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Co je vlastne F. XIli
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Prothrombin Thrombin
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e F. XlIl (Laki-Lorandtv faktor) F‘b"(‘;;’ge" F(f;;;"
lXIIIa

F. XIll je finalni - koagulum stabilizujici faktor

Cross-linked
fibrin clot

Enzym s polo¢asem 90-120 hodin

Po aktivaci Trombinem a ionty Ca+ tvori kovalentni vazby
v zatim kfehkém, nestabilnim fibrinovém polymeru



Co je vlastne F. XIli

e Sklada se ze dvou podjednotek A a dvou B

* Podjednotky A - produkce v bunkach krvetvorby
(vlastni ucinny F. XIil)

* Podjednotky B - produkce v jatrech (slouzi pouze jako nosic)

* Na rozdil od Fibrinogenu neni proteinem akutni faze —
nedochazi k dostatecné up regulaci



Inhibitory Fibrinolyzy

* TAFI (Thrombin activated fibrinolysis inh.)

e PAI-1 - prakticky hlavni inhibitor t-PA | T f.’*’@
&3; -
. % .Ol \e

tvoren endotelem, trombocyty

K s A

* Alfa2-Antiplasmin : inhibuje plasmin

- inkorporuje F.XIll do koagula
. ., Fibrinolysis
- tvoren jatry

FDP



Pacienti s rizikem deficitu F.XIlI

» SIRS/ sepse/ DIC — F.XIll snizen, substratem proteolytickych enzym{
* PPH —snizena hladina F.XIII v poslednim trimestru

* Hepatalni insuficience —snizeni tvorby B podjednotek

* Popaleniny — zvysené ztraty popalenou plochou

* Nadory — zvlasté stromalni, dominuje Ca pankreatu, Ca prostaty

* Pacienti s Al onemocnenim - typicky M.Crohn, Ulc.Collitis



Projevy deficitu F.XIII

Deficit nejcastéji ziskany, vrozené formy velmi vzacné 1/1-5 000 000
Klinické znamky: - protrahované jinak nevysvétlitelné krvaceni

- instabilita koagula, pri absenci fibrinolyzy

- typicky s odstupem nékolika hodin

- velmi snizena hojivost tkani

- zvySené jizeveni/ deformace jizev
Spontani krvacivé projevy pfri aktivité faktoru Xlll < 1%

Kritické hladiny aktivity < 30%

Narust krvacivosti pri poklesu aktivity < 50%



ROTEM a deficit F. Xlli

In vitro factor Xlll supplementation increases clot firmness in
Rotation Thromboelastometry (ROTEM).
Theusinger OM, et al. Thromb Haemost. 2010 Aug;104(2):385-91

* |nvitro experiment
e Supra-normalni hl. aktivity F.XIII -150% 300% 600%

e ZvySeni MCF v FIBTEM a EXTEM o 2-7 mm, vyrazné snizeni ML

* Potvrzeni fibrinogen dependence



ROTEM a deficit F. Xlli

The effect of fibrinogen concentrate and factor Xlll on
thromboelastometry in 33% diluted blood with albumin, gelatine,
hydroxyethyl starch or saline in vitro.

Schlimp CJ, Redl H, Schéchl H. Blood Transfus. 2013 Oct;11(4):510-7.

* |nvitro experiment

 33%diluce - HES, Zelatinou, albuminem, NaCl

 Po pridani FBG + F. XIIl zvySeni MCF v FIBTEM ve skupiné s Albuminem,
zelatinou a NaCl. NE vSak v sk. s HES



Schischl et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medcine 2012,20:15
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Early and individualized goal-directed therapy for
trauma-induced coagulopathy

Herbert Schochl'™, Marc Maegele®, Cristina Solomon!, Kaus Gorlinger® and Wolfgang Voelcke
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Abstract

information on the underlying

trauma. The results are a

The concept of early, individualized and

Severe trauma-related bleeding is associated with high mortality. Standard ¢
agulation disorder. Whole-blood visc
thromboelastometry or thrombelastography offer a more comprehensive insight into the ¢

the speed of clot formation, and the quality and stability of the clot. Vis
coagulation therapy ding to the actual needs of each patient, re
directed therapy is explored in this review and the AUVA Trauma
Hospital algorithm for managing trauma-induced coagulopathy is presented.

