PORUCHY HEMOSTAZY
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Faktory zajistujici fluiditu krve

" zmena nebo porucha

"normalni tok krve ) (normalni srazlivost) VvV kterémkoliv 7 téchto
- dostateCny obéh - vyvazena regulace o . s
kdy nedochazi pro a protisrazlivych fa ktoru (nebO kOm b|nova Na
‘ "y Sasti hanizm g ,
eSta?ené?gtlévcaSIj L eenaniATE ) porucha) ma za nasledek
\ / - fyziologickeé srazeni krve (=
hemostaza)
" primarni
fluidity > » sekundarni
krve D - patologické srazeni krve (=
tromboza)
[nepos';kozené cévni " zvyseljl rI,ZIka
sténa " spontanni

- zachovaly endotel a
dostatec¢na produkce
jeho mediatorud
\_ Y




Primarni hemostaza

Eryhracyt * endotel normalné brani hemostaze sekreci
. Pl inhibitoru agregace desti¢ek a koagulace
= v ~ oxid dusnaty
= — prostacyklin
- trombomodulin
- heparan-sulfat
tPA
= En poskozeni endotelu adheruji trombocyty
vWf exprimovaném na odkrytém
subendotelu prostfednictvim jejich receptord
= (GPIb-IX)
hemorrhage = dochazi k aktivaci desticek a uvolnéni jejich
mediatoru z granul

K ooz - tromboxan, PAF, ADP, serotonin — aktivace
dalsich trombocytu (agregace),
vazokonstrikce

— exprese mtegrlnu (GPIIb/IIIa) — vazba fibrinu
a tvorba def. zatky

= trombocyty se podili i na aktivaci sekundarni
hemostazy

=
Activated platelet iPlb-11la
¥

Fibrin formanon

TXAZ

Release reaction




Activation Inhibitors ADP P2Y,, Receptor ADP P2Y, Receptor

PAR-1 Antagonists Antagonists Antagonists
SCH 530348 Ticlopidine A2P5P
E-5555 Clopidogrel A3P5P
. Prasugrel MRS2179
Thrombin_ [AZD6140 (ticagrelor]] MRS2279
[Cangrelor] MRS2500

[PRT128 (elinogrel)]

5-HT2A Antagonists

R-1012444
Naftidrofuryl
Thromb?’fone Sarpogrelate
Inhibitors AT-1015
Aspirin --
NCX-4016
Ridogrel .
s s Adhesuor.i
Picotamide Antagonists
Ramatroban C1qTNF-related

protein-1
DZ-697b
RG12986

Fibrinogen
Y

"
Endothelium -
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Collagen

Aggregation Inhibitors

GPla/lla Inhibitor GPVI Inhibitors GPIlIb/llla Inhibitors
EMS16 Monoclonal antibodies ~ Abciximab

Eptifibatide

Tirofiban
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Sekundarni hemostaza

= 2 typy aktivace

— vhnitrni cesta

pavrch

X1I HMWK " nastava po
vnejsi cesta X l,. Kal~ Prek ~ kontalgtu HMWK,
vila xna—-j faktoru XII a XI s
N negativné nabitym
W //'3““*EjL XI-HMWK povrchem, napf.
VII X *obnazeny kolagen
s vhitini cesta v sub-endotelialni
™\ vrstvé cév
Y ' * |ipoproteiny
/‘IXE (chylomikrony,
D et
Y = * sténa bakterii

Fibrinogen

Xa Vi "@ - vnéjsi cesta
F'rntrnml:lin Trombin = tkanova fa£<to,r (TF,
X1 fIIT) uvolneny z
va A " poskozenych tkani

funguje jako
Zesit'ovany fibrin

X1l1a kofaktor f VII a V



Bunecny model

» Ustiedni bod » F4ze iniciace
—Vznik trombinu z " Faze amplifikace

rotrombin ,
vp 0 O, I? 8 " " Faze propagace
" Predchazi vsak dalsi
Fea kce INITIATION » AMPLIFICATION » PROPAGATION

prothrombm () free VWF fibrinogen (1)

