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Impact of Platelet Reactivit

GRAV TAS

USRI ISR L | ower reactivity is associated with better
Primary Endpoint: CV death, MI, stent thrombosis : b
outcomes even In elective cases

MV analyses for CV death,MI and ST at 60 days in Gl

s N=2796
@)
= 2.3% vs. 2.3%
g o HR 1.01 (95% CI 0.58 - 1.76) HR [950/0 CI] P
39 p=0.98 PRU <208  0.23[0.05,0.98] 0.047 —
% E ACS 3.95[1.83, 8.53] <0.001 ——
>
Eﬁ % Diabetes 2.49([1.10,5.64] 0.028 —a—
E E — High-Dose Clopidogrel n=1109 Stent Length (per mm) 1.01 [1 .01, 1.02] 0.003 [
C)’ L — Standard-Dose Clopidogrel n=1105 '
Prior MI 2.16[0.94,4.93] 0.068 ——
90 120 150 180 210 Beta Blocker 1.27[0.42,3.85] 0.668 L
Days CrCl <60 1.48 [0.69, 3.18] 0.668 -
Prior PCI 1.76 [0.74,4.16] 0.201 P
Price etal., JAMA 2011; 305: 1087
Prior CABG 1.92[0.87,4.23] 0.108 i
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Hazard Ratio
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Impact of Genot

Background

Reduced-Function CYP2C79 Genotype
and Risk of Adverse Clinical Outcomes
mong Patients Treated With Clopidogrel

Predominantly for PCI
Meta-analysis

Carriers of 1 CYP2C 79 Reducad-Function Alleles vs Noncarriers

CYP2C 18 Reduced-Function Alleles,
MNo. of Events/

MNo. of Individuals at Risk .
I Hazard Ratic

1 None (95% CI)
CLARITY-TIMI 22 273 104150 1.64 (0.65-4.17)
EXCELSIOR 5/226 7554 1.75 (0.56-5.53)
TRITOMN-TIMI 38 42/3657 821064 1.55(1.07-2.25)
AR 1364 1Ase 5.42(2.23-12.18)
FAST-MI 53/577 12231573 0.73 (0.54-0.99)
RECLOSE 12221 14/525 2.25 (1.06-4.78)
ISAR S52/633 1191805 1.25 (0.20-1.73)
CLEAR-PLATELETS 5/63 460 2.45 (0.92-12.89)
Irterrncuntain 65/330 141/906 1.29 (0.96-1.73)
Owverall 256/2544 5B2/6923 1.55(1.11-2.17)

Increased Risk
in Noncarriers

Increased Risk
in Carriers

R L

—_—
—

— .

FP=.01

»

Carriers of 2 CYP2C 79 Reducead-Fur:

ovezeroneavcerrne . Conclusion

Hazard Ratic (95% CI)

arriage of even 1 reduced-function CYP2C19 allele appears to be asso-

a significantly increased risk of major adverse cardiovascular events, par-

t thrombosis.

Intermountain
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141,908
565/6219

a4 1.41 (0.45-4.41)

1.76 (1.24-2.50)

Mega J et al JAMA2010;304(16):1821830

Owverall 25197
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CYP2C19 Genotype, Clopidogrel Metabolism,

Platelet Function, and Cardiovascular Events
A Systematic Review and Meta-analysis

1-99 CVD Events
Ono et al 2 2011
Yamomaoto et al 42 2011
Malek et al, 3! 2008
Worrall et al, 47 2009
Jeong et al,2? 2014
Yuan et al, % 2011
Campo et al,?2 2011
Trenk et al,45 2008
Sawada et al27 2010
Collet et al, 25 2009
Giusti et al, 2= 2009
Shuldiner et al ®® 2009
Malek et al,32 2010
©h etal,®* 2011
Harmsze st al, 27 2011
Komarov et al, %9 2011

Subtotal: 2=

100-199 CVD Events
Tello-Mantoliu et al,** 2011
Pare et al (ACTIVE-A),% 2010
Mega et al,'s 2009
Anderson et al,?! 2009
Bhatt et al, 22 2009

r
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P =.002 <
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Hazard Ratic (95% CI)

T
10

Subtotal: (2=0% (95% Cl, 0

=200 CVD Events

Cases, No /Total No.

