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Rozd éleni antitrombotické le c¢cby

antikoagula €ni (anti-lla):

— nep Aimé inhibitory trombinu (nutnost AT IlI): heparin, LMWH

— primeé inhibitory trombinu:  hirudin a analoga, dabigatran

— kumariny — snizuji hladiny na K vit. zavislych faktor a. warfarin

antitromboticka (anti-Xa):
— neprime inhibitory Xa (nutnost AT IllIl):  LMWH, pentasacharid

— prime inhibitory Xa: xabany - rivaroxaban
antiagrega ¢€ni (antitrombocytarni):

— ASA,

— ticlopidin, clopidogrel, prasugrel; elinogrel, tica grelor
— Inhibitory GP lIb/Illa

trombolyticka: streptokinaza, urokinaza, rt-PA

substitu ¢ni:
— ATIII, aPC




Schéema plazmatické koagulace an ektere z
moznosti jejiho ovlivn éni antitrombotickou |[é €bou

Xl — Xlla




Indikace antikoagula ¢€ni léchby
- heparinu, kumarin u

zilni tromboza a embolie

fibrilace sini

chlopnoveé srdecni nahrady

umelé povrchy — HD, mimotéelni obeh
antifosfolipidovy syndrom

DIC
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Funkce heparinu

e Prostrednictvim AT lll:
— Reverzibilni vazba na AT Il

— Potencuje vazbu AT Ill na Flla a FXa (jejich inakti  vaci):
 Na FXa se heparin nemusi vazat
* Na Flla je nutna vazba heparinu

 Uvolnuje TFPI do ob ehu

 Vaze se | na bun écné povrchy:
— Trombocyty : DF 4
— Endotel
— Leukocyty




Rozdil mechanismu reakce AT III s UFH a LMWH
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Monitorace lé €by heparinem

Terapie trombembolie:

e 1aPTT:
—prodlouzeni aPTT 1,5-2,5 R (2-3x)

e anti-lla: 0,2-0,4 j/ml
e anti-Xa: 0,35-0,7 j/ml

« t 1 TC, norma reptildzovy &as




Monitorace lé €by heparinem

Aktivovany koagula ¢€ni ¢as
ACT (Activated Cloting Time)
» Aktivace koagulace kontaktnimi povrchy, napr. kaolin
V piné krvi: ,bed side” test
V hrudni chirurgii pfi mimotélnim obéhu
Norma: 120-180s
Terapeutické hodnoty: 300 - 600 s




Nizkomolekularni hepariny

Ucinna latka
Nadroparin
Dalteparin
Enoxaparin
Bemiparin
Parnaparin
Tinzaparin
Certoparin

Nazev
Fraxiparine
Fragmin
Clexane
Zibor

anti-Xa / anti-lla
3,0
2,0
3,3
8,0
4,0
1,8
4,2




Monitorace lé ¢cby LMWH

e anti-Xa (odber za 3-4 h. od aplikace s.c.):
—0,2 - 0,4 J/ml - profylaxe
—0,5-1,0 )/ml — terapie

e pouze hranicne 1 aPTT pri terapeutickém
davkovani




e FII, FVII, FIX, FX

co
e karboxylaxe glutamové FHE
kyseliny CH2

|
e nutna k vazbé na fosfolipidy COO-
pres Ca mustky

~Carbo

 koagulacni faktory jsou l ;Ej
tvoreny, ale nejsou
koagulacné aktivni - PIVKA CO NH
formy (Protein Induced by D
Vitamin K Absence / |
Antagonist) CH-COO:-

Koagulacni faktory vitamin K dependentni




Prehled kumarinovych preparat

genericky nazev polo cas

etylbiskumacetat ( Pelentan) nodiny
warfarin ( Warfarin ) nodin
fenprokumon ( Marcoumar ) nodin




Monitorace Ié ¢cby kumariny

Protrombinovy cas (PT):
o terapeutické rozmezi.