= TFi faze i

i y thrombm (Na) = \/|IIIWVWF
— P rol Ina J | se prothrombin (Il) —» THROMBIN (a)
_ P‘r'-ekr lva .Il Se / = \ Vllla J Xllla
y J Xia % I IVIIa\‘ Xa

TF-Vila . Va
v
"""" acﬂvatedplatelet
P-selectin ¥ i “gplib/lla
CDAOL PAR T4 P2Y12/ADP  FIBRIN
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Faze iniciace

" TF — exprimovan pouze po poskozeni
— Subendotelialnée

* Bunky hladke svaloviny, fibroblasty,
makrofagy, endotelialni bb

— V cirkulaci
= Desticky - malé mnozstvi

X Prcthrombin X

= Na povrchu bunek nesoucich TF

— Kontakt s faktorem VII, aktivace
komplexu TF/VIIa

— Aktivace faktoru X a IX

— Konverze protrombinu na trombin WW&S&
= V této fazi je vyrobeno jen malé

mnozstvi trombinu

— Inhibicni faktory

* TFPI - inhibi¢ni komplex TFPI/Xa
= Antitrombin III
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Activation Inhibitors ADP P2Y,, Receptor ADP P2Y, Receptor

PAR-1 Antagonists Antagonists Antagonists
SCH 530348 Ticlopidine A2P5P
E-5555 Clopidogrel A3P5P
. Prasugrel MRS2179
Thrombin_ [AZD6140 (ticagrelor]] MRS2279
[Cangrelor] MRS2500

[PRT128 (elinogrel)]

5-HT2A Antagonists

R-1012444
Naftidrofuryl
Thromb?’fone Sarpogrelate
Inhibitors AT-1015
Aspirin --
NCX-4016
Ridogrel .
s s Adhesuor.i
Picotamide Antagonists
Ramatroban C1qTNF-related

protein-1
DZ-697b
RG12986

Fibrinogen
Y

"
Endothelium -
@) EGw WM MO VO) HOH BOM NOw) HOW WOM | . _ MAOH) (0N (@) EON) (0w KOD FGw I

Collagen

Aggregation Inhibitors

GPla/lla Inhibitor GPVI Inhibitors GPIlIb/llla Inhibitors
EMS16 Monoclonal antibodies ~ Abciximab

Eptifibatide

Tirofiban
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Amplifikacni faze

" Probiha na povrchu deticek T
— Desticky adheruji na vaskulani a /\ Amplification phase
extravaskularni struktury
= \Von Willebrandlv faktor () T~
1) TF aktivuje desticky
— Aktivace zahrnuje @
= Nepravidelny tvar, pseudopodia (zvétseni J T
povrchu)
= Exprese receptorl a vaznych mist ()

= VVyplaveni serotoninu, Ca, ADP, faktoru V,
fibrinogen, PDGF, VWF

2) Aktivace faktoru V VIII a XI INITIATION » AMPLIFICATION ——» PROPAGATION
- Faktor V je na povrchu desticek aktivovan K proiomsin( oo fibinogen ()
trombinem z iniciacni faze P i

."-.Va

VI
= Faktor VIII z{stava na povrchu desti¢ek 2 T, 8 é@
— Trombin aktivuje i faktor XI P-selectin V" nnoy </ opllblle

CD40L PAR1:4 P2Y12/ADP  EFIBRIN

: bin (la) = v||IIWWF
- Trombin aktivuje faktor VIII na destickach  ~ @ 7 prothrombin (I) —» maomam(-a)
= vWF se oddéluje z komplexu a umozniuje dalsi / = N / ¥ 3
adhezi TF-Vila X'a 'Vxl";'\, e
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Amplifikacni faze 11