33% (95% Cl, 0%6-55%)

#2-%8 =1 or =17
24131 Q71
5/82 Q536
1421 5/84
424 B/B0
NRMAGZ NRMA04
11137 3130
101 11219
5/245 19/552
13742 11768
16/73 11186
15/247 14/525
147687 18180
10766 207205
231011 1041135
NR/200 NR/S2E
22/108 48/291
NRMR MRMR
20/139 837421
A6/395 831064
A8/350 89/8900
S54/722 2941 .’08

Conclusion

RR
(95% Ch

[RTY

[RTY
0.80 (0.10-6.45)
2.22 (0.68-7.23)

5.14 (1.82-14.54)
3.45 (0.99-12.19)

2.45 (1.09-5.57)
0.59 (0.22-1.57)
1.83 (0.81-3.28)
3.47 (1.68-7.21)
2.25 (1.12-4.64)
2,09 (1.08-4.04)
tO 91-3. 68,|

1. 23 (0.78-1 .94]
1.83 (1.50-2.23)

26 (1.09-1.45)

Lower Risk
of CVD

Higher Risk
of CVD

M|

—
I

. overall there was no significant association of genotype

Hegrt201298:100-108 doi:10.1136/hrt.2011. 2276452

Curatarmatia Faviawr

This meta-analysis suggests significant heterogeneity between studies, anaklzing the relationship hetween CYFP2CT9
loss-of-function alleles and major cardiovascular outcomes. This heterogeneity was partially related to study sample size
smaller studies reported a significant association between the loss-of-function alleles and a higher risk of cardiovasculal

Holmes M et al JAMA2011;306(24):2702714

with cardiovascular events.
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RR (25% CI)

outcomes, whereas no significant effect was ohserved in the pooled analysis of studies with 3 samgle SiFe =~5IIIIII natlentc
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patients with coronary artery disease treated with
clonidoarel
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Study Objective

Primary end-point:

We sought to investigate the antiplatelet effect in terms of platelet
reactivity level (PRL)YAreaUnderthe Curve(AUC) of standard dose
of Prasugrel (10 mg/day) versus high dose of Clopidogrel (150
mg/day) at the end of two (pre-crossoverand post-crossover)study
periods Iin stable High on Treatment Platelet Reactivity (HTPR)
patients; 450 AUC/min) and its relationship to genotype
variation(CYP2C19* 2 polymorphism).

Secondaryend-points:
MACCE and bleedings in overall population at 3-9-12 months

follow -up

i (Acc.2
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Prasugrel MD 10 mg/day Clopidogrel150 mg/day

SATIENZA RESET GENHTial usinre.

Prospective, randomized, double -arm, Cross -over, spontaneous study

Successful PCI for SA with DES without major complication and NO GPIIb/Illa use

Post-PCl Multiplate P2Y12 Assay (AUC/min)
Immediately (MD >7d of Clopidogrel 75 mg/300mg LD 24h) or at day 1 post-LD of Clopidogrel 600mg

Yes No
me Responders

CYP2C19*2 Carriage Genotyping

: NSt anda
Prasugrel arm jeileJe]fslele[f=IR-Td10

Clopidogrel MD 75 mg/daily

15+ 2 days
CROSS-OVER Multiplate P2Y12
Assay (AUC)

Prasugrel 10 Clopidogrel 150

MEHEEY 15+ 2 days

Multiplate P2Y12 (/ =

Assay (AUC) ‘ACCIZ/

it
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Key Inclusionand ExclusionCriteria

InclusionCriteria

A Successful DESClin
patients with stable CAD and
clinical indication for PCI

A Pts. on Clopidogrel 609ng LD
If naive or < 7d on 75 mg.

A Pts. on Clopidogrel 7ng MD
if > 7d or onClopidogrel
300mqg 24h préPCl

FOR

CHICA G.SARDELLA

Exclusion Criteria

AACS patients

A History of bleeding diathesis

A History of stroke

A Patients weighting <60 kg

A Age >75 years old

A Chronic oral anticoagulation
treatment

A Contraindications to antiplatelet
therapy

A Hemodynamic instability

A Platelet count<X @ dh dPPT t |

A Hematocrit <30%
A Creatinine clearance 25ml/

facc1z)

it
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Hypothesis

We assumed that, in HTPR patientsPrasugrel10mgwould result in
a PRL absolute difference of 150 AUC (35% reductiamompared to
Clopidogrel 150mg(with the assumption that the within patient
standard deviation of the response variable is 12), based on

previously published datal2

Samplesize

Z Onthe basis of a twasided test size of 5% and a power &5%, it
was calculated that aminimum of 16 patients would need to be
recruited in each group(32pts. total).

