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Back to Basis = Back to History



Co nevysvétlil

Vyvoj konceptu hemostazy

Klicova myslenka Co vysvetlil
Klasicka teorie Pojmy jako protrombin, Zakladni biochemie Regulaci a
1905 fibrinogen, Ca?* koagula lokalizaci

MacFarlane, R. Nature 202, 498-499 (1964)
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Klasicka teorie hemostazy
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Vyvoj konceptu hemostazy

Klicova myslenka

Co vysvetlil

Co nevysvétlil

Klasicka teorie Pojmy jako protrombin, Zakladni biochemie Regulaci a
1905 fibrinogen, Ca?* koagula lokalizaci
Kaskadovy model | Sekvencni aktivace Koagulacni casy PT, ProcC deficit fXII
1964 zymogenu aPTT ... nekrvaci
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MacFarlane, R. Nature 202, 498-499 (1964)




Kaskadovy model hemostazy

I Contact Activator
Factor XII Factor Xlla
Intrinsic /\ ,
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Factor Vllla, Ca2t
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Phospholipid, Ca?*
Common .
PT & APTT Prothrombin Thrombin
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Haematology made simple
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Kaskadovy model hemostazy

Intrinsic
APTT

INTEM

Learn

Haematology made cimple

Contact Activator

N

Factor XII Factor Xlla

Extrinsic
PT

EXTEM

Apixaban

~ Rivaroxaban
UFH
LMWH

Fondaparinux
Warfarin

TCT

/\ Warfarin_
Factor Xl Factor Xla Tissue Factor
Pl PL
Warfarin 4| Factor IX Factor I1Xa Factor Vlla Factor VI
Factor Vllla, Ca?*
L Phospholipid, Ca?*
" Factor X Factor Xa Factor X
Factor Va,
" Phospholipid, Ca%*
ommon . Dabigatran :
PT & APTT Prothrombin UFH Thrombin
Warfarin /\
Argatroban
L Fibrinogen Fibrin _




aPTT
activated = pridani aktivatoru kontaktni
faze
Partial = thromboplastin bez tkanového
faktoru
Thromboplastin = (tkanovy faktor) +
fosfolipidy

Time = méreni ¢asu od pridani pridani Ca%*
do vytvoreni fibrinového koagula
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Activated Partial Thromboplastin
Time [APTT]

Platelet Poor Plasma [PPP]
+ Activator e.g. Celite/silica
+ Phospholipid

— Incubate

+ Calcium

— Record Clotting Time



PT

Prothrombin = predpokladalo, ze
rozhodujici funkci testu je schopnost
plazmy vytvorit trombin z protrombinu
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Prothrombin Time [PT]

Platelet Poor Plasma [PPP]
+ Tissue Factor [TF]
+ Phospholipid

— Incubate at 37°C

+ Calcium

— Record Clotting Time



PT

Prothrombin = predpokladalo, ze
rozhodujici funkci testu je schopnost
plazmy vytvorit trombin z protrombinu

PT # INR (,,Quick“)

ISI
P Tpacienta

INR =
R MNPT
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Prothrombin Time [PT]

Platelet Poor Plasma [PPP]
+ Tissue Factor [TF]
+ Phospholipid

— Incubate at 37°C

+ Calcium

— Record Clotting Time



Co nam rikaji PT a aPTT?

aPTT: faktory XlI, XI, IX, VI
PT: faktory VII, X, V, I
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NET6za

Co nam rikaji PT @ aPTT?  komplement
Antitrombin
Trombocyty
ProteinCas$
aPTT: faktory XII, X1, IX, VIII
PT: faktory VII, X, V, I
Fibrinolyza Smykové treni
Th '
rombin Endotel TFPI
burst oo
. , Bunecne
Zpétnovazebné
elementy
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Vyvoj konceptu hemostazy

Klicova myslenka Co vysvetlil Co nevysvétlil
Klasicka teorie Pojmy jako protrombin, Zakladni biochemie Regulaci a
1905 fibrinogen, Ca?* koagula lokalizaci
Kaskadovy model | Sekvencni aktivace Koagulacni casy PT, ProcC deficit fXII
1964 zymogenu aPTT ... nekrvaci
Bunécny model Déj se odehrava a je rizen Role trombocytu a Role leukocytul a
2001 bunécnymi povrchy trombinu imunity

RAVSKA
VERZITA MacFarlane, R. Nature 202, 498—-499 (1964)
Hoffman M, Monroe DM 3rd. Thromb Haemost. 2001;85(6):958-965.
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Bunécny model hemostazy

'}h“\’lﬂ@\
Tissue Factor

bearing cell
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R. Frederick, Current Medicinal Chemistry; Volume 12, Issue 4, Year 2005



