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Cilena lécba zivot ohrozujiciho
krvaceni dle trombelastometrie:
soumrak masivnich transfuznich protokolt

Ivana Zykova, Pavel Sedlak
ARO, Krajska nemocnice Liberec, a.s.






masivni transfuzni protokoly
X

plasma free protokol

Lécba krvaceni “ mi transfuznimi protokoly” je ,terapie
naslepo” - nereflektuje Ini pozadavky ho mu
organismu béhem ho ceni

ha na pouziti ho objemu plazmy (FFP), v které je zka
koncentrace ch ch faktoru, ktera neodpovida
potrebam krvacejiciho pacienta

prava a expedice FFP prodluzuje ¢as do tku by pacienta
a zvysuje expozici m transfuznim pripravkiim




masivni transfuzni protokoly
X

plasma free protokol

Koncept , plazma free” terapie resi tento m m ch
komponent koagulace dle vysledkt ch metod (ROTEM, TEG)

Pristupuje k terapii poruch koagulace zptisobem ,early-goal directed
terapie” — casnou terapii Sitou na miru konkrétnimu pacientovi

Okamzita dostupnost komponent koagulace (fibrinogen, PCC, f. XIllI)
zrychluje cas do zahajeni 1écby

“plazma free koncept” je dle mnoha studii vysoce efektivni a bezpecny, je
spojen s m ho poctu erytrocytt i trombocytd,

se zkracenim pobytu na ICU | délky UPV

Nezvysuje incidenci trombembolickych komplikaci
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Il. Diagnostika a monitorace k

Coagulation monitoring
Recommendation 12

ed to assist in characterising the
agulopathy and in guiding haemostatic therapy.
(Grade 1C)



V. Management krvaceni a koagulace

Antifibrinolytic agents
Recommendation 24

We recommend that tranexgs
early as possible to tk
at risk of signifis
infused g
infyss

w€r administration of the first dose of
acid en route to the hospital. (Grade 2C)



V. Management krvaceni a koagulace

Plasma
Recommendation 26

We recommend the initig
(fresh frozen plg

out substantial bleeding. (Grade 1B)



o Trauma indukovanou
koagulopatii rozviji % az )2 vsech
pacientl s traumatem

o V pripadé masivni krevni ztraty,
dosahuje hladina fibrinogenu
kritickych hodnot drive nez ostatni
prokoagulacni faktory nebo
trombocyty.

N T Brohi K, Singh J, Heron M, Coats T: Acute traumatic coagulopathy. J
P « Trauma 2003, 54(6):1127-1130.
B . » Maegele M, Lefering R, Yucel N, Tjardes T, Rixen D, Paffrath T, Simanski C,
i AL s .~ Neugebauer E, Bouillon B: Early coagulopathy in multiple injury: an
. age /g analysis from the German Trauma Registry on 8724 patients. Injury 2007,
' 38(3):298-304.




role fibrinogenu v koagulaci

IFb Uour

ARy S

Possibilities and limitations of

pouze trombocyty
thromboelastometry/thromboelastography

T. Langl,2, M. von Depka2
Hamostaseologie 2006 26 6: 21-29
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Fibrinogen & cryoprecipitate

Recommendation 27

We recommend treatingg

continuing gfompanied by

fle, which is approximately equivalent to 15-20 singe donor units in a

70 kg adult. Repeat doses may be guiclecl h;.r viscoelastic monitoring and laboratory

assessment of fibrinogen levels. (Grade 2C)




Prothrombin complex concentrate

Recommendation 31

. V. \%
We recommend the early use of prothromb . 0‘

emergency reversal of vitaming ‘
zet

e suggest that PCC

9‘ Felastometric evidence of delayed

Thromboelastometry appears to be a useful tool to guide

# In patients with traumatic coagulopathy



Cena, komplikace

* Implementation of transfusion and coagulation
management algorithms (based on ROTEM/TEG) can
reduce transfusion-associated costs in trauma, cardiac
surgery and liver transplantation. B

* Goal-directed therapy with coagulation factor
concentrates (fibrinogen and/or PCC) may reduce
transfusion- associated costs in trauma, cardiac
surgery and liver transplantation. B

* Thromboembolic events are associated with
increased in-hospital and post-hospital costs. B

* Targeted therapy with fibrinogen and/or PCC guided
by ROTEM/TEG is not associated with an increased
incidence of thromboembolic events. C




ROTEM

Rotem : klasické vysSetreni
15 minut : 45 minut

méné ©

Spatna citlivost k
inhibitorim funkce
desticek

MULTIPLATE,
ROTEM PLATELET

Spatna citlivost ke
kumarindm a LMWH




ROTEM - VZOR NORMALNICH HODNOT
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Egj Traumacentrum KN Liberec a.s.

