vs. BMSBMS

Significantly less repeat revascularizationSignificantly less repeat revascularization
–– About 60% reduction in high risk patientsAbout 60% reduction in high risk patients

Diabetes, small vessels, long lesionsDiabetes, small vessels, long lesions

No difference in either mortality or MINo difference in either mortality or MI

–– Bern MetaBern Meta--analysis:  Stettler C, Lancet 2007analysis:  Stettler C, Lancet 2007
–– Ontario Stent Study:  Tu JV, NEJM 2007Ontario Stent Study:  Tu JV, NEJM 2007

–– SCAAR:  TCT 2007SCAAR:  TCT 2007
–– NHLBI:  Marroquin OC, NEJM 2008NHLBI:  Marroquin OC, NEJM 2008



Stent ThrombosisStent Thrombosis

NOT a new phenomenonNOT a new phenomenon
–– Seen with BMS before arrival of DESSeen with BMS before arrival of DES
Frequency about 0.5 Frequency about 0.5 -- 2%2%
Classification based on timing:Classification based on timing:
–– AcuteAcute <24 hours<24 hours BMS = DESBMS = DES
–– SubacuteSubacute 11--30 days30 days BMS = DESBMS = DES
–– LateLate 3030--365 days365 days BMS > DESBMS > DES
–– Very lateVery late >365 days>365 days DES > BMSDES > BMS



Clinical Presentation and OutcomesClinical Presentation and Outcomes

Acute MI, sudden death, silentAcute MI, sudden death, silent
Clinical practice: ST is not subtle eventClinical practice: ST is not subtle event
–– Usually a STEMI Usually a STEMI 
–– Clear MI 60Clear MI 60--80%80%

3030--d mortality is 20d mortality is 20--50%50%
Treatment is PCITreatment is PCI
–– With Gp IIb/IIIa inhibitorWith Gp IIb/IIIa inhibitor



Contributing FactorsContributing Factors

Diabetes mellitusDiabetes mellitus
Renal insufficiencyRenal insufficiency
Stent placed for AMIStent placed for AMI
–– particularly <12 monthsparticularly <12 months
Long stentsLong stents
Bifurcation lesionsBifurcation lesions
Premature cessation of Premature cessation of 
antiplatelet Rxantiplatelet Rx
MalignancyMalignancy

High risk



Late and Very LateLate and Very Late
Stent Thrombosis after DESStent Thrombosis after DES

Possible stent factors:Possible stent factors:

Late incomplete stent appositionLate incomplete stent apposition
–– 1010--20% of all DES 20% of all DES 

Delayed or absence of healingDelayed or absence of healing

Hypersensitivity and inflammationHypersensitivity and inflammation

RestenosisRestenosis

Possible stent factors:Possible stent factors:

Late incomplete stent appositionLate incomplete stent apposition
–– 1010--20% of all DES20% of all DES

Delayed or absence of healingDelayed or absence of healing

Hypersensitivity and inflammationHypersensitivity and inflammation

RestenosisRestenosis



DES in LADDES in LAD

Joner: JACC 2006Joner: JACC 2006

BMS in LADBMS in LAD



Acute MIAcute MI

Strong predictor of stent thrombosisStrong predictor of stent thrombosis

““Middle of the nightMiddle of the night”” challengechallenge
–– Selecting DES or BMSSelecting DES or BMS
–– rapidly assess future compliance with rapidly assess future compliance with 

longlong--term dual antiplatelet therapyterm dual antiplatelet therapy



ProximalProximal DistalDistal

9 m after TAXUS for AMI9 m after TAXUS for AMI

Nakazawa G:  Circ 2008



De Luca G:  Int J Cardiol 2008 De Luca G:  Int J Cardiol 2008 -- 11 RCTs (3605 patients)11 RCTs (3605 patients)

DES DES vsvs BMS in STEMIBMS in STEMI
2008 Meta2008 Meta--analysisanalysis

DES DES vsvs BMSBMS
Hazard ratioHazard ratio PP valuevalue

Reintervention (TLR)Reintervention (TLR) 0.36 (0.280.36 (0.28--0.47)0.47) <0.0001<0.0001

Stent thrombosisStent thrombosis 0.76 (0.470.76 (0.47--1.23)1.23) NSNS

DeathDeath 0.91 (0.660.91 (0.66--1.08)1.08) NSNS

Recurrent MIRecurrent MI 0.85 (0.580.85 (0.58--1.23)1.23) NSNS

Favors DES (NNT = 13)Favors DES (NNT = 13)Favors DES (NNT = 13)



Clinical case Clinical case –– Sept 2008Sept 2008

74 yr 74 yr -- man needed revision of R total hipman needed revision of R total hip
CAD history:CAD history:
–– DES to LAD 2005DES to LAD 2005
–– AMI secondary to stent thrombosis Jan 2008AMI secondary to stent thrombosis Jan 2008
–– Repeat stentingRepeat stenting
Plavix stopped for surgeryPlavix stopped for surgery
Chest pain in recovery room immediately Chest pain in recovery room immediately 
postpost--opop



