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Kam nas posuvaju novée metodiky
hodnotenia ucinnosti protidostickove]
lieCcby pri arterialnych intervenciach?
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OLM-PHT NUSCH, a.s. Bratislava
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ProtidostiCkové lieky aktualne dostupné v SR

Nazov Sposob
podavanla

Kys. acetylsalicylova inhibicia COX-1 ireverzibilny
(Anopyrin, Aspirin
Protect, Preventax, ...)

Tiklopidin (Ticlopidin-  inhibicia recept. P2Y12 pre ireverzibilny p.o.

Ratiopharm, Aclotin) ADP - nepriamo

Klopidogrel Trombex, inhibicia recept. P2Y12 pre ireverzibilny p.o

Zylt, Egitromb,...) ADP - nepriamo

Prasugrel (Efient) inhibicia recept. P2Y12 pre ireverzibilny p.o
ADP - nepriamo

Tikagrelor (Brilique) inhibicia recept. P2Y12 pre reverzibilny p.o
ADP - priamo

Dipyridamol inhibicia fosfodiesterazy reverzibilny p.o

(Aggrenox)

Cilostazol (Cilostazol inhibicia fosfodiesterazy reverzibilny p.o

Stada)

Eptifibatid (Integrilin)  Inhibicia recept. GP lIb/llla pre reverzibilny V.

fibrinogén



Dovody stanovenia ucinnosti PL

interindividualna variabilita ucinku PL:

1. nedostatoCny ucinok PL
rezistencia na lieCbu
high residual platelet reactivity on treatment
— high on-treatment platelet reactivity — HPR
2. nadmerny ucinok PL

— low platelet reactivity — LPR

viacere klinické studie preukazali v suvislosti s PKI a lieCbou
thienopyridinmi:
» asociaciu HPR so signif. vy$Sim rizikom tromboézy stentu a mortalitou
» asociaciu LPR s rizikom zavaznych krvacavych komplikacii

prevalencia HPR:
— pri lieCbe ASA: 10 — 25%
— pri lieCbe klopidogrelom: 4 - 30%
— prasugrel, tikagrelor: ???



Mechanizmy ,,rezistencie“ (HPR)

Table 1: Main mechanisms of aspirin and Aspirin “resistance”

Clopidogrel “resistance”

clopidogrel "resistances”.
Extrinsic mechanisms

» Non-compliance to treatment
» Under/inappropriate dosing of aspirin
» Drug interactions: NSAIDs (ibuprofen)

» Non-compliance to treatment

¢ Under/inappropriate dosing of clopidogrel

« Drug interactions: i. e. statins (HMG COA reductase
inhibitors), calcium-channel blocker, omeprazole

Intrinsic mechanisms

» Genetic variables
— COX 1 AB42>G polymorphism (21)
— Polymorphism on the gene encoding the
allbpill p1 A1A2
» Increased release of ADP
» Alternate pathways of platelet activation:
— Failure to inhibit catecholamine-mediated
platelet activation (epinephrine)
— Up-regulation of COX-independent pathways
(thrombin, TXA2, collagen)
» High platelet turn-over: surgery, trauma,
myeloproliferative syndrome

» Genetic variables
— Polymorphisms of P2Y12 receptor: i.e. H2
haplotype
— CYP2C19*2 polymorphism (3)
« Increased release of ADP
« Alternate pathways of platelet activation:
— Failure to inhibit catecholamine-mediated
platelet activation (epinephrine)
— Greater extent of P2Y1-dependent platelet
activation
— Up-regulation of P2Y12-independent path-
ways (thrombin, TXA2, collagen)
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Prehlad laboratérnych metéd na stanovenie
ucinnosti PL

Nazov metédy m Monitorovanie lie€by Dostupnost’

Antag. P2Y12

Svetelna agregometria turbidimetria + + laborat6rium

(LTA)

Impedanéna agregometria  impedancia + + laboratérium

(Multiplate)