Keywords: ROTEM, TEG, trauma, goal-directed coagulation therapy
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Introduction
Major brain injury and uncontrolled blood loss remain
the primary causes of early trauma-related mortality
[1-3]. One-quarter to one-third of trauma patients exhi-
bit trauma-induced coagulopathy (TIC) [4,5], which is
associated with increased rates of massive transfusion
(MT) and multiple organ failure (MOF), prolonged
intensive care unit and hospital stays, and a four-fold
increase in mortality [4]. Most patients with coagulopa-
thy also have uncontrolled bleeding, and early diagnosis
of the underlying coagulation disorder is paramount for
effective treatment

One major challenge in treating severely bleeding
trauma patients is to determine whether the blood loss
is attributable to surgical causes or coagulopathy. If the
patient is coagulopathic, it is paramount to characterize
the cause of the coagulopathy and whether thrombin
generation is impaired or clot quality or stability is
diminished. Recent data suggest that whole-blood vis-
coelastic tests, such as thromboelastometry (ROTEM®,
Tem International GmbH, Munich, Germany) or throm-
belastography (TEG¥, Haemonetics Corp., Braintree,
MA, USA) portray trauma induced coagulopathy (TIC)

more accurately and substantially faster than standard
coagulation tests [6-8]. There is increasing evidence that
these coagulation monitoring devices are helpful in
guiding coagulation therapy for heavily bleeding trauma
patients according to their actual needs [9].

The intention of this review is to examine the concept
of individualized, early, goal-directed therapy for TIC,
using viscoelastic tests and targeted coagulation therapy.
In addition, the AUVA Trauma Hospital algorithm for
managing TIC is presented.

Value of standard coagulation tests

Fast, reliable diagnosis and characterization of TIC is
important Standard coagulation tests (e.g. prothrombin
time [PT], international normalized ratio [INR], pro-
thrombin time index [PTI] and activated partial throm-
boplastin time [aPTT]) fail to accurately describe the
complex nature of TIC for several reasons [4,5]. In vivo
coagulation occurs primarily on the surface of platelets
and tissue factor-bearing cells [10], and red blood cells
(RBCs) also play a significant role in haemostasis [11].
Standard coagulation tests are performed using plasma
in the absence of blood cells (these are removed by cen-
trifugation). Also, these tests are stopped upon forma-
tion of the first fibrin strands, when only ~5% of the
total thrombin has been generated [12]. Moreover, these
tests do not assess the quality/the strength of the clot.
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AUVA PROTOKOL

Algorithm for treating bleeding in patients with

trauma-induced coagulopathy

)
Temggia\ture | Optimize preconditions | Tempe;:t:r; 2> R
Electrolytes | Calcium > 1mmol/L

Haematocrit > 24%

Blood cell count

Severe trauma (1SS>16)
and / or severe shock
*
n ROTEM (2 INTEM, FIBTEM, APTEM)

ocuson
perfibrinolysis

TXA 16-20 mg/kg BW

Treat fibrinolysis
TXA 15-20 mg/kg BW*

EXTEM CT>APTEM CT T ‘\—>‘

| Increase FIBTEM CA10 to 10-12 mm
FIBTEM CA10 <7 mm ‘—> Fibrinogen concentrate 2-6 g
(Cryoprecipitate, FFP)

3. Focuson: | " .
& i EXTEM CT > 80 sec | Treat coagulation factor deficiency
thrombin generation (with EXTEM CT=APTEM CT) ‘_) PCC 20 U/kg BWS
deficit (FFP)

!

ocuson | Ex;;ﬁ\g TEMA;‘J?W( 4102 mm || Increase platelet count to
=| . |
platelet deficit | a|(1\:1v platelet count < 50,001‘;/‘;:’;‘) [ ’ Plat:l:;o,ooomutm
concentrate
Treat immediately
Severe clot _ 1 | TXA 15-20 ma/kg BW!
_! ERIENAIOPTI [ Fibrinogen concentrate 6-8 g and
PCC 20-30 U/kg BW

(Cryoprecipipitate, FFP [high doses])
Platelet trati

102 50,000/uL)

ROTEM may also identify:

Potential heparin |
exposure =| HEPTEM CT<INTEM CT J‘_>’

(e.g. cell-saverblood)

Treat heparin effect
Protamine 1000-2000 U

Clot instability EXTEM WML > 6% | | T

=|and APTEM ML>15% Factor Xlll 1250 U

notrelatedto
hyperfibrinolysis




ROTEM a deficit F. Xlli

e AUVA Protokol r.2013

* Nestabilita koagula nevysveétlitelna hyperfibrinolyzou

ROTEM may also identify:

Potential heparin |'

= | Treat heparin effect
exposure =| HEPTEM CT<INTEM CT | ‘ ;
(e.g. cell-saverblood) [ ' Protamine 1000-2000 U

Clot instability _[ EXTEMML>15% | Consider

notrelatedto = and APTEM ML >15%
=l | |
hyperfibrinolysis |_and APTEM ML >15% | Factor XIll 1250 U
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* Norma ML60<15%
* Nespolehlivé
 Pravdépodobné pouze

pri velmi nizkych
hladinach F XIlII

Weber C.F., Aaensthetist r. 2008
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Odborna doporuceni

* In cases of bleeding and low factor Xlll activity (e.g. <30%) we
suggest administration of factor XlIl concentrate (30 IU kg1).

2C

e Cil udrzovat hladinu aktivity F. XIIl1 > 60%

European
Society of
Anaesthesiology



Kdy stanovit hl. F. XIliI

* Nezbytné stanoveni hl. aktivity F.XIII - 24/7

 Trigger?

* Nase SOP - doporuceno stanovit hl. F.XIlI pfi krevni ztrate
vyzadujici podani 6-8 erymass

 Nespoléhame na zn. na ROTEM



Substituce deficitu F. XllII

e Substituce vhodna az na zakladé hladin
 Cerstvé zmraiend plazma - koncentrace F.XIIl mGzZe kolisat
e Octaplas LG - koncentrace F. XIIl 0,65-1,65 Ul/ml

* Kryoprecipitat — obvykle + 20-30% aktivity F. XIll na TU

* Fibrogammin — Cisty F. X111 62,5 Ul/ ml



F. XIll. - Fibrogammin

e Davkovani: 30 Ul/kg u akutniho krvaceni
* Vlyhodou je moznost okamzité aplikace

* Presné a ucinné davkovani F. Xl
EXIII N1
250 IE FXIII
Fibrogammin® P 250

. )-4 7 [ 7
V CR neni registrovan — zvlastni dovoz o

pulver und Losungsmittel zur Herstellung
einer \njeknons:f\nfuswons\osung

Im Kiihlschrank lagern (+2 °C bis +8 2C)
Nicht einfrieren.

Arzneimittel fiir Kinder unzuganglich
aufbewahren!

bis

)5.2013
2676421 1R
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Pozor na deficit F.XIIl u definovanych populaci pacient

Zvaz deficit F. XIll u protrahovanych krvaceni a Spatného hojeni ran

Vhodné mérit hladiny — nizka cena vysetreni, ale problém analyzator

Nékteré algoritmy neobsahuiji F. Xl , plasma free”

U akutniho krvaceni udrzuj hladinu F.XIII > 60 % aktivity

Bez fibrinogenu to nefunguje



A preji vzdy silne ucinny F. XIV

pavel.sedlak@nemlib.cz



FXIIl. — jeho role u infektu

The role of coagulation/fibrinolysis during Streptococcus pyogenes infection
Torsten G. Loof, Ch.Deicke, E.Medina, Front Cell Infect Microbiol. 2014, 4: 128.

A)Koagulum s normalnim obsahem F.XIIl s navdazanym S.pyogenes
B) Koagulum plasmy s deficitem F.XIll (sniZzena vazba S.pyogenes - bacteriemie)




FXIIl. — jeho role u infektu

Coagulation Fibrinolysis

LiooO00 vs‘pyogenes infection POV
weo
N\ dissemination
f\m \
I 8\0‘
Gt degradanon > \®
\
W @ /

A Wesd Plasminogen Plasmin
Fibrin streptococcal
M1 protein U
%_ = , ' ’ " Streptokinase




FXIIl. — hojeni ran

S )

Z, = , .y
o& <> $ * Vice podrobné nez ESA
SagzTes

Bundesarztekammer d ReVize 20 14

(German Medical Association)

Cross-Sectional Guidelines for
Therapy with Blood Components * | Angl . verze
and Plasma Derivatives

Published by: Executive Committee of the German Medical

Association on the recommendation of the Scientific Advisory Board b WWW . b U n d e S a e the ka m m e r . d e

4% revised and
updated edition
2014




FXIIl. — hojeni ran

e QGuidelines BAK

Doporucuji udrzovat hl. F.XIIl > 50 % pred chirurgickou intervenci a
do ukonceni procesu raného hojeni.



