High on-treatment platelet reactivity to
thienopyridines .
Is it clinically important in ACS/PCI?

» Thank you Dr laurent BONELLO



High on-treatment platelet reactivity to
thienopyridines .
Is it clinically important in ACS/PCI?

Pr PAGANELLI Franck
Département de cardiologie

Hopital nord Marseille
FRANCE



What is HTPR?



Large interindividual variability in
clopidogrel responsiveness

Genetlc Factors

* Pelymorphisms of CYP

* Pelymarphisms of GPla

* Folymorphisms of PZY,,

md%

Clopidogrel Response Variability

Clinical Factors Cellular Factors
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Responsiveness is unpredictable



« The optimal definition of resistance
Or non-responsiveness to any platelet
agent should be the failure of the
antiplatelet agent to inhibit the target
and Its action »

Platelet function monitoring in patient with coronary artery disease.
Gurbel PA JACC 2007:50;1822-34



There Is a strong link between PR and
recurrent thrombotic events: threshold

Aunthor I End point Follow-up Platelet assay Cut-off value
Barragan et al. 46 sT 1 month VASP index 50 %
Bonelle et al. 144 MACE & months VASP index 50 %
Frere et al. 195 MACE + stroke 1 month VASP mdex i3 %
Blindt et al. o9 sT & months VASP index 48 %
Price et al. 380 CWdeath+MI 6 months VenfyNow P2Y12 225 PRU

Marcussietal 683 CVdeath+MI 12 menths VenfyNow P2Y12 240 PRU

Gurbel et al. 207 CVE 24 months  LTA 5pmel ADP 46 %

For example
Threshold of VASP index is = 50 %with a high NPV for MACE
= Definition of High on treatment platelet reactivity (HTPR)



Why is it clinically important ?



To avolid stent thrombosis



Stent thrombosis : an early event
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Stent thrombosis remains in the vast majority
of cases an early (<30 days) event.

Ong a. et al JACC 2005 Wiviott SD et al. Lancet 2008



STENT thrombosis is
rare =1a 3%

expensive 50% mortality




No HTPR

Logrank p<0.01

If we decrease HTPR, ik
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Figure 3. Kaplan-Meier curve of freedom of definite stent thrombosis
survival according to groups.

Tailored Clopidogrel Loading Dose According to Platelet Reactivity
Monitoring to Prevent Acute and Subacute Stent Thrombosis
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How to detect HTPR?



By several tests

Test Measure Advantages Dizadvantages
Light transmission Platelet aggregation Historical gold standard Time consuming
agpragometry (LTA])
o High sample volume
Verify now Platelet aggregation Simple to use Limited haematocrit and platelst
COHTE FANgE
Point of care
Low sample volume
Platelat works Platelat aggregation Minimal sample preparation Limited studies
Whole blood assay
Flatelet surface P-selactn, Actvation dependent Low sample volume Requires flow cytometer and

platelet surface-activated GP
b/, leukocyteplatelet
aggregates

Thromboelastography platelet
mapping system

Impact cone and platalet
analyser

WASP (vasodilatorstimulated
phosphoprotein)

changes in platelet surface

Platelet contribution to
clot strength
Shear-induced platalet
adhesion

PIY¥12 signalling
dependent

Whole blood assays
Whole blood assay

Simple to use not widaly

Rapid result available
Point of care

Low sample volume
Mo sample preparation
Whole blood assay
Low sample volume

Whole blood assay

Blood samples can be mailed at
FOOm temperature 0 a core
laboratory

Specificity for PZY12

experienced technician

Limited studies

Mot widely available

Requires flow cytometer and
experienced technician




Can we modulate HTPR?



Yes we can ...