Z 40 pts. (resulted by anincreaseof 25%to adjust for potential
Inclusion criteria unmet) would need to be assesseas non
responders

FOR IMontalescot G,etal.Prasugrel compared with high dose clopidogrel in acute coronar
syndrome.The randomised,doubklind ACAPULCO study.ThrombHaemost2010;10322 CC12

CHICA G.SA RDELi%exopuolos D et aAm Heart J 2011;0:T. 61-«:;;;;;,2’"‘.,;; sssssss "
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FLOWCHART

PCI stable patients recruited (SeptNov.2011)
N= 180

PR Multiplate assessement RESPONDERS

ﬁ

for AUC value 9P % : O
10 patients excluded l NON-RESPONDERS
- 7Ag§> 75yearsold
2 weight < 60 Kg 42 (23%) patientswith AUC>450
Chronic renal failure
1 History of STROKE
History of major Bleeding I
16 pts CYP2C19*2 Carriage Genotyping
Prasugrel | 16 pts
(10 n?g) e —>» Clopidogrel
(150 mq)

0 side effects
—| CROSS-OVER 0 low compliance

0 side effects
0 low compliance

\ 15+ 2 days
Multiplate P2Y12 Assay (AUC) -

16 pts | 16 pts
Prasugrel 15+ 2 days Clopidogrel
FOR (10 mg) Multiplate P2Y12 Assay (AUC) (150 mg) 7

(ACCI2)

H,|[H: G.SARDELLA 3 months Clinical Follow-up (100%) T e T e
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Allocated to Allocated to
PrasugrelA Clopidogrel ClopidogrelA Prasugrel
n=16 n=16

Male % 87,5(14/16pts) 83,3 (13/1fts) ns
Age (rs)=SD 61,8:10,4 62,248,6 ns
BMI (Kg/m2)}t SD 27,8+3,6 28,3+2,7 ns
Creatinine mgdL + SD 0,98+0,61 0,86+0,3 ns
Hyperlipidemig% 62,5 (10/1¢ts) 50(8/16pts) ns
Hypertension% 75 (12/1¢ts) 68,7 (11/16ts) ns
Diabetesmellitus,% 25 (4/16ots) 31,2 (5/1fts) ns
Smoking% 50 (8/16ots) 50 (8/16pts) ns
PriorMI,% 37,5 (6/1fts) 18,7 (3/1pts) ns
PriorPCl|% 37,5 (6/1fpts) 18,7 (3/1pts) ns
Prior CABG% 6,25(1/16pts) 0 ns
MedicalTreatment

- Statin,% 75 (12/1¢ts) 87,5 (14/16ts) ns

- PPIs% 56,2 (9/16pts) 62,5 (10/1¢ts) ns

- B-blocker,% 62,5 (10/16ts) 62,5 (10/1¢ts) ns

- Nitrates,% 25 (4/16ots) 37,5 (6/1fpts) ns

- Ace-Inhibitors,% 37,5 (6/1fpts) 25 (4/16ots) ns

- Aspirin 325 mdp 100 (16/1¢ts) 100(16/16pts) ns
CYP2C19*2 Heterozygous % (37%) 50 (8/16pts) 25 (4/16pts) ns
CYP2C1%2 Homozigous % (6%) 0 12,5(2/16 pts)
Chronicclopidogreluse, >7days 50 (8/1@ots) 37,5 (6/16ts) ns
PRdayO (AUC)}t SD 576+97.20 573.3387.10 ns
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RESULTS

PRIMARY EN{POINT

PRASUGREL CLOPIDOGREL HD p=value

Basdine
576+£97.20 573.3%87.10
AUCmean +SD

15days therapy/each
AUCmean, +SD 325.82+104.70 478.52+ 208.54

Difference in AUC from 251.18:102.10 94.48+150.62
baseline to dayl5

IPA* mean%, +SD 49.69+42.88 9.31+5.19

*Inhibition Platelet Aggregation: (baselineaggregation response- post-dose aggregation responsg

(IPA) baselineaggregation responsex 100

FOR ACC.12)
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RESULTS

Individual response according to treatment
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AUC by treatment sequenc

Data for pre and postcrossover

== Clopidogrel
== Prasugrel

Base Line Prasugrel Clopidogrel

Base Line Clopidogrel Prasugrel

G.SARDELLA G —




SAPIENZA

RESULTS

£&) UMBERTO |

Mean individual response according to treatment

= Prasugrel
= Clopidogrel

28.1%
p=0.0012

3=
o
il
o
IE
©
o

0%

AUC=450

FOR
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RESULTS

AUC by treatment sequence

Data for pre and postcrossover
CARRIER§= 14) NON CARRIERS( n=18)

of CYP2C19*2Allele of CYP2C19*2Allele

— Clopidogrel J 807 = Clopidogrel
=== Prasugrel ) = Prasugrel

CHICA G.SARDELLA
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RESULTS
HTPR rate (AUC>450)