3) Tenazovy komplex
— Aktivovany faktor IXa se vaze

na VIIIa - tenazovy komplex

IX

(VIIIa/Ixa) |
= Konvertuje faktor X na aktivni Xa [ = Profhromtnace

4) Protrombinazovy komplex

Formation of Tenase and

e JCme) N (v

Prothrombinase

Prothrombin

Activated platelet

— Aktivovany faktor Xa tvori
komplex s Va

5) Tvorba trombinu S

- Protrombinaza konvertuje @/ /®

protrombin na velké mnozstvi
trombinu

= 300 000 ucingjsi nez faktor Xa

INITIATION

prothrombin (Il) free VWF

Xa \ t
thrombin (lla) = v/||I/WWF

» AMPLIFICATION ———— PROPAGATION

fibrinogen (I)

XIII

prothrombin (ll) = THROMBIN (Ha)

VIIIa \ / Xllla
; Vll Xa !

IX “... Xla
2/ activated platelet
P-selectin ¥~ 0nA Taplib/illa

CD40L PAR1:4 P2Y12/ADP  EFIBRIN
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Propagacni faze

" Dalsi produkce trombinu

" Trombin konvertuje
fibrinogen na fibrin

" Tvorba stabilni fibrinove sitée
—_ Uéast fa ktoru XIIIa INITIATION » AMPLIFICATION » PROPAGATION

free VWF fibrinogen (I)

t XIII

thrombm (a) = \/IIINWE
prothrombm(ll — THROMBlN (Ha)
IXa \
V"a Xllla
Xla IXa
=V Villa Xa
Xla

prothrombln (II)

TF- Vlla

I
....‘ I v
"2/ activated platelet
P-selectin ¥~ f “gplib/illa

CDAOL PAR T4 P2Y12ADP  FIBRIN
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Funkce trombinu

1 > F\Va

F]I;.MEI!?J (== thrombin ===y inflammation
activation

/ \%X protein C activation
anti-fibrinolysis \ & anticoagulation

FX] activation

FV, PVl @ FXII activation &
—— Fyva Fvilla vy fibrin stabilisation

fibrinogen > fibrin

ESC Working Group on Thrombosis — Task Force on Anticoagulants in Heart Disease: Anticoagulants in heart disease
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Fibrinogen - fibrin

= 3 pary polypeptidu ([A-a][B-BI[y]), -
340kDa
o °'\r X

Y
N C (OTE Fibrinogen

4

< ' | Monomers
(N -ﬁo;fa?@mm R (/2“’\0\0

’g%n 9, ° ) coiled coll O

»

\" % N-linked glycosylation ‘ Catalyst

[ (e.g. Thrombin)

rFbgyC30 « thrombin cleavage slte
" trombin (serinova proteaza)
odstépuje fibrinopept#_cl:ljy_A a(B ?3 ) o—mm
generuje monomery fibrinu (a-B-y b
’ > Fibrils

" monomery spontanné agreguji a
vytvari fibrinovou sit

= trombin rovnéz aktivuje fXIII
(transglutaminaza), ktery tvori pricne
vazby mezi polymery fibrinu

22.5nm
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Regulacni mechanizmy srazeni krve

®" rychlost toku krve st Eannse
= koncentrace inhibi¢nich faktord 1 : ; N/
- (1) kontrola na Urovni trombinu \jﬂ“ = | am(—> 4_®
= antitrombin III (a heparan-sulfat) S
*inhibuje rovnéz fVII, X, XI a XII - LY
= a2-makroglobulin | {
= heparin kofaktor II T FIbNOGEN gy FibIiN

clot

= al-antitrypsin
— (2) kontrola na Urovni faktoru Xa
= protein C + trombomodulin

m prOtEIn S Blood flow
= aktivita fibrinolyzy &
\ /> @ \ \": VilIa i active

0000000000000000000000000000000000000000000000

]
1 4 Phospholipid surface ! Ca



Fibrinolyticky system

" plazmin (serinova proteaza)
cirkuluje jako neaktivni proenzym
(plazminogen)