WAR PRODUCTION CO-ORDINATING COMMITTEE




VASP study: multicenter prospective
randomized study

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

Loading dose (LD) -ASA 250mg
-Clopidogrel 600mg

Randomization
/ (n=429)

1 VASP 2 50%

Maintenance dose -ASA 160 mg
-Clopidogrel 75 mg

1° endpoint: Definite stent thrombosis

2° endpoints: MACE including CV death, Ml and U-TVR
TIMI major and minor bleeding at 30 days




Biological results

(%]

Flatelat raaciivity

VaSP 1 YASP 2

mom iR n=M&

VASF 3 VASF 4

n= K% r = 4

Platelet reactivity monitoring enable to the reach
therapeutic window in almost all patients



PR monitoring decreased the rate of
thrombotic recurrences without
Increasing bleedings

100% = | VASP- guided group
T
98% - - ngr.‘
_ End Point C ntru:-l Group Y ASP-Guided Group p ¥alue

. L 2143 in= 215}
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Days

JACC. 2008. Am J Card. 2009



So must detect HTPR to select
patients on high risk stent
thrombosis

So we must detect HTPR
for adjusting loading dose
regarding the test results
(monitoring)



Take home message

« HTPR is clinically important to detect
patients with high risk of stent thrombosis

 HTPR is clinically important to perform
monitoring platelet inhibition



Thank you for your attention



Question 1

« MrPAGANELLI

* In the GRAVITAS, we detect HTPR but
there is no significant difference in MACE

e HTPR doesn’t work ?



GRAVITAS Study Design

Elective or Urgent PCI with DES*

|
VerifyNow P2Y12 Test 12-24 hours post-PCI

High-Dose Clopidogrel’

Standard-Dose Clopidogrel”

clopidogrel 600-mg, then clopidogrel 75-mg daily X 6 months

clopidogrel 150-mg daily X 6 months

Primary Efficacy Endpoint: CV Death, Non-Fatal Ml, Stent Thrombosis at 6 mo
Key Safety Endpoint: GUSTO Moderate or Severe Bleeding at 6 mo
Pharmacodynamics: Repeat VerifyNow P2Y12 at 1 and 6 months

*Pen-PCI clopidogrel per protocol-mandated criteria to ensure steady-state at 12-24 hrs
Tplacebo-controlled  All patients received aspirin (81-162mg daily) GRAVITAS



Pharmacodynamics: Effect of SD vs HD Clopidogrel

Standard-Dose High-Dose
200~ P=0298 P < 0.001
| I 1 I | |
400 — 1 T
PRU 300- i
alue . E . .
200 — .. . =
100 —
U | .
N=1105 N=1013 N=940 N=1109 N=1012 N=944

1 | |
Post-PClI 30d 6 mo

ITT population

Post-PCI 30d 6 mo

Persistently high
reactivity @ 30
days: 62% vs 40%,
p<0.001

GRAVITAS



Primary Endpoint: CV Death, MI, Stent Thrombosis

oy

2.3% vs. 2.3%
HR 1.01 (95% CI 0.58 - 1.76)
p=0.98
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GRAVITAS study

e Detection of HTPR, decrease HTPR

but there IS no monitoring ...to reach the gold
value

 Stable angina unpower study ...



Question 2

« Mr PAGANELLLI, there is now a new platelet
agent « prasugrel » which is superior to
clopidogrel so do we need perform HTPR if
our patient on prasugrel treatment?

B1oo

***P<0.0001

Prasugrel 60 mg l 0.8

16 0 i4

VASP PRI (%)
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Prasugrel decrease HTPR...
more than clopidogrel 75mg
more than clopidogrel 150 mg

= Clopidogrel
— Prasugre|
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Figure 2. PR by Treatment Sequence

Data for the pre-crossover and post-crossover penods are depicted. Least-
squares estimates and 95% confidence intervals are presented. Black line
indicates clopidogrel: green line indicates prasugrel. PR = platelet reactiv-
ity: PRU = platelet reactivity unit{s).
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Prasugrel Overcomes High On-Clopidogrel
Platelet Reactivity Post-Stenting More Effectively
Than High-Dose (150-mg) Clopidogrel

The Importance of CYP2C19*2 Genotyping

Dimitrios Alexopoulos, MD,* Gerasimos Dimitropoulos, MD,* Periklis Davlouros, MD,*
Toanna Xanthopoulou, MD,* George Kassimis, MD,* Eleana F. Stavrou, PHD,}
George Hahalis, MD,* Aglaia Athanassiadou, PHDY

Patras Gresce



 But there Is biologic prasugrel resistance
* There Is also HTPR with prasugrel




For example In TRITON-TIMI 38

- Prasugrel
- Clopidogrel

VASP PRI <80 B
Prasugrel 71%

Clopidogrel 31%

P=0.0001
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Also In our study
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CLINICAL RESEARCH Interventional Cardiology

High On-Treatment Platelet Reactivity After

Prasugrel Loading Dose and Cardiovascular Events
After Percutaneous Coronary Intervention
in Acute Coronary Syndromes
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25%....
The same value
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VASP Index After Prasugrel LDy

Although the vast majonity of patients had platelet reactivity (FR) Dalow 50,
25.7% were considersed to heave high orHreatment platelet reactivity (HTPRL LD
loading dose; VASF = wasodilator-stimutated phosphoprodedn.




HTPR is clinically very important
to detect MACE

o} T 2 1-Month Outcomes in GR (VASP Index <50%)
L GR abla and in Patients With HTPR (VASP Index =50%)
Lk
z PR GR HTPR
4 Dt come (n = Z25) {n = TG} p Valae
£
£ HTPR CV death 1 ]
S Recurment ACS 0 4
27 Stent thrombosks L1 3
k All MACE 1 T <0001
o] Fajor TIMI bleeds 2 o
Minor TIMI bleeds 2 i
0.7 All TIMI bleeds 4 : § 0.70
a 'Ill. Z!J GIII
Falienw-up jriays) ALCS = aoute ocoronany syndremes; GR = good respondess; HTPR = high on-boatmend platolok
reacitvity: MACE — major adversa cardias avenbisk TIMI = Treomisolysis In Myocardial edanction;
Kaplan-Meier Analysis of Survival Frae ¥ASF = wasodilstor-stmulated phosphoprotoin: oiher abbreviations as in Tablk 1.
From Thrombotic Events Comparnng GR and
Patients With HTPR
ood responders (GR) had 5|EI' imcanthy '|I,gher survihval free Trom I'I'IE_]D" warse
cardlac events. than patients with hign on-reatment platelet reactivity (HTPR)
fhog p = 0uDDL)L




So we must monitoring patients with
prasugrel to detect HTPR ...



(IPA) %

Inhibition of Platelet Aggregation

Question 3

Mr PAGANELLI, there is now a new platelet
agent « ticagrelor » which is superior to
clopidogrel so do we need HTPR with
ticagrelor ?
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Sorry

 There is no ticagrelor in France

* So we can’t perform this kind of study ...



Take home message (2)

HTPR is clinically important to detect
patients with high risk of stent thrombosis

HTPR is clinically important to perform
monitoring platelet inhibition

Despite GRAVITAS study
Even with prasugrel




BACK UP

» Thank you Pr Paganelli, but the Asian
cohort (Pr PARK) don’t support the
predictive value of HTPR ( VerifyNow)

« S0 HTPR s really necessary ?



Thank for your question....

A Point-of-Care Platelet Function Assay and C-
Reactive Protein for the Prediction of Long-Term
Cardiovascular Events in Patients Receiving
Drug-Eluting Stents

: A prospective, observational cohort study

Duk-Woo Park, MD, PhD

Professor of Medicine, Interventional Cardiology,
University of Ulsan College of Medicine, Asan Medical Center,
Seoul, Korea




Results no link with outcome

Primary end point according to HTPR
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Primary end points: composite of death, MI, stent thrombosis, stroke



No ACS patients

Study Population

* The study population included consecutive patients with
(1) elective PCI with DES,

(2) measurement of post-PCI VerifyNow® P2Y12 assay and baseline
high-sensitivity CRP at the Asan Medical Center (Korea) between Mar.
2006 and Dec. 2009.

» Acute Ml within 48 hrs

» Use of glycoprotein |Ib-llla inhibitor

» Thrombocytopenia <80,000

« Concomitant inflammatory conditions or malignancy.




