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INTRODUCTIONINTRODUCTION

Large interLarge inter--individualindividual
variabilityvariability in in responseresponse to to 
clopidogrel in CAD patientsclopidogrel in CAD patients

VariabilityVariability isis relatedrelated to to 
variousvarious factorsfactors fromfrom
geneticgenetic to to clinicclinic

ResponseResponse to to clopidogrelclopidogrel isis
unpredictableunpredictable



802802ADP ADP aggregometryaggregometryTrenkTrenkDeath, MI, TLRDeath, MI, TLR

380380VerifyNowVerifyNow P2Y12 P2Y12 PricePrice
CV death, acute and CV death, acute and subacutesubacute

stent thrombosis, MIstent thrombosis, MI

144144VVASP indexASP indexBonelloBonelloCV death, MI, urgent TVRCV death, MI, urgent TVR

195195ADP ADP aggregometryaggregometry, VASP index, VASP indexCuissetCuisset
CV death, acute or CV death, acute or subacutesubacute ST, ST, 

ACS, ischemic strokeACS, ischemic stroke

100100ADP ADP aggregometryaggregometryBlidenBliden
Death, MI, stent thrombosis, Death, MI, stent thrombosis, 

stroke, ischemiastroke, ischemia

192192ADP ADP aggregometryaggregometryGurbelGurbel
CV death, MI, unstable angina, CV death, MI, unstable angina, 

strokestroke

IschemicIschemic eventsevents
9999VASP index, VASP index, ADP ADP aggregometryaggregometryBlindtBlindt

804804ADPADP-- aggregometryaggregometryBuonamiciBuonamici

120120VASP index, VASP index, ADP ADP aggregometryaggregometryGurbelGurbel

3636VASP indexVASP indexBarraganBarraganStentStent thrombosisthrombosis
nnPlateletPlatelet assayassayAuthorAuthorEndpointEndpoint

Link Link betweenbetween lowlow--responseresponse
and thrombotic and thrombotic eventsevents



ThresholdThreshold of PR to of PR to preventprevent
thrombotic thrombotic eventsevents

24 months

6 months

6 months

1 months

6 months
1 month

Follow-up

59%

46%

235 U

48%
70%

53%

50%
50%

Cut-off

LTA 20 µmol ADP

297CVELTA 5 µmol ADPGurbel

380CVD + STVerifyNow P2Y12Price

99STVASP indexBlindt
LTA 10 µmol ADP

195MACE+ 
strokeVASP indexFrere

144MACEVASP indexBonello
46STVASP indexBarragan

nEnd-pointTestAuthor



AIMAIM

DoesDoes a a strategystrategy of of plateletplatelet monitoring to monitoring to 
tailortailor clopidogrel clopidogrel loadingloading dose translates dose translates 
intointo a a reductionreduction in the rate of in the rate of stentstent
thrombosisthrombosis in patients in patients withwith clopidogrel clopidogrel lowlow--
responseresponse? ? 



DESIGNDESIGN
Non-emergent PCI : ACS and Stable angina (n= 1122)

Loading dose (LD)   -ASA 250mg 
-Clopidogrel 600mg VASP ≥ 50%

Randomization
(n=429)

CONTROL (n =215) VASP-guided LD (n =214)

Up-to 3 additional LD of 600 
mg every 24 hours until VASP 
< 50% before PCIMaintenance dose     -ASA 160 mg

-Clopidogrel 75 mg

1° endpoint: Definite stent thrombosis (ARC definition)
2° endpoints: MACE including CV death, MI and U-TVR
TIMI major and minor bleeding at 30 days



Baseline Baseline characteristicscharacteristics

0.151 (23.7)51 (23.8)GP IIb/IIIa inhibitors

0.90.7 ± 10.9 ± 1.1n  of DES

0.11.9  ± 1.11.8 ± 1n of stents

0.21.6 ± 0.71.5 ± 0.6n of treated vessels*

1109 (50.7)112 (52.3)ACS

0.2132 (61.4)132 (61.7)Hypertension

0.571 (33)84 (39)Diabetes

0.8129 (60)126 (58.9)Dyslipidemia

0.9123 (57)115 (53.7)Present smoking

0.465 (30)56 (26)Previous MI

0.827.9 ± 4.728 ± 5.1BMI, kg/m2*

0.866.1 ± 11.366.8 ± 11Age, yrs*

0.4177 (82)168 (78.5)Sex, male

p VASP-guided 
(n = 215)