~
— volny plazmin rychle inhibovan a,- -
antiplasminem g
" aktivace plazminogenu pomoci AT .
tPA (endotel. bb.) a ukokinazy U
(epitel. bb.) na plazmin H > tPA Fibin
" degradace fibrinu na degradacni st Plaskif
produkty : o /
- i : p AP Fibri
= aktivita tPA inhibovana PAI-1 N s 4 Digrsasten
3 4 Products
- Plasmin/AP (including D-dimer)
e

15



Heparin vs. Warfarin

nitiation  TF/Vlla q—@

- | Xa
Amplification Villa
Propagation

Targets of heparin

Va
Xa () Targets of VKA

Thrombin activity

Fibrinogen ————Fibrin

ESC Working Group on Thrombosis — Task Force on Anticoagulants in Heart Disease: Anticoagulants in heart disease
1 6 Thrombosis and Haemostasis 109.4/2013



FELAAL]
.
-

Pusobeni antagonistu vitaminu K na tvorbu koagula¢nich

f‘aktol.lol Vy llepatocyul ..... sasoneeene®t PR L LTI, ..__...-.'
KUMARINY 3 Plazma ¢

Jaterni buiika " | COO

vitamin K=0 ALO0

HN e
S-S

essnnsnnsth’
&=
Z

COO

y carboxylaza

nefunkéni keaguladni faktory v plazmé

CcOO

H.N _2_ nefunkéni koaguladni faktory

S S ¥ KARBOXYLACE

y carboxylaza

00C.  COO

>H3N —]_
S-S

Prekurzory Koaguladnich faktoru
VIL IX, X, 1L, Protein C, Protein S

S-S [

COO

COO
Y karboxylovane — funkéni Y ikabaia tni
X Kangiutel tainey _.-" . koagulatni faktory v plazmé

---------------------------------------------------------------------------------

-

.
B

Sessssmssssnnnnn

fHenmsscssnnnns



Budoucnost

tifacogin

Initiation TFIVIIA [ naArcz
rFVlai

IX

IXal pegnivacogin

Vil

Amplification-
Propagation

drotrecogin
\ recomodulin
a solulin
Indirect =]l Xa | Direct
UFH otamixaban
LMWH rivaroxaban
fondaparinux apixaban
idrabiotaparinux edoxaban
semuloparin darexaban
M118 betrixaban
TAK=442
Thrombin activity i T
- Direct hirudin
Indirect Il =" lla Il dabigatran bivalirudin
UFH » AZDOR37 Aargatroban
LMWH | _. . A =
Fibrinogen Fibrin

ESC Working Group on Thrombosis — Task Force on Anticoagulants in Heart Disease: Anticoagulants in heart disease
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Poruchy krevniho srazeni

" (A) hypokoagulacni stavy (krvacive diatezy)
— defekt ,,primarni hemostazy"
= poruchy cévni stény (senilni purpura)
=" trombocytopenie a trombocytopatie
= von Willebrandova choroba

— koagulopatie
= hemofilie Aa B
= chronické jaterni onemocnéni

" (B) hyperkoagulacni stavy (trombofilie)

— hereditarni
= activated protein C resistance (APCR)
— ziskané

" (C) kombinovane
- syndrom diseminovane intravaskularni koagulace (DIC)

19



Defekty ,,primarni hemostazy"

" projevy: petechie, purpura, epistaxe, krvaceni z dasni
Ci do GIT, hematurie, menoragie
= (1) poruchy cévni stény (vaskulopatie)

— vrozené

= telengiectasia hereditaria (m. Rendu-Osler)

@ AD, oslabeni Usekd stény cév — telengiektazie (kdZe, sliznice,
plice, urogenitalni trakt)