VerifyNow System turbidimetria + + POCT

Innovance PFA-200 rychlost tvorby + + laborat6rium
dostick. trombu

VASP fosforylacia prietokova - + laboratorium
cytometria

Trombelastografia tvorba krvnej + + POCT
zrazeniny

VysSetrenie P-selektinu, prietokova + + laborat6rium

GPlIb/llla cytometria

Vys. tromboxanu B, imunol. metody + - laborat6rium

Vv sére

Vys. 11-dehydrotrombox. imunol. metody + - laboratérium

Vv moci



Praktické problémy stanovenia ucinnosti PL

Metddy stanovenia ucinnosti PL:

* rOzne spOsoby merania aktivacie dostiCiek
= nizka vzajomna miera korelacie (rozdielne
vysledky) = nie su vzajomne zastupitelné

* su nedostatocne standardizované (najma
LTA)

* nie su jednoznacne stanovene cut-off
hodnoty (vlastne”? vSeobecne platne?
porovnanie vychodiskovych hodnot PR a PR
po lieCcbe?)




Praktické problémy stanovenia ucinnosti PL

« preanalyticka faza (spravna odberova skumavka,
spravna technika odberu, transport vzorky, cas od
odberu vzorky do vysSetrenia,...)

- nadasovanie odberu vzorky vo vztahu k diZke uZivania
lieku a uzitiu poslednej davky

Odporuéané éasy na vysetrenie Uéinnosti protidosti¢kovych liekov

Test Liecba Davka | Odporucany ¢as na vysetrenie uéinnosti
1. . 75 mg I? dni na udrziavace] davke
Clopidogrel - - -
300 mg 8 hodin po podani belusu
(Trombex) - -
600 mg 6 hodin po podani belusu

1 defi na udrziavacej davke (maxim. aéinok v
Ticagrelor 90 mg (2xdenne) [priebehu 8 hodin po podani poslednej davky)

(Brilique)
2 hodiny po podani bolusu (maxim. uéinok v
180 mg priebehu 8 hodin po podani poslednej davky)
5mg 5 dni na udrziavacej davke
Prasugrel (Effient) J10 mg 5 dni na udriiavace] davke
60 mg 45 mindt po podani bolusu
2. ASA (Anopyrin) 81-325mg 2 hodiny po podani

Zdroj: Firemny material k pristroju VerifyNow (vratane zoznamu literatury)



V sucasnosti najpouzivanejsie metdédy na stanovenie
ucinnosti PL klopidogrelom

Table 1: Comparison between the most widely applied platelet function assays.

VerifyNow P2Y12 Multiplate ADP test VASP P2Y12 kit
Assessment principle Turbidimetric Impedance Fluorescent intensity
Medium for assessment Whole blood Whole blood Whole blood
Anticoagulant in collection tube™ Sodium citrate 3.2% Hirudin =15 pg/ml Sodium citrate 0.109 M or 0.129 M
Agonist ADP 20 pM ADP 6.4 pM ADP 20 pM
Addition of PGE1 - - -

{only in case of ADP-test HS)

Timeframe for sample processing® 10 min — 4 hours 30 min — 4 hours Within 48 hours
Total measurement time <10 min <10 min 2-3h
Reported value Platelet reactivity unit (PRU) Unit (U} Platelet reactivity index (PRI, %)
Value range 0400 PRU 0-200U 0-100 %
Point-of-care +++ -
Standard process - - -
P2Y,;-specificity ++ - +++
Manufacturer Accriva Diagnostics, Roche Diagnostics, Rotkreuz, Switzer-  Diagnostica Stago, Asnieres

5an Diego, CA, USA

land

Sur Seine, France

*: Recommended by the manufacturer.
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Publikovaneé cut-off hodnoty pri lieCbe
klopidogrelom u pacientov s PKI

e el et s f e S b i
bleeding. Cut-off n references |Cut-off n references
VerifyNow >208 PRU 11,245  (15,43) <95 PRU 8,449 (57)
Multiplate =46 U 1,608 (70) <19U 2533 (50)
VASP-P =>50% PRI 640 (47,53,1) <10% PRI 1,542 (52)

PRU: platelet reactivity unit, U: aggregation unit, PRI: platelet reactivity index.

Thromb Haemost 2015; 113: 221-230

» terapeutické okno:

Metoda Optimal platelet
reactivity (OPR)
VerifyNow 208 -95 PRU

MULTIPLATE 46-19 U
VASP-P 50-10 PRI



Cut-off hodnoty pre MULTIPLATE od vyrobcu Roche

Cut-off values ADPtest

The cut-off values were established in hirudin blood samples.

