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stiet zajmu

« prednaskova aktivita pro CSL Behring

« prace na ARO Liberec, kde je ROTEM od
