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® Table 3. Principles of Damage-Control Resuscitation.

The European guideline on management %55 | Avoid or correct hypothermia

Of majOI’ bIeEd |ng and coagUIOpathy Apply direct pressure or a tourniquet proximal to sites of hemorrhage in the
fO”OWlng trauma: sixth edition 2023 extremities; pack junctional wounds with hemostatic dressings

Rolf Rossaint'", Arash Afshari?, Bertil Bouillon®, Viadimir Cerny®®, Diana Cimpoesu®, Nicola Curry”®,

Jacques Duranteau®, Daniela Filipescu'®, Oliver Grottke', Lars Granlykke'!, Anatole Harrois®, Beverley J. Hunt'?,
Alexander Kaserer'®, Radko Komadina', Mikkel Herold Madsen’, Marc Maegele'®, Lidia Mora'®, Louis Riddez'’,
Carolina S. Romerc'®, Charles-Marc Samama'®, Jean-Louis Vincent®, Sebastian Wiberg'" and Donat R. Spahn'? Minimize cwsta"oid infusions (<3 liters in the first 6 hr}

Delay fluid administration until the time of definitive hemostasis in selected
patients (those with penetrating trauma to the torso and short prehospital
transport times)

Use a massive-transfusion protocol to ensure that sufficient blood products

(Doporugeny postup CSARIM pro ZOK + PPH 2011) are rapidly available

Avoid delays in definitive surgical, endoscepic, or angiographic hemostasis

Minimize imbalances in plasma, platelet, and red-cell transfusions in order to
optimize hemostasis

Antifibrinolytic agents

Obtaip functional laboratory measures of coagulation|(e.g., by means of throm-

) to guide the transition
from empirical transfusions to targeted therapy

Selectively administer pharmacologic adjuncts to reverse any anticoagulant
medications and to address persistent coagulopathy

Recommendation 27  1f a FFP-based coagulation resusci-
tation strategy is used, we recommend that further use of

FFP be guided by standard laboratory coagulation screen- -> Casné kO ntrOIa krVécen |’
ing parameters (PT and/or APTT > 1.5 times normal and/ > P I t ’ I ’ t . x d
or viscoelastic evidence of a coagulation factor deficiency) - revence letaini tria y

¢(Grade 1C).
s We recommend that the use of FFP be avoided for the
ccorrection of hypofibrinogenemia if fibrinogen concen-

trate and/or cryoprecipitate are available (Grade 1C).
C
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Bunécny model koagulace
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A. VASOCONSTRICTION

Fyziologie - koagulace

Endothelium  Basement membrane Arteriole smooth muscle

Endothelin release Reflex
causes vasoconstriction  vasoconstriction

ECM (caollagen)

C. SECONDARY HEMOSTASIS
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B. PRIMARY HEMOSTASIS
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D. THROMBUS AND ANTITHROMBOTIC EVENTS
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1/ Thrombin spark
2/ Thrombin flame

3/ Fibrin mesh
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CT = Clotting Time _ [s] MCF = Maximalni pevnost srazeniny [mm]
CET = Clot F ion Ti A5 = amplituda 5min po CT [mm]
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ML = Maximalni lyza [%]
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Vylouceni pfimych antagonisti FXa
ROTEM delta (and sigma) assays .

EXTEM CaCl, + recombinant tissue factor + polybrene ke st

c 48s v 49-79 T 87s » 68-112
AS 32mm ¥ 40-55 A5 32mm v 45-60
A10 40mm v 4963 A10 40mm V¥ 54-66
A20 45mm v 5367 A20 47mm Vv 59-70

FIBTEM CaCl, + recombinant tissue factor + polybrene MCF  46mm 5369 MCF  SOmm V6172 im Afo:  3mm
+ cytochalasin D oy s 456 91 s ASH® re
APTEM CaCl, + recombinant tissue factor + polybrene
+ aprotinin/tranexamic acid
INTEM CaCl, + ellagic acid o
HEPTEM CaCl, + ellagic acid + heparinase
NATEM CaCl, A
> %
Potvrzeni pfimych antagonistl FXa
ClotPro assays (DOACS)
.. RW-test ECA-test
T 213 .49 O 8k » 68-112
T AS Simm » 40-55 AS 52mm 4560
RVVtest pfimé inhibitory fXa - Xabany | A0 S8mm 4963 A10  59mm :m
A0 6mm  »5367 A0 64mm  »5970
MCF  62mm 5369 MCF  66mm  »61-72 .
wr , = . . CFT >55s 3585 CFT 75s im A10: 44mm
ECAtest pfimé inhibitory thrombinu - Gatrany Bl 4 noe i el @
Vzdy porovnavame urcité

nmA10: 38mm
0%

kanaly v kombinaci vUci
sobé ]
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Kvalitni komunikace s

|dentifikace a kontrola Klinicky stav pacienta interventem
: 1 Vit.fce:TK,SF,puls,CRT,Hb, ... -> DMG Control Surgery
krvaceni Anamnéza -> DMG Control Resuscitation
-> TXA1g i.v. | PNP
STOP The Lve CTrie > 600s, 9 1V (profyiaxe v PNP)
€ LYySIS ML > 5% Pfi znamkach hyperfibrinolyzy
-> TXA 15-25mg/kg
Abex < 35mm
Fibrinogen + -
ASFB < 9mm -> podat Fibrinogen
Abex < 35mm
Trombocyty + i
ASEE > Omm > podat Trombocyty
&ni CTex> 80
Koagulacni faktory E><+ S -> podat 4F-PCC
A5FIB = 9mm (15-25 1U/kg bw)
; ) Hladina faktoru Xl -> podat fXIlI
I Kontrola a 10-15min !
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Metody vysetreni sekundarni hemostazy

ROTEM Sigma
- plné automatizovany
- minimalni naroky
na obsluhu
- cartridge

(rdzné typy)
- odolny vUci otfesim
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3. 26 let
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Kazuistika 1
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2. 50 let, motorkar, srazen OA

A+B UPV, poslech symetricky
C Cetralizace obéhu,
eFAST negativni,

NAO,3ug/ka/m, Hb 964/l

GCS 3, anizo

fixace celotélova, Cp,
panevni pas,
LDK,PDK, PHK.

ROTEM se nedari odebrat

Fibrinogen 4g (naslepo)

Kazuistika 2

30c n;
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OP sal

-krvaci
-obéhove |
nestabiln

Angiografie

. Ao
-

A10 12mm Masivni transfuzni protokol

CT 83s,
A10 41mm
ML 0%

FIBTEM A10 12mm
EXTEM CT 91s,
A10 32mm
ML 0%

Fibrinogen 8g
PCC 1.200 I1U
£.XI

Kazuistika 2

Datum odbéru

Pozn. k odbéru
Krev pro ABR
B-GLUK
B-LAKT

B-Ma..

B-K...

B-Cl..

B-Cal.
B-KREV_
T.Teplota
-Flo2

B-HE..

B-PH..

B-PCO2
B-SBC.

B-SBE.

it 9.8,
16:43

19,9
13.90
132

103
1.07
Arterial
37.0

ZF panve
+ femoru

0,400
70.0
7,034
5,98
10,9
7.2

4

Plazma - Koagulace

PT >300,0
PTN 11,0
APTT >300,0
APTTN 28,6
. Fibrinogen < 0,30

Antitrombin 13,0

D-Dimery > 6,38
TC 40,9
TEN 17,8

Plazma - Koagulace specialni

EXIil 28,7
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* Vyhody oproti standardnim laboratornim metodam =¥
- Casova vyhoda !! (10-15min vs 30-90min)
- Komplexnost vysetreni

« Akutni TIC - Fibrinogen klesa jako prvni

* Ne ,Will this patient bleed?”“ ale ,Why does this patient bleed ?*

« Do not treat pathologic lab.results in the absence of bleeding — TREAT
THE PATIENT instead !!

» Kontrola zdroje krvaceni na prvnim miste g

TECHNICKA
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https://www.nchi.nlm.nih.gov/pmc/articles/PMC9977110/pdf/1
3054 2023 Article 4327.pdf

https://www.nchi.nlm.nih.gov/pmc/articles/PMC6676023/pdf/k
|a-19169.pdf

https://www.nature.com/articles/s41572-021-00264-3

https://www.medista.cz/tromboelastografy-rotem/

https://www.ipvz.cz/vzdelavaci-akce/dokumenty/19252-prof-
durila-krvaceni-a-hemostaza.pdf
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Dekuji za pozornost

Platelet Platelet

J
A blood clot won’t No, no.

be r:ecessfzr.y. Platelet T harats
There’s no injury. party! no injury!

I SAID I'M
GETTING TOO
OLD FOR THIS!
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