Control 
(n = 214)

n , (%)



PlateletPlatelet reactivityreactivity monitoringmonitoring

37 37 ±± 1212††−−VASP after sensitizationVASP after sensitization

67 67 ±± 101066 66 ±± 1111VASP after first LDVASP after first LD

17 patients 
(8%)

†† p <0.01p <0.01



Early definite stent thrombosis Early definite stent thrombosis 
during one month followduring one month follow--up.up.

 Endpoint n, (%) 

Control group 

(n= 214) 

VASP-guided group

(n= 215) p  

Acute stent thrombosis 2 (0.9) 0 0.25 

Sub-acute stent thrombosis 8 (3.7) 1 (0.5) 0.02 

Early DST 10 (4.7) 1 (0.5) 0.01 

 

-2 patients presented recurrent sub acute stent thrombosis (2 recurrences
for each, 1 in the control group and 1 in the VASP guided group.

-GP IIb/IIIa inhibitor were used in half of patients presenting with early stent
thrombosis.



Timing of Timing of earlyearly stent stent thrombosisthrombosis

All early stent thrombosis
occured during the first 7 days



SecondarySecondary endend--point: MACEpoint: MACE

< 0.0011 (0.5)19 (8.9)All MACE

0.0605 (2.3)Urgent revascularization

0.011 (0.5)10 (4.8)Myocardial infarction 

0.0604 (1.8)Cardiovascular death

p 
VASP-guided 

(n= 215)
Control 
(n= 214)Endpoint n, (%)



SecondarySecondary endend--point: TIMI point: TIMI 
bleedingbleeding

No difference in bleeding complication between the 2 groups

No intra-cerebral bleeding, no fatal bleeding

Majority of patients had PCI through the radial access (55.6%)

0.88 (3.7)6 (2.8)All 

0.86 (2.8)4 (1.9)Minor bleeding

12 (0.9)2 (0.9)Major bleeding

p
VASP-guided 

(n= 215)
Control 
(n= 214)



CONCLUSION 1CONCLUSION 1

AdjustedAdjusted LD of clopidogrel LD of clopidogrel accordingaccording to to 
PR monitoring PR monitoring decreasedecrease the rate of the rate of stentstent
thrombosisthrombosis atat 30 30 daysdays in patients in patients withwith
clopidogrelclopidogrel lowlow--responseresponse withoutwithout
increasingincreasing bleedingsbleedings..



CONCLUSION 2CONCLUSION 2

Patients Patients couldcould bebe divideddivided in 3 groups in 3 groups accordingaccording
to VASP index:to VASP index:

GoodGood--respondersresponders: VASP<50 % : VASP<50 % afterafter a first a first bolusbolus of of 
600 mg of clopidogrel (55%)600 mg of clopidogrel (55%)

LowLow--respondersresponders: VASP>50 % : VASP>50 % afterafter the first the first bolusbolus
but but couldcould bebe sensitizedsensitized withwith upup--to to threethree additionaladditional
LD (37%)LD (37%)

ResistantsResistants: VASP>50 % : VASP>50 % despitedespite upup--to 2400 mg of to 2400 mg of 
clopidogrel (8%)clopidogrel (8%)



CONCLUSION 3CONCLUSION 3

ParadigmParadigm shift ? shift ? 
TherapeuticTherapeutic windowwindow for anti for anti plateletplatelet therapytherapy in in 
patients patients undergoingundergoing PCI to PCI to preventprevent ischemicischemic
eventsevents withoutwithout increasingincreasing bleedingsbleedings isis
emergingemerging and support the and support the needneed for for plateletplatelet
reactivityreactivity monitoring. monitoring. 
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