Organizace urgentniho traumatologického prijmu KNL

Triage pozitivni pacient

Standardni postup
15 minut

Diagnostika a terapie
Vylouceni €i vyfeSeni Zivot ohroZujicich stavu

Dychaci cesty

Zdroje velkého krvaceni: hemothorax, hemoperitoneum,
nestabilni panev, fraktury dlouhych kosti, zevni krvaceni
Tenzni pneumothorax

Tamponada srdecni

Obéhové stabilni x nestabilni pacient

CTv reiim! polytrauma Dalsi reseni




PRIORITY U AKUTNIHO KRVACENI

\/Optimalizace podminek ph, teplota, iCa

v e pritomna hyperfibrinolyza
v’ Jaka je hladina fibrinogenu
v/ Dostacuje hladina koagulacnich faktort

v’ Je dostate¢nd hladina  trombocytt
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Early and individualized goal-directed therapy for

trauma-induced coagulopathy _ 10\‘3

) Algorit*
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Introduction
Major brain injury and ung
the primary causes

[1-3]. One-quas c
bit tra ‘ w =
‘ [ Bulation factor deficiency
PCC 20 U/kg BWS

“ \ ’ (FFP)
LcC :
® > “0< 4102'“"‘ L) Increase platelet count to
BlEM > mm
‘ WG platelet count < 50,000/uL’) 2 50,000/pLY
‘ Platelet concentrate
“ Treat immediately
o 1€ clot

- TXA 15-20 mg/kg BW!

deficiency ERIEME MOt [ Fibrinogen concentrate 6-8 g and

' PCC 20-30 U/kg BW
b“ (Cryoprecipipitate, FFP [high doses])

Platelet trate (i count

\ o2 50,000/pL)
I " ,;

asis [11]. - —
\ Sa 24 using plasma ROTEM may also identify:

se are removed by cen- Botentialh .
ests are stopped upon forma- otential heparin Treat heparin effect
rin strands, when only ~5% of the éxposure =| HEPTEM CT<INTEM'CT | Protaminep1000-2000 U
in has been generated [12]. Moreover, these (e.g. cell-saverblood)
% do not assess the quality/the strength of the clot.
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Algorithm for treating bleeding in patients with
trauma-induced coagulopathy

Temperature Temperature > 34°

| Optimize preconditions |

BGA pH >7.2
Electrolytes Calcium > 1mmol/L
Blood cell count Haematocrit > 24%

Severe trauma (ISS>16)
and / or severe shock TXA 15-20 mg/kg B

Run ROTEM Extem, intem, FieTem, aptem) ™

1. Focuson: Treat fibrinolysis
2 . = t Lo
hyperfibrinolysis EXTEM CT > APTEM CT TXA 16.20 malkg BW!

2. Focuson: Increase FIBTEM CA10 to 10-12 myg
fibrin deficit FIBTEM CA10 <7mm —> Fibrinogen concentrate 2-6 g
(Cryoprecipitate, FFP)

Later on, repeatstep? if necessary

3. Focuson: ; ;
Treat coagulation factor deficieng
: . EXTEM CT > 80 sec
thrombin ge!‘emm" (with EXTEM CT=APTEM CT) ] PCC 20 U/kg BWS
deficit (FFP)

4. Focuson: | Efﬁ%ﬁf\lgﬁ 4?2 mm Increase platelet count to
B - wi ] > 12mm —>
platelet deficit and platelet count < 50,000/pL") 2 50,000’“”

Platelet concentrate

Treat immediately

Severe clot L. TXA 15-20 mg/kg BW!
deficiency = SEIEN SR | Fibrinogen concentrate 6-8 g and
PCC 20-30 U/kg BW
(Cryoprecipipitate, FFP [high doses
Platelet concentrate (increasepiateietc|
to> 50,000/L)

ROTEM may also identify:

Potential heparin ’
exposure HEPTEM CT<INTEM CT | Treat heparin effect

Protamine 1000-2000 U
(e.g. cell-saverblood) i

Clotinstability EXTEM NL > 15% Consider

not related to =
and APTEM ML >15% [~
hyperfibrinolysis - o Factor Xlll 1250 U

AUVA PROTOKOL

Optimalizace podminek

Hyperfibrinolyza

Fibrinogen

PCC pri prodiouzeni
iniciace

Trombocyty
F XIill




KAZUISTIKA

o Muz 24 let

o Ridi¢ OA — éelni naraz

o Kominutivni fr. femuru + antebrachii l.sin.

MCF: S5mm

o Fibtem A105 mm

o EXTEM CT 111s

oFb 0,9g/l

INTEM 2014-01-01 04:56 | 2:

oINR2,3 aPTT57,9s | 0 1| o 25| a s

Al0: 33mm A20: 41lmm MCF: 47mm Al0: mm A20: 40mm MCF: 45mm




KAZUISTIKA

2014-01-01 06:34 | 2:

EXTEM 2014-01-01 06:30 | 2:

CT: 46s CFT: 116s o: 68° CT: 46s CFT: 131s o: 68°

Al0: 49mm A20: 57mm MCF: 61mm AlO: 47mm A20: 56mm MCF: 61mm

TXA 1000 mg
Fibrinogen 6 g

PCC 1000 i.u.
6 x EBR

Nt Ao I -~
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Is dilutional coagulopathy induced by different colloids reversible by replacement of fibrinogen and factor XIIl
concentrates?

