Comparison of 3 Different Assays for Measuring Platelet Function and
Monitoring Residual Platelet Activity after Clopidogrel Medication in
Patient with Coronary Stent Implantation
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Introduction

» Dual pathway inhibition with aspirin and clopidogrel has become
standard care of treatment in high-risk patients

» Clopidogrel low-responsiveness or high on treatment platelet
reactivity (HPR) has emerged to an own clinical entity.

» HPR currently has been accepted as a major cardiovascular risk
factor.

»Used variety platelet function monitoring assay are useful tools to

identify patients with or without response.



Introduction

» Light transmission aggregometry (LTA) is gold standard method.
considerable time, dedicated laboratories and technicians

» VerifyNow assay is a fast, standardized point of care test .

» Multiple electrode platelet aggregometry (MEA) is based on principle of

impedance aggregometry.

Study Patients No Methods definition Clinical relevance
Parodi G, et al. JAMA n= 1789, PCI 10uM ADP, LTA >70% 2 years , MACE
2011;306:1215-1223

Patti G, et al. JACC n= 160, ASC VerifyNow >240 PRU 30d MACE
2008;52:1128-1133

Sibbing D, el al. Thromb n= 1605, MEA >41.6 AUC 6 month stent
Haemost 2010;103(1): 151-9 thrombosis
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Thromb Haemost. 2010 Aug:104(2):287-32. Epub 2010 May 10.

Comparison of methods for monitoring residual platelet reactivity after clopidogrel by point-of-care tests on whole blood in
high-risk patients.

Paniccia R, Antonucci E, Maagini N, Miranda M, Gori AW, Marcucei R, Giusti B, Balzi D, Prisco D, Abbate R.

Department of Medical and Surgical Critical Care, Thrombosiz Center, University of Florence, Florence, faly. ria.paniccia@unifi.t

1] m + s00

o
xn X o
> H01 a0 P
~ 3 = o0
: £ : 2 S>3 8 2o © 0
< J - F 2. 28 o Qo
% " = el ~ 30 : 0%0‘3 o
< < = 0 po°
. = o oo~ % ¢
= ™ < Z 2w 2
— - 2
T, rho=0.71. p<0.0001 5 ° é 00
s k0,63, p<0.o08] 2 i, G | rha=0.70, p<0.0001 T o ho~ .62, p<0.0001
n=RAl <% a k=044, p<d.eul 2 k=0.53. p<0.0001
’ ! o B2 Fo% S o W n=g?
Y A v v ~ v 0 b Samma
: A . e 4 e e w0 e Sk 0 W 40 L
10 ’l.\l ADP-MEA l\l.(') Verif}‘\'o“-PZYIl (PRI:] lﬂ ]l]\rl z\nl".\'l EA (‘\l:C]

Definition of HPR:
MEA = 37 AUC, VerifyNow = 240 PRU, LTA =70%



Different cutoff for Risk Prediction
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objectives

» Asians higher ex vivo platelet reactivity compared with
Caucasians. Therefore results from in Caucasians cannot be

directly extrapolated to Asians.

» The aim of this study was to assess the correlation and
agreement in different device the prediction cutoffs of early
clinical outcome suggested by MEA, LTA and VerifyNow

assay in Korean patients undergoing PCI.



Methods

Study Design

[ 163 patients ]

[ Clopidogrel 600 mg ]
loading dose

Platelet function test
(Pre-PCl)

[ PCI and stenting ]

Platelet function test
Post —PCl(<12-24hr)

30 day major adverse cardiac event
(death, MI*, ST, strokes)

*Peri-procedural MI: post-procedural increase of cardiac biomarkers
(Tn or CM-MB) >3 X 99t percentile




Methods

Patients

-Ages >18 years

- The indication for the procedure may be stable angina or ischemia, unstable angina
without ST changes, or non-ST-elevation ACS (unstable angina with ST depression, or
a non—-ST-elevation MI).

- The ability to comply with study procedures and protocol.

Exclusion Criteria:

- Bleeding diathesis, gastrointestinal bleeding, hemorrhagic stroke, Ml <48 h,
non-hemorrhagic CVA < 3 mo, major surgery < 6 wk, illicit drug or alcohol
abuse, coagulopathy, platelets <100,000/mm3, hematocrit <25%,

creatinine >2 mg/dL



Baseline clinical characteristics of the study populations

Variables No. of Patients (%)
Age, years 64.6£10.3
Female, n (%) 45 (27.6)
BMI, kg/m? 24.5+3.2
Diagnosis, n (%)

Stable angina 17 (10.4)
Unstable angina 97 (59.5)
NSTEMI 45 (27.6)
STEMI 4 (2.5)

Risk factor, n (%)