= Ehlers-Danlos a Marfandv syndrom
* defekt struktury pojiva (kolagen)
— ziskané
= senilni purpura
= bakterialni toxiny (spala, spalnicky)
= karence vit. C (scorbut)
= imunokomplexy (Henoch-Schdnleinova purpura)

= (2) trombocytopenie
= (3) trombocytopatie
= (4) von Willebrandova choroba

20
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Trombocytopenie a trombocytopatie

pocet trombocytd 150 - 400 000/pl (1.5-4x1011/1)
v cirkulaci prezivaji cca 8-10 dni
(A) trombocytopenie = snizeni poctu
= <50 000/pl - zvySené riziko krvaceni
= <20 000/pl = vyznamné riziko
= <5 000/ul - extrémneé vysoké riziko
— primarni nebo sekundarni
— etiologie
® snizena produkce
* aplastickd anemie
* myelodysplasticky syndrom
* myelofibrdza
= destrukce
* autoimunitni - idiopaticka trombocytopenicka purpura (ITP)
* polékova
* hypersplenismus
= zvySena spotreba
* DIC
@ trombotickd trombocytopenickd purpura (TTP)

(B) trombocytopatie = porucha funkce
- porucha adheze a agregace
= Bernard-Soulierlv syndrom (porucha receptoru GPIb-IX)
= Glanzmannova trombastenie (porucha receptoru GPIIb-IIIa)
— porucha degranulace
* Hefmanského-Pudlakiv syndrom
= Chédiak-Higashiho syndrom

1.50—

1.00

2050 |
X
=2
>
(&
o
£
g 0.25
= 20 000/ul—
@
Q)
o
o
5 000/ul
T T T T T
5 10 20 30 40 50

doba krvaceni (min)

APC Platelet

-

a ™~ Platelet
Peptides / antigen

=~ Autoantigen
MHCIIk,_-—_ ge

pracessing
o2 ¢
B7/CD80 CD40
o~

CDz2s CD154 Platelet

autoantibody
c production

Theell

B cell

CD154 CD40

IFN-y
IL-2

Model of platelet autoantibody production in chronic idiopathic
thrombocytopenic purpura (ITP)



von Willebrandova nemoc

" nejCastéjsi vrozena’ porucha koagulace Figure 1. Normal Broken Blood Vessel
= skupina stavl vedoucich k sniZeni o ST s o o
hladiny vWf v plazmé PG —g | _
- porucha adheze trombocytl PLATELET _  — Sl the raicar vecaet watl o atbrct veticky”

[ 'l S platelets to form a plug.

- VvWf je rovnéz plazm. nosic fVIII (bez

ného je nestabilni a rychle degradovan) _ =
— tedy i porucha koagulace m_!!!;r&@
v ] o ] PLUG
— typ 1 (~75%) - snizeni koncentrace FIBR
i gy P

Then the platelets atbract strands of fbrin ':l
- typ 2 (~20%) - normalni koncentrace to strengthen the plug and form a clot. The clot == e —

nefunkcéniho vWf helps stop the bleeding.

* porucha vazby na desti¢ky (typ 2A) S '
® porucha vazby na kolagen e e d b
subendotelialni vrstvy (typ 2B) cLoT

= porucha transportu fVIII (typ 2N)

t};p 3 - absolutni deficit vWf
(homozygoti)

Figure 2. Broken Blood Vessel in viWD

T Y T Y

S Cl When a persan has wWO, thare isn't enough vIWE

= or the viWF is damagead. The clot may take longar
— — Lo fonm or not formm properly, and blseding make
I:l take longer ko stop.
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Defekty sekundarni hemostazy

= typické krvaceni do tkani (hematomy), napr. klouby, svaly,
mozek, retroperitoneum, nejsou petechie a purpury