Healthy AUC Patient on ADP receptor
individuals )y antagonist therapy
113U
Example: 94 U
Normal range? 5 d e

> 46 U High thrombotic risk in PCI?
High platelet reactivity

46

Example: 10U

<31 U High bleeding risk in CABG*

<19U High bleeding risk in PCI*

Cut-off values ASPltest

The cut-off values were established in hirudin blood samples.

Healthy AUC
individuals w)y

Patient on aspirin therapy

115U
Example: 94 U

Normal range?

71U

< 40U |Inhibition of COX-1 by aspirin’

Example: 10 U m < 30U Strong inhibition of COX-1




Personalizovana PL

« personalizovana PL = individualna uprava PL (druh lieku, davka)
v zavislosti od vysledkov laborat. testov funkcii krvnych dostiCiek

— nevyhody:
« zvySenie finan¢nych narokov
» zvySenie zatazenia personalu laboratoria
» diskomfort pacienta (opakované navstevy)

— podmienky ploSného zavedenia:

1. identifikacia testu s najvySSou senzitivitou a Specificitou

2. Standardizacia preanalytickych a analytickych podmienok laborat. testu
3. urCenie jednoznacénych cut-off hodnét, resp. terapeutického okna
4

overenie pozitivheho klinického dopadu v randomizovanych klinickych
studiach!

Pozitivny klinicky efekt personalizovanej PL nebol v dosial
realizovanych studiach jednoznacne preukazany!

(velké random. Studie GRAVITAS, TRIGGER-PCI, ARCTIC nepotvrdili klin. benefit)
— zly dizajn studii?
— pridruzené klin. faktory ovplyvnujuce vychodlskovu aktivitu
dosticiek: vek, BMI, DM, renalna insuficiencia,..




Klinické vyuzitie stanovenia ucinnosti PL - odporucania

CHEST 2012; 141(2)(Suppl):e895—1198

CHEST Supplement

ANTITHROMBOTIC THERAPY AND PREVENTION OF THROMBOSIS, 9TH ED: ACCP GUIDELINES

Antiplatelet Drugs

Antithrombotic Therapy and Prevention of Thrombosis,
9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

» Ziadna zmienka o stanoveni ucinnosti PL




Klinické vyuzitie stanovenia ucinnosti PL - odporucania

ESC GUIDELINES

European Heart Journal (2011) 32, 2851-2906
¢urru.=&.?’r! doi:10.1093/eurheartj/ehr2 11

CARCHOLOGY @

ESC Guidelines on the diagnosis and treatment of
peripheral artery diseases

Document covering atherosclerotic disease of extracranial carotid
and vertebral, mesenteric, renal, upper and lower extremity arteries

» ziadna zmienka o stanoveni uc¢innosti PL

Odporucania pre diagnostiku a liecbu
periferneho arteriového ochorenia koncatin

Vypracovali: Slovenskd angiologicka spolo¢nost, Slovenska spolo¢nosf pre cievnu chirurgiu, Slovenska kardiologickd spoloénost, Slovenska
internisticka spoloénost, Slovenska radiologicka spoloénost

» ziadna zmienka o stanoveni ucinnosti PL




Klinické vyuzitie stanovenia ucinnosti PL - odporucania

European Heart Journal (2013) 34, 2949—3003 ESC GUIDELINES
ELUROPEAN doi:10.1093/eurheartj/eht296

SOCIETT OF
EARCACH Dy

2013 ESC guidelines on the management
of stable coronary artery disease

The Task Force on the management of stable coronary artery disease
of the European Society of Cardiology

Table 30 Stenting and peri-procedural antiplatelet strategies in stable coronary artery disease patients

Routine platelet function testing (clopidogrel and aspirin) to adjust antiplatelet therapy before or after elective stenting

. 7398
is not recommended,




Klinické vyuzitie stanovenia uc¢innosti PL - odporucania

CURCPEAN doi:10.1093/eurheart/ehu278
SCCIETT OF
= ARCAIOLOGY *

European Heart Journal (2014) 35, 2541-2619 ESC/EACTS GUIDELINES o

2014 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association
for Cardio-Thoracic Surgery (EACTYS)

Platelet function testing or
genetic testing may be
considered in specific high-risk
situations (e.g. history of stent b
thrombosis; compliance issue;
suspicion of resistance; high
bleeding risk).