BaselineBaseline

PostPost--opop





Clopidogrel ResistanceClopidogrel Resistance
or or ““hypo respondershypo responders””

Prevalence 5Prevalence 5--40% 40% -- definitions varydefinitions vary
Many factors, including clinical featuresMany factors, including clinical features
–– e.g. increased platelet reactivity in diabetes e.g. increased platelet reactivity in diabetes 

not suppressed by usual doses of clopidogrelnot suppressed by usual doses of clopidogrel

Probably clinically relevantProbably clinically relevant
Often coexists with ASA resistanceOften coexists with ASA resistance
No consensus on testingNo consensus on testing



Mehta SR:  ESC Mehta SR:  ESC -- Barcelona Barcelona -- 20092009



Mehta SR:  ESC Mehta SR:  ESC -- Barcelona Barcelona -- 20092009



*Wallentin L: NEJM 2009; **Bhatt D: JACC 2009; ***O'Donoghue ML:*Wallentin L: NEJM 2009; **Bhatt D: JACC 2009; ***O'Donoghue ML: Lancet Lancet 
20092009

Clopidogrel andClopidogrel and
Proton Pump InhibitorsProton Pump Inhibitors

Confusing!! Confusing!! –– lack randomized controlled triallack randomized controlled trial
45% of patients on PPI in PLATO*45% of patients on PPI in PLATO*
Risk of GI event high in patients on NSAIDs**Risk of GI event high in patients on NSAIDs**
–– 22--5% per year5% per year
–– 1 in 7 of elderly patients1 in 7 of elderly patients

No clinical effect in analysis of PRINCIPLE and No clinical effect in analysis of PRINCIPLE and 
TRITON trials***TRITON trials***
Reassess need for PPI but caution with stopping!Reassess need for PPI but caution with stopping!



From From -- Simon T:  NEJM 2009Simon T:  NEJM 2009

ABCBABCB1 1 genegene
2 variable alleles:2 variable alleles:

↓↓ absorptionabsorption

↑↑ CV event ratesCV event rates

CYPCYP22CC1919 genegene
Many variable alleles:Many variable alleles:
↓↓ biotransformation to biotransformation to 
active metaboliteactive metabolite

Drug inhibitionDrug inhibition
e.g. omeprazolee.g. omeprazole

CYP3A gene
Blocked by CCBs

CYPCYP33A geneA gene
Blocked by CCBsBlocked by CCBs



Mega JL:  NEJM 2009Mega JL:  NEJM 2009
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(Observations from TRITON)(Observations from TRITON)
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*Mega JL: NEJM 2009; **Desta Z: Clin Pharmacokinet 2002*Mega JL: NEJM 2009; **Desta Z: Clin Pharmacokinet 2002

30% Whites
40% Blacks

55% East Asians

30% Whites30% Whites
40% Blacks40% Blacks

55% East Asians55% East Asians

Hazard Ratio:    Hazard Ratio:    
CV event = 1.53CV event = 1.53

ST = 3.0ST = 3.0

↓↓Active Active 
metabolitemetabolite

↓↓Platelet Platelet 
inhibitioninhibition

Genetic Polymorphisms Genetic Polymorphisms 
CYPCYP22CC1919**11

Cytochrome P-450 encoded by polymorphic genesCytochrome P-450 encoded by polymorphic genes

“Loss of function” variant alleles
CYP2C19*2 (or *3, *4, *5, *17)

““Loss of functionLoss of function”” variant allelesvariant alleles
CYPCYP22CC1919**22 (or *(or *33, *, *44, *, *55, *, *1717))

** ******



Wiviott SD:  NEJM 2007Wiviott SD:  NEJM 2007

TRITON TRITON -- TIMI 38TIMI 38
Prasugrel Prasugrel vsvs Clopidogrel in HighClopidogrel in High--risk ACSrisk ACS
PrasugrelPrasugrel
–– Thienopyridine (proThienopyridine (pro--drug)drug)
–– Faster onsetFaster onset
–– More consistent and potentMore consistent and potent

ACS Trial ACS Trial -- planned PCIplanned PCI

Concern over lifeConcern over life--threatening threatening 
bleedsbleeds
–– ElderlyElderly
–– Low BMILow BMI
–– Prior TIA/CVAPrior TIA/CVA
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Wallentin L:  NEJM 2009Wallentin L:  NEJM 2009

Is Ticagrelor the Answer?Is Ticagrelor the Answer?
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Stent thrombosis in PLATOStent thrombosis in PLATO
But…