= (A) vrozené poruchy

- hemofilie A (Xg-chromozom vazana) - defekt fVIII
= fVIII je kofaktor pfi aktivaci fX na fXa v reakci katalyzované fIXa

= sniZeni koncentrace aZ na 25% normaly nepdsobi koagulaéni poruchu,
snizeni na 25-1% mirna forma, <1% tezka forma

= >150 bodovych mutaci v fVIII genu - velka fenotypova variabilita!!!
= prevalence v muzské populaci 1:5,000 az 1:10,000
- hemofilie B (Xg-chromozom vazana) - defekt fIX
= prevalence 10x mensi nez hemofilie A
* >300 bodovych mutaci v fIX genu (85% bodove, 3% kratké delece a 12%
rozsahlée delece)
¥ o]
- defekty ostatnich faktoru
" vzacné, vétSinou autozomalné recesivni, klinicky manifestni poruchy jen pfi
tézkem deficitu
< afibrinogenemie (defekt fI) 5
* hemofilie C (defekt fXI) - ASkenazy Zidé
* ostatni
= (B) ziskané poruchy
— jaterni insuficience/selhani
. . o] v v
- nedostatek vitaminu K (porucha resorpce tuku ve streve)

- DIC
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DIC (konzumpcni koagulopatie)

= oné,a't_ku, nadmérna koagulace (tromboticky stav), posléze vy&erpani koagul. faktoru
(krvacivy stav)
= koagulace pri DIC je mistné neohrani¢ena a neni primarné reakci na poskozeni recisté
"= patogeneze
— v cirkulaci neni normalné pfritomen TF!!!
= endotel ani kr. bb. jej na svém povrchu neprodukuji
- pri nékterych patologickych stavech se vyskytuje a aktivuje faktor VII (a nasledné vnéjsi cestu kr.

srazeni)

» patologické zdroje TF
* bunky jinych tkani - napf. bb. plodu pfi porodu, rozsahla poranéni, rozsev nadorovych bb. pfi operaci atd.
* patologické kr. elementy exprimujici TF - napf. pfi myelo- a lymfoproliferacnich nemocech
* patologicky aktivované endotelie a monocyty, které zacnou exprimovat TF v membrané - napf. endotoxinem pfi sepsi
* TF z cytoplazmy erytrocytl uvoln&ny pfi hemolyze

= ddsledky
— 1. faze - tvorba mikrotrombd v mikrocirkulaci
* jschemie az gangrény
- 2. faze - hypo- az afibrinogenemie,
= krvaceni do organu
— patologicky vystupnovana fibrinolyza
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Hyperkoagulacni stavy

* vedou ke zvyseni rizika nebo az ss:ontannlm a Casto opakovanym venoznim trombo6zam a

trombemboliim (do plic nejCastéji

= (A) vrozené trombofilie

- (1) poruchy tvorby inhibitord srazeni
defekt AT III (AR)
= defekt proteinG Ca S (AD)

= syndrom rezistence fV k aktivovanému proteinu C (APCR)
* nejcastéjsi vrozend porucha (“Leidenska” mutace fV)
®" mutace protrormbinového genu (promotor — kvantitativni efekt)
= hyperhomocysteinemie (mutace s genu pro MTHFR)
= antifosfolipidovy syndrom
@ protilatky anti-kardiolipinové, lupus antikoagulans aj.
@ patofyziologie nejasna

- (2) porucha fibrinolyzy

popr. ke komplikacim téhotenstvi a infertilité

= TLP(a) o endothelial cells: g— — — — — __
= 7T PAI-1 (promotor — kvantitativni efekt) thrombomodulin T~
V4 ’ R "‘\
" (B) ZISka_ne t_rombOfIIIe . Lo protein C activated protein C A

— (1) klin. situace a komplikace IéCby ST~ \
* imobilizace proteins_ ) protein S /
* hyperestrogenni stavy (t€hotenstvi, inactive — & 3 aclive inactive — 4= active /

oralni kontraceptiva, HRT) factor V factor VIII
- (2) pat0|og|Cke Stavy prothrombin 4 4 P thrombin