e 2,0 — 3,0 INR (international normalized ratio)
e normalni hodnota:

0,8—-1,2INR

ISI (International senzitivity index)




Primeé inhibitory trombinu
(nepot rebuji k u cinku AT III)

hirudin
rekombinantni - lepirudin (Refludan)
syntetické - argatroban — (Novastan)
- dabigatran — p.o. (Pradaxa)
- k prevenci v ortopedil

monitorace:
— aPTT

— Ecarinovy test (ECT): ecarin st epi Fll na Flla
nezavisle na Ca a fosfolipidech




Inhibitory Xa

* neprime

— pusobi prost rednictvim AT Il

— syntetické pentasacharidy

— fondaparinux (Arixtra )

— idraparinux — prodlouzeny ucinek (1x tydné s.c.)
e prime - xabany

— nepot rebuji k U €inku AT Il

— rivaroxaban (Xarelto) — prevence v ortopedil

e monitorace: antl-Xa




Antidota antikoagula ¢ni |écby

e Heparin, LMWH:
— Protamin
e Vaze hepariny
* Nedostate€na neutralizace po s.c. aplikaci LMWH
« Warfarin:
— K vitamin
— Koncentrat protrombinového komplexu
e FIl, VII, IX, X
— Mrazena plazma

e Inhibitory lla, Xa:
— Nemaji antidota




Cesty aktivace desti €ek
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Acetylosalicylova kyselina

 Irreverzibilni acetylace serinu 529 v COX-1

e Pokles:
o Aktivatoru desticek tromboxanu (TX) A2
e Jeho metabolitu tromboxanu TXB2 v séru

e 11-dehydro-tromboxanu B2 v moci
* Asi 30% je mimodestiCkového puvodu

e 150x mensi afinita k COX-2:

e Acetylace serinu 516

e 10% cirkulujicich destiCek obsahuje COX2
 Muze byt zdrojem TXA2




Inhibice COX-1

~ acetylosalicylova kyselina (ASA ):
~ Anopyrin, Godasal, Acylpyrin, Aspirin
~100 (200) mg denn e
~uc€inek po celou dobu zivota trombocytu
~nutno vysadit minim. 3-7 dn U pfed operacemi

~ ostatni antirevmatika (NSAID):

 indobufen (lbustrin )
- 2x200 mg

- reverzibilni i ¢inek 12-24 hod
- neprokazan p riznivy klinicky efekt




Thienopyridiny

Irreverzibilni blokada ADP receptor 0 P2Y12:

— Vznik disulfidovych m astk G mezi Iékem a cysteinem receptoru

— Jiz ve fazi megakaryopoezy — nutno p  fed operacemi vysadit 5-10
dnt

Prole ¢ivo:
— Aktivni forma vznika v jatrech p  isobenim cytochromu P450
e Ovlivn éni i jinymi lé ¢€ivy
CYP2C19*1, pomalejSi metabolismus u alel *2, *3
CYP3A4
CYP1lA2
CYP3AS5:

Inhibice:
— CYP2B6

Veétsi variabilita U €inku na destiCky nez ASA




Thienopyridiny

~ Ticlopidin (ApoTic)
~ 2x250 mg dennée

~ Clopidogrel (Plavix)
~ 75 mg denn é

~ Prasugrel

Prima Ié¢iva, ne prolé €iva, mén é variabilni U €inek:
~ Ticagrelor: p.o.

~ Cangrelor: I.v.

~ Elinogrel: p.o. + I.v.




Monitorace antiagrega ¢ni lé by - ASA

Klinicky:
— recidiva IM, CMP, ICHDKK
Laboratorn € — definice (?) U _€innosti-rezistence:
 Agregace indukovana ADP 10 pM/ml v PRP:
- maxim agregace < 707%
Agregace indukovana ARA 0,5 mg/ml v PRP:
- maxim. agregace< 207%

Agregace indukovana kationickym propylgalatem v PRP:
— pokles strmosti krivky < cca 50%/min.
— doba k dosazeni 50% maxima > cca 100 sec.