More major bleeding:
Non-CABG related
 Intracranial bleeds

ButBut……

More major bleeding:More major bleeding:
NonNon--CABG relatedCABG related
 Intracranial bleedsIntracranial bleeds

??





courtesy R. Virmani;  TCT2009 (SPIRIT courtesy R. Virmani;  TCT2009 (SPIRIT -- Stone G; ENDEAVOR Stone G; ENDEAVOR -- Leon MB)Leon MB)

14 Day Endothelialization: Rabbit Iliac Model14 Day Endothelialization: Rabbit Iliac Model
XIENCE™ V CYPHER® TAXUS® ENDEAVOR™

EverolimusEverolimus SirolimusSirolimus PaclitaxelPaclitaxel ZotarolimusZotarolimus

Stent thrombosis
Zero at 5-yrs

SPIRIT I
0.3% 1 thru 3-yrs

SPIRIT III

Stent thrombosisStent thrombosis
Zero at 5Zero at 5--yrsyrs

SPIRIT ISPIRIT I
0.3% 1 thru 30.3% 1 thru 3--yrsyrs

SPIRIT IIISPIRIT III

Stent thrombosis
ENDEAVOR pooled

0.8% at 5-yrs
0.2% >1-yr

ENDEAVOR IV
0.1% >1-yr

Stent thrombosisStent thrombosis
ENDEAVOR pooledENDEAVOR pooled

0.8% at 50.8% at 5--yrsyrs
0.2% >10.2% >1--yryr

ENDEAVOR IVENDEAVOR IV
0.1% >10.1% >1--yryr

Stent thrombosis
Zero at 3-yrs
ENDEAVOR

I, II, III

Stent thrombosisStent thrombosis
Zero at 3Zero at 3--yrsyrs
ENDEAVORENDEAVOR

I, II, IIII, II, III



Leon MB and Kandzari D:  TCT 2009Leon MB and Kandzari D:  TCT 2009



*Kim W:  JACC 2006 (Chonnam National University)*Kim W:  JACC 2006 (Chonnam National University)

The Future:The Future:
New Stents and Drugs, New ParadigmsNew Stents and Drugs, New Paradigms

New drug targets New drug targets –– not cytotoxicnot cytotoxic

Promote proper healingPromote proper healing
–– EPCs to promote endothelial cell depositionEPCs to promote endothelial cell deposition

–– Need Need ““normalnormal”” endotheliumendothelium

Biodegradable stentsBiodegradable stents

Customize stentsCustomize stents
–– e.g. abciximabe.g. abciximab--coated stent for AMI*coated stent for AMI*



Stone GW:  TCT Stone GW:  TCT -- 20092009







*Kandzari DE:  JACC 2006; **Zeiher A:  Euro PCR 2007;  **ACC 200*Kandzari DE:  JACC 2006; **Zeiher A:  Euro PCR 2007;  **ACC 20077

Good News with New Stents?Good News with New Stents?
Stent thrombosis (ARC definition):Stent thrombosis (ARC definition):
ZotarolimusZotarolimus--eluting stent (Endeavour)eluting stent (Endeavour)

ENDEAVOUR III ENDEAVOUR III –– Zero at 9 m*Zero at 9 m*
ENDEAVOR IV (Leonn MB DES SUMMIT 2009)ENDEAVOR IV (Leonn MB DES SUMMIT 2009)
–– 0.9 E v 0.1 T <360, 0.1 1.5 >3600.9 E v 0.1 T <360, 0.1 1.5 >360

ENDEAVOUR I, II and III trials**ENDEAVOUR I, II and III trials**
–– 0.5% after 3 years0.5% after 3 years
–– Zero in Cypher comparison armZero in Cypher comparison arm

EverolimusEverolimus--eluting stent (Xience V)**eluting stent (Xience V)**
Zero in SPIRIT I after two yearsZero in SPIRIT I after two years
Zero in SPIRIT III after one yearZero in SPIRIT III after one year
SPIRIT IV 3 yr Stone GW TCT 2009 SPIRIT IV 3 yr Stone GW TCT 2009 –– ARC 0.3% ARC 0.3% 
Xinece, 1.0% TAXUSXinece, 1.0% TAXUS



TheThe DrugsDrugs

PrasugrelPrasugrel
–– Irreversible inhibitor of ADP P2YIrreversible inhibitor of ADP P2Y1212 receptorreceptor
–– Maximal concentration by median of 30 minMaximal concentration by median of 30 min

Rapid absorption and metabolismRapid absorption and metabolism
–– Greater platelet inhibition vs. clopidogrel up to Greater platelet inhibition vs. clopidogrel up to 

28 days28 days
Ticagrelor (tested in PLATO trial)Ticagrelor (tested in PLATO trial)
–– Reversible oral P2YReversible oral P2Y1212 receptor inhibitorreceptor inhibitor
–– Peak plasma level 2 hoursPeak plasma level 2 hours