-
aterosklerdza <//7
» obezita (T PAI-1) coagulation reaction

® hyperviskdzni syndromy
* polycytémia vera, trombocytemie, sek. polyglobulie, gamapatie)
nadorova onem.
srdec¢ni selhani
hyperlipidémie, nefrot. syndrom
26 Zilni insuficience
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Ini tromboza a

nasledna plicni embolie

Venous Thrombosis

Complications of Venous Thrombosis

Pulmonary
embolus

Infarct

Arteriogram showing poor
filling of pulmonary vascular
tree due to embolism
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Pulmonary embolism is the life-threatening
complication of venous thrombosis

Thrombosis of iliac vein,
with thrombectomy specimen

Phlebogram of femoral vein thrombosis



Princip testl

" Smichanim zkoumané plazmy, tkanového
. 7 7 . (0 7 V aVv7s
tromboplastinu a vapenatych iontu se spusti vnejsi
cast koagulacni kaskady.

" Kaskada konci vytvorenim fibrinové srazeniny.

" VVysledkem testu je cas od smichani uvedenych latek
do vytvoreni srazeniny.
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Vysledna hodnota APTT testu

" informace o funkcnosti vnitrni casti koagulacni kaskady.

" ydava cas od spusténi koagulacni kaskady vapenatymi ionty
do vytvoreni fibrinové srazeniny.

" Normalni hodnoty se pohybuji mezi 25-39 s.

" Pricinou prodlouzeni APTT je napriklad

- nedostatek koagulacnich faktoru vnitini ¢asti kaskady (hlavné VIII a
IX),

— terapie heparinem,
— vyrazné predavkovani warfarinem.

» U heparinizovanych pacientu je doporuc¢end hodnota APTT 1,5
az 2,4 nasobek normy.
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Quickuyv test (prothrombin time, PT)

* informuje o rychlosti pfemény protrombinu na trombin pusobenim
tkanoveho tromboplastinu.

" Tkanovy tromboplastin je tvoren lipoproteinovou slozkou (tzv.
tkanovym faktorem) a slozkou fosfolipidovou (rovnéz tvorenou v
tkanich).

" Timto testem se urcuje aktivita tzv. protrombinového komplexu a
funkCnost vnejsi casti koagulacni kaskady.

" Nejcasteji se pouziva pri testovani ucinnosti antikoagulacni IéCby
antagonisty vitaminu K (warfarin).
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* CYP3A4 - 50% metabolizovanych Iéku
" CYP2D6 - 20%
" CYP2C9 + CYP2C19- 15 %

= CYP2D6, CYP2C9, CYP2C19 a CYP2A6 byly
prokazany jako funkcne polymorfni

= Napt. ovliviiuje metabolismus warfarinu, acenocoumarolu a dal$ich 1éku (phenotyoin,
tolbutamid, glipizide a dalsi peroralni antidiabetika typu sulfonylurey).

31



Interakce s léky metabolizovanymi

a/nebo reagujicimi s CYP2C9

17, 20,21
Soutéz o substrat | Enzymovy induktor | Enzymovy inhibitor
ASA a vétSina NSAID rifampicin fluvoxamin (ostatni SSRI slabi)
fenobarbital, fenytoin fenobarbital, fenytoin omeprazol

S-warfarin karbamazepin inhibitory HMG-CoA reduktazy
losartan tolbutamid

tolbutamid cimetidin (slaby)

sulfonamidy, dapson azolova antimykotika (slaba)
diazepam, tenazepam ritonavir

fluoxetin, moclobemid desethylamiodaron

zidovudin

20. Topinkova E et al: Postgrad Med 2002; 5:477-82
32 21. Naganuma M et al: J Cardiovasc Pharmacol Ther 2001; 6:636-7