PFA-100:
— prodlouzeni CT po kolagenu s epinefrinem nad horni hranici normy
| metabolitu: tromboxanu- (32 v seru (11-dehydro v moci)




Monitorace antiagrega cni lécby
clopidogrel

Agregace indukovana ADP 5 nebo 20 uM/ml v PRP:
- pokles o 10-30% v absolutni hodnoté oproti pred lécbou

VASP-P:
— fosforylace vasodilatatorem (PGE1) stimulovaného fosfoproteinu
— stimulace receptoru P2Y12 blokuje fosforylaci VASP

— méfi se fosforylace VASP po pridani ADP po predchozi
stimulaci PGE1

— Je-li P2Y12 blokovan clopidogrelem, pridani ADP nesnizi
fosforylaci VASP

— U¢inna |é¢ba — fosforylace po pridani ADP neklesne < 507%




Monitorace antiagrega c¢ni léchby
agregace plné krve Multiplate ©

e Impedancni agregometr
e plna krev

* Indukce agregace
— ARA (ASPI test) - monitorace:
— ADP idogrelu
— ADP+PGE1 idogrelu
— trombinem (TRAP test) . lIb/llla




Mixing
Chamber

« Increase in light transmittance
with agglutination of beads

« Rate and extent of change
measured

- Reported as PRU and % inhibition

Agunist* _
e

Platelets in whole Fibrinogen-coated Agglutinated beads
blood maximally beads aggregate in clusters
activated by agonist
in mixing chamber

PGG = point of care. PRU = platelet reaclion unit.




VerifyNow light transmittance
with agglutination of beads

Light
SOoUrce

Uninhibited specimen Inhibited specimen

P2Y,. assay: ADP is agonist and the rate and extent of change is measured; reported as P2Y. . reaction units
Aspirin assay: A4 is agonist and reactivity is reported as aspirin reaction units
EP lIbAlla assay: iso-TRAP is agonist and reactivity is reporied as platelet agaregation units




Monitorace inhibitor u GP IlIb/IIA

~ monoklonalni protilatky, peptidy a malé molekuly

e Agregace v plné krvi - impedan €éni metoda
Multiplate®:
e TRAP test:< 30 U

* VerifyNow Assay®:
— Platelet Aggregation Units (PAU)

— abciximab (ReoPro®)  eptifibitide (Integrilin®)
e 0-44 PAU - > 80% inhibice 0-31 PAU - > 80% inhibice
e 0-13 PAU - > 95% inhibice 0-10 PAU - > 95% inhibice




A 4

aver

* Dosud neexistuje doporuceni standardne
monitorovat antiagregacni terapii a dle vysledku
testu upravovat terapii

e Doporuceno je pouze v ramci klinickych studii




Trombolytika

o streptokinaza (Streptase, Kabikinase, Awelyzin)
e urokinaza(Ukidan), prourokinaza (scu-PA)

plazminogen

Streptokinaza + plazminogen urokinaza
— DU

plazmin
— monitorace T € 30-90 s
 r-tPA (Actilyse)
— vazany na fibrin aktivuje plazminogen
— kratkodoba aplikace, ktera se nemonitoruje (fibrinogen)




Substitu €ni [é €ba inhibitory koagulace
(meérfime primo jejich funk ¢€ni aktivitu)

Antitrombin Il (Antithrombin 1)

1 jednotka zvysuje hladinuo 1-1.5%

— vrozeny defekt
o profylakticky perioperacné, v gravidité s profylaxi LMWH/UFH
 pfilécbé TEN s LMWH/UFH

— ziskany defekt s poklesem <50 %
e Sepse
« TEN

Protein C (Ceprotin, Xigris)
— vrozeny homozygotni defekt s purpurou fulminans
— pripadny tézky defekt ziskany — meningokokova sepse