Routine platelet function testing
or genetic testing (clopidogrel
and ASA) to adjust antiplatelet
therapy before or after elective
stenting is not recommended.

778,892

Platelet function testing should
be used to guide antiplatelet
therapy interruption rather
than arbitrary use of a specified
period of delay in patients
undergoing CABG surgery.




Subor pacientov testovanych na ucinnost’ liecby
klopidogrelom (OLM-PHT NUSCH, a.s.)

MLP

Klopidogrel | ADP test
P.C. Pacient 75 mg (V) VASP-P %
1 |K.L. 1 thl 57 55,3
3. |Vl 1 thl 18 35,9
4. DL 1 tb 26 634 Priemerny vek 6619,33
5. v 1 thl 38 28,8 -
6. |G.M. 1tbl 76 83,0 Zenskeé pohlavie (%) 20,00
7. [D.v. 1 thl 26 52,5 L .
8. |V.P. 1 thl 18 22,6 Muzské pohlavie (%) 80,00
9. |K.T. 1 thl 21 53,4 .

: HPR klopidogrel

10. [S.J. 1 thl 11 54,5 MULTIP?.ATI% y 25,00
11. D.I. 1tbl 57 41,3 ( ) %
12 PG — — HPR klopidogrel (VASP-P)% 55,00
13. |D.L. 1 thl 51 73,5
14. [B.R. 1thl 9 30,5 Rozdielny vysledok 40.00
e Ltb! | 144 MULTIPLATE a VASP-P (%) !
16. S.R. 1 thl 31 50,1
17. [K.O. 1 thl 27 45,9
18. |D.J. 1tbl 14 46,3
19. |N.M. 1tbl 29 58,8
20. S.D. 1 tbl 83 70,7

Cut-off hodnoty pre Gu€innost’ lie€by antagonistami P2Y12 receptorov:

MULTIPLTE - ADP test: < 46 U (U&inna liecba)

VASP: <50 % (u&inna lie¢ba)



Subor pacientov testovanych na ucinnost’ lieCby
klopidogrelom — korelacia MULTIPLATE a VASP-P

Korelacny koeficient (r) = 0,52
p=0,017

100

80

60 -

VASP %

40 -

20

0 30 60 90
MLP  ADP test (U)

Zaver: statisticky vyznamna stredne silna korelacia



Zaver (1)

Stanovenie ucinnosti PL:

» rutinné vykonavanie sa v sucasnosti neodporuca

» mozno zvazit: u pacientov s vysokym rizikom
trombotickych alebo krvacavych komplikacii
najma v suvislosti s invazivnymi vykonmi alebo
pri podozreni na HPR (napr. tromboza stentu)

» pred vysetrenim preverit
» compliance pacienta

» mozne liekové interakcie (SPC lieku):
» pri ASA: ibuprofen, metamizol?

» pri klopidogreli: omeprazol, ezomeprazol, niektore statiny,
blokatory kalciového kanala




Zaver (2)

Stanovenie ucinnosti PL:

>

>

pouzit’ niektoru z trojice najviac odporucanych metod:
MULTIPLATE, VASP-P, VerifyNow

pouzit’ v suCasnosti najviac akceptované cut-off hodnoty
pre vyssie uvedené metody (CAVE! platné pre pacientov

s PKI lieCenych klopidogrelom)

vykonavat v spravhom casovom odstupe od zacatia lieCby

v pripade opakovaného vysetrenia u toho isteho pacienta
pouzivat podfa moznosti rovnaku metédu v rovnakom
laboratoriu

dodrzat vsetky preanalytické podmienky pre danu metodu

vysledky vysetrenia interpretovat v spojitosti s klinickym
stavom pacienta (krvacavé a trombotické komplikacie)



Kam nas posuvaju nové metodiky hodnotenia uc¢innosti protidostickovej
lie€by pri arteridlnych intervenciach?

Dakujem za pozornost.