) : 60 (36.8)
Diabetes I\_/Ielhtus 122 (74.8)
Hypertension

. : 83 (50.9)
Hyperlipidemia 51 (31.3)
Active Smoker '
Pre-PCI, n (%) 54 (33.1)
Pre-Ml, n (%) 35 (21.5)
Pre-stroke, n (%) 19 (11.7)
Hemoglobin, g/dL 13.2+1.8
Platelet count, 103/uL 207.9+64.7
Peri-procedural Ml 39 (23.9)
Discharge medication No. of Patients (%)
Calcium blocker, n (%) 32 (19.6)
Statins CYP3A4, n (%) 59 (36.2)
Statins nonCYP3A4, n (%) 20 (12.3)
Proton pump inhibitor, n (%) 3(1.8)

Cilostazol, n (%) 15 (9.2)




Box

plot analyses

of MEA, LTA and VerifyNow
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MEA Pre PCI 163 43 + 20 < 0.001
Post PCI 163 30 + 15
LTA Pre PCI 163 44 + 19 0.085
Post PCI 163 40 + 19
VerifyNow Pre PCI 163 306 * 81 <0.001
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Comparison of Platelet function data obtained
with or without MACE
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ROC curve analysis for MACE 30 days

(LTA, MEA and VerifyNow)
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0.63 (0.56-0.71) 0.63(0.55-0.7) 0.61 (0.53-0.69)
Sensitivity (%
y (%) 64.1 a1 69.2
Specificity (%
P y (%) 60.5 81.5 56.5
Positive likelihood ratio
1.6 (1.2-2.1) 2.2 (1.5-3.3) 1.6 (1.2-2.1)
Negative likelihood ratio
0.6 (0.4-1.0) 0.7 (0.5-1.1) 0.6 (0.3-0.9)
Cutoff value >31 254 2278
p-value 0.008 0.018 0.028




Correlation and agreement of results obtained by

MEA, LTA and VerifyNow
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High On-Treatment Platelet Reactivity to ADP and
Clopidogrel No responsiveness to Post-PCIl Adverse
Clinical Event Occurrence

Study Patients, No. Methods Definition Clinical Relevance
Gurbel et al. Circulation Elective PCI 5-uM ADP-LTA Mean periprocedural platelet Periprocedural
2005;111:1153-9. (120) aggregation 50% Myonecrosis
Gurbel et al. Platelets Elective PCI 5- and 20-uM HPR post-procedural (ROC) 2-yr ischemic events
2008;19:595- 604. (297) ADP-LTA 46% 5-uM ADP 5-uM ADP OR: 3.9
59% 20-uM ADP 20-uMADP OR: 3.8
Marcucci R et al. Thromb Elective PCI 10uM ADP-LTA HPR (ROC) LTA=55% 1-yr cardiovascular
Haemost 2010;104:279-286. (1108) death, non-fatal Ml
Patti et al. J Am Coll Cardiol PCI (160) VerifyNow P2Y12 HPR 240 PRU (Pre-PCl) 1-month major
2008:30:1128-1133. assay cardiovascular event
occurrence
Gremmel T et al. Thromb Elective PCI 10uM ADP-LTA, Upper quintile LTA262%,
haemost 2009;101:333-339 (80) VerifyNow PRU=273
Ko YG et al. Am Heart J Elective PCI VerifyNow PRU=274 1-month major
2011;161:383-390 (222) cardiovascular event
occurrence
Sibbing et al. 3 Am Caoll PCI/DES 6.4-mol/l ADP Upper quintile (416 AU/min) 1-month definite ST
Cardiol 2009;53:849-856. (1,608) Multiplate (ROC) (OR: 9.4)

analyzer




Correlation between platelet function measurement

Methods Correlation

PanicciaR et al. Thromb LTA and VerifyNow, r=0.7,
Haemost 2010;104:287-292. all p <0.001

Gremmel T et al. Thromb VerifyNow and LTA, r=0.62, p<0.001;
haemost 2009;101:333-339

Kim IS etal.J Thromb 5uM, 20uM ADP r=0.65, p <0.001;
Thrombolysis 2010;30:486-495 LTA and VerifyNow r=0.68, p <0.001

Park YW et al. Platelets 5uM, 20uM ADP , P <0.001,;
, P <0.001

Ko YG et al. Am Heart J , p <0.001
2011;161:383-390

Sibbing D etal. Thromb 5uM, 20uM ADP , p <0.001;
Haemost 2008;99:121-126. p <0.001

Pre, post PCI r=0.50,
OU r stu dy LTA and VerifyNow, r=0.57,

All p <0.001




Limitations

V.

This Is an observational study, the sample size was not
predetermined.

Our study use 10uM ADP induced LTA assays, we could not
assess the correlation use 5 and 20uM ADP induced LTA assays.
Our study only comprised Korean, so mean value of PR and
HPR somewhat high in Caucasians.

Investigation the platelet function not use similar anticoagulant
(MEA assay use hirudin; LTA and VerifyNow assay use citrate

anticoagulant).



Conclusion

This study indicates that cutoff value might predict 30-day
events.

Use three differed device for monitoring residual platelet
reactivity after clopidogrel administration might help identify
patients in whom individualized antiplatelet strategies might
be indicated with coronary intervention.

Compared three differed device used in Korean patients
observed low correlation and agreement than in Caucasians

study.
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