Bunécny model hemostazy
= Amplification

Initiation
Fvil
FVila

Tissue Factor
bearing cell

R. Frederick, Current Medicinal Chemistry; Volume 12, Issue 4, Year 2005
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Bunécny model hemostazy

s Amplification
Initiation

Tissue Factor
bearing cell
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Propagation

R. Frederick, Current Medicinal Chemistry; Volume 12, Issue 4, Year 2005



ACTIVATED PHENOTYPE

NATIVE PHENOTYPE
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Vyvoj konceptu hemostazy

Model Klicova myslenka Co vysvetlil Co nevysvétlil
Klasicka teorie Pojmy jako protrombin, Zakladni biochemie Regulaci a
1905 fibrinogen, Ca?* koagula lokalizaci
Kaskadovy model | Sekvencni aktivace Koagulacni casy PT, ProcC deficit fXII
1964 zymogenu aPTT ... nekrvaci
Bunécny model Déj se odehrava a je rizen Role trombocytu a Role leukocytul a
2001 bunécnymi povrchy trombinu imunity
Imunotrombdza | Trombus je efektor vrozené |Sepse, aHUS, CAR-T ... | Cilena terapie bez
2013 imunity krvaceni
Wr i
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Engelmann B, Massberg S. Nat Rev Immunol. 2013;13(1):34-45.



Ostrorep Americky (Limulus Polyphemus)

Gram negative
Bacteria

Such as E. Coli
and Salmonella

N
Clotting Factors .
and Enzymes

Positive
Gel Clot

Detects the
presence of
endotoxins

No Clot

Indicates the absence
of endotoxins
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Opal SM, Esmon CT Crit Care. 2003;7(1):23-38.
Tinker-Kulberg R et al. Front. Mar. Sci. 2020;7:153.



Vrozena imunita a koagulacni systém patri mezi evolucné velmi staré
obranné mechanismy. Vyvijely se spolecnée s postupnou specializaci.

Koagulacni systém byl na zacatku cisté obranny mechanismus proti
mikrobidlnim patogentim.

Proto nadmérna aktivita koagulacniho systému pri sepsi neni porucha
systému, ale deregulace jeho puvodni funkce.
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Role trombocytu v imunitnim systéemu

Rozpoznavaci

Desticek je v krvi 40x vic
nez leukocytd.

Skrze TLR rozpoznavaji
PAMPs a DAMPs.

Casto buriky prvniho
kontaktu s patogenem.

Sekrecni

Po aktivaci uvolnuji ze
skladovacich granul
antibakterialni latky,
chemokiny, a rozpustny
CD154, ktery je dulezity
pro aktivaci humoralni a
cytotoxické slozky
adaptivni imunity.

Adhezivni

Pres P-selektin a
receptor GPIIb/llla se
vaze na endotel a
neutrofily, ¢imz dochazi
k jejich primé vazbé.

Efektorova

V posledni fazi primo
ucinkuje baktericidnimi
|latkami, agregaci fyzicky
sekvestruje patogen,a
spousti proces NETOzy.

Trombocyt neni jen hemostaticka bunka, ale sentinel, ktery rozhoduje o imunitni odpovédi.
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Microvascular
thrombus

Role vrozené imunity
el ellelelelellele)

Blood vessel
Microvesicle
1 Fibrin
Platelet Activated | Inactivation of Extrinsic
platelet anticoagulants pathway

Contact pathway
recruitment

PAMP or Extrinsic
pathway Polyphosphates—>Factor ~ Factor | and activation
X Xlla I] Cleavage i
Neutrophil

Active

tissue factor
elastase

il

Cleavage

Platelet

/Inactive
tissue factor

Engelmann B, Massberg S. Nat Rev Immunol. 2013;13(1):34-45.
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Komplement

Recruits
Actsasa Reinforces Servesasa ' .
neutrophilsand
scaffold for NETs to platform, ciinmaieinz
arrd | [ setemite || zrubecera
ot PovIoe. P responses

Plateletrecruitmentto
induce thrombus formation

: — Complement
Coagulation : Activation

Recruitssurveilance
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Endotel
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Healthy Endothelium

Vasodilation

: (@)
» 'mpa!fegE ﬂ\/o o
Barrier o
o

Oxidative Adhesién
Molecules Cytokines

von Willebrand
Stress

Factor

Tissue
Factor

Schinzari, F. et al Biomedicines 2025, 13, 1403
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Imunotrombodza

Trvala aktivace

Dalsi koagulace

Tromboinflamace

Mikrotrombotizace

Poskozeni

endotelu
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Koagulace stale jako cesta do neznama
Imunotrombdza 4D

Bunécny 3D

Kaskadovy 2D
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