Clopidogrel and Prasugrel treatmen Non carriers and carriers, separately
analyzed for Genotype variation for each treatment arm

W Clopidogrel M Prasugrel W Carriers M NonCarriers
50

o 43.7% 50

&~ 70

® 40 o 43.7%

+ s 40

2 30 £

© _ _ 2 30

D 5, p=0.003 __ p=0.274 E

x 12.5% 20

0 0% 0% E 10 p=1 ——
CARRIERS nonCARRIERS 0 0% 0%
n=14 n=18 CLOPIDOGREL ~ PRASUGREL

FOR \
\ACC.12
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¥ __3 months Clinical Followup ©
" MACCE and MINOFEvents

Allocated to Allocated to
PrasugrelA Clopidogreln=16 ClopidogrelA Prasugreln=16  value

Myocardial Infarction

Death

STROKE

Major Bleeding (BARCClassification)

Number of patients with at leastone
event

Number of events

Haematocrit or Haemoglobin
Decreased

Headache

ChestPain

Vesselpuncture site
haemorrhage

Epistaxis
Oral bleeding

Nausea
GHICA G.SARDELLAnvestigatordefined BT st ssion s s
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3 months Clinicalfollow -up
Individual response according to time of onset

pts32 |
pts31 |

30 , e ee_aver i
E’rﬁmg : At Cross-over time

Prasugrel 3 High dose of Clopidogrel m All Causes of death

Cardiac Death

pts21 |

acpl g m Non-fatal MI

pts19

pisi8 | >1

ptsl7 TVR

ptsls

Pﬁ:i 1 OSTROKE

P13 | | mChestPain * |

o B Major Bleeding

10 B R

P:tss ] Minor Bleeding

pt=5

pts7 |

ptsé

pts3 |

4 :
FOR 523 ] * No ECG changes 2\
pts2 |

# Prasugrel = High dose of Clopidogrel
Ptgi ' L ' L ' L L L I - I L L t‘ I L P L I t‘ ' L ' ff ' //

CHICA 0 10 20 30 40 90 days ol
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RESULTS
ROC Curve

AUC>600

AUC>600

SENSIBILITY 75%
SPECIFICITY 72%

0,6

>
=
=
=

]

c

[
]

=
.
|

Cut-off for

Genetic variation
of CYP2C19%2Allele
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Conclusions

U Up to one third of the population studied on MD or LD clopidogrel treatment may
exhibit High on clopidogrel Platelet Reactivity HTPR).

U Compared with high-dose Clopidogrel 150 mg MDRPrasugrel 10 mgsignificantly
decreased platelet reactivityin patients with HTPR.

U No patients remaining non- responsive after Prasugrel

U Up to half of the population studied showed agenotype variation in terms of
presence of the allelic variant of CYP2C19*2.

U High Clopidogrel dosein contrast to Prasugrel, isfrequently ineffective in the presence
of the CYP2C19*2 allelavhile in non-carriers CYP2C19*2llele both drugs havesimilar
effects.

U This study achieved with an optimal sensitivity and specificity a\UC cutoff
for Genetic variation of CYP2C19*2Allele

FOR (Acc12)
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Major study limitations

U Thesmall population analyzed in spite of the study was powered for the
sample size calculated

U The overall population PR analyzed at baselingut not at 1 month, could
mislead his over time variation assessement

U The lack of thedrug wash-out between treatments,due to the coronary stent
Implantation could affect the platelet response in the second phase of
administration after cross-over

U The gain-of-function CYP2C19**17allele was not tested

U The present study was not powered to detectlinical safetydifferences
between the 2 treatment groups

FOR . CampoG. et al JaCC 2011:57: 288 (ACC.IZ/
CHICA **Zabalza M. et al Heart 2012;98:1008 6t st i 0
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Platelet Reactivity Assessement

Genotype Assessement
for CYP2C19*2 Genotyping
variability

K3 EDTA tube 4 ml
CYP2C19*2 (OMIM # 124020) allelic varian
(rs1799990)was determined by a 206bp
PCR amplification on the basis of the PRNP
Ensembl (Ensembl accession number

FOR ENST00000371321 (ACC )
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