Kind SL', Spahn-Nett GH, Emmert MY, Eismon J, Seifert B, Spahn DR, Theusinger OM

# Author information

Abstract
BACKGROUND: In this in vitro trial, we assessed the effect on blood coagulation of 60% dilution with different colloids and investigated reversibility by
replacement of factor Xl (F XIll), fibrinogen, and the combination of fibrinogen and F XIII.

METHODS: Using the blood of 12 volunteers, the following measurements were performed at baseline and after 60% dilution with (hydroxyethyl starch
solutions) HES 130/0.42, gelafin, or balanced gelatin solution: blood gas analyses, coagulation factor concentrations (F |, F Il F VIl F VIl F XIll), impedance
aggregometry (Multiplate®), and rotational thromboelastometry (ROTEM). Then F Xl and fibrinogen as well as a combination of both were added, in
concenfrations corresponding to 6 g fibrinogen and 12350 U F Xl in adults. ROTEM measurements and determination of factor concentrations were again
performed.

RESULTS: Colloid dilution led to a significant reduction of fibrinogen polymerization, especially with HES. Platelet function was impaired by all colloids, with
gelatin having a significantly greater effect (area under the curve, collagen Test, P = 0.008) than HES and balanced gelatin solution. The substitution of F XIII
only did not improve clot formation. Substitution of fibrinogen improved the polymerization of fibrinogen in dilutions with gelatin and balanced gelatin solution
(P = 0.002), whereas HES-induced coagulopathy could not be corrected. The combination of fibrinogen and F Xlll showed a better effect than the addition of
fibrinogen only for certain variables.

CONCLUSION: Coagulation and platelet function are impaired by all 3 colloids. However, in vitro gelatin-induced coagulopathy was significantly more
reversible than HES-induced coagulopathy.

PMID: 24029856 [FubMed - indexed for MEDLINE]
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A EXTEMCT: bascline, 33% diluion aad adcition of coagulation factors B EXTEM CFT: basoline, 33% dilution and addition of coagulation factors.

<
O
|
-4—_‘—13-4
m—l
=
_—
— Yl
—Ez
A
=
g
=
i
[(=x]
T
[=
.
=
T

HER
D
HEH

J d‘*z,;,@ z;v:«Z '«&“ ‘« < 3 gj};}#‘ e %ﬁ& %,;;a,::,y e‘(:;:;v:""r‘ e
y ﬁ S & (gy % (S
exrem exren 1%

aipha angle 1

Rt

I PRGS GAeE o
T
:

Figure 1 - Effects of in vitro 33% dilution of human (1=8) whole blood with albumin (ALB), gelatin (GEL), hydroxylethyl

statch (HES) and physiclogical saline (SL) and

10 3 gin a patient of

of
70 kg bodyweight. factor XIII (FXII) comresponding to approximately 10,000 IU in a patient of 70 kg bodyweight.

or the combination of both to the diluted sample.

Box plot (minimum. 5% percentile, median. 75% percentile, maximum) values are from tromboelastometry using the extrinsic
activated (EXTEM) and the functional fibsia polymerisation (FIBTEM) tests with following parameters: clotting time (CT). clot
formation time (CFT), alpha angle and maxinwn clot firmaess (MCF). *P =0.05; **P <0.01; ***P~0.001 after substitution of the

coagulation factor(s) as compared with dilution alone in each group.

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

in vitro

Christoph Johannes Schlimp!, Janne Cadamuro’, Cristina Solomon', Hemz Redl', Herbert Schichl'?

ILudwig Boltzmann Institute for Experimental and Clinical Traumarology, Austrian Workers' Compensation
Board (AUVA) Research Centre, Vienna,; “Department of Laboratory Medicine, University Hospital of Salzburg,
Salzburg; *‘Department of Anaesthesiology and Intensive Care, Austrian Workers' Compensation Board (AUVA)

Trauma Hespital Salzburg, Salzburg, Austria

Discussion. ROTEM parameters in dilutional coagulopathy &2 vige camnot be improved with factor
HI1T alone in any tested diluent. The combination of fibrinogen and factor XITT is highly effective
i raising FIBTEM maxinnun clot firmness after dilution with albumin, gelatine and saline back to

normal values, but is ineffective in 130/0.4 hydroxyethyl starch.






Pokud vas dana problematika zajima, dovolujeme si vas pozvat

do Liberce na nami poradany kurz :

., KURZ POUZITI ROTACNi TROMBELASTOMETRIE V PERIOPERACNI A
INTENZIVNI MEDICINE “

V pfipadé zajmu nas prosim kontaktujte na :

ivana.zykova@nemlib.cz, nebo paya.sedlak@gmail.com

Pristi kurz bude probihat v terminech: 21.10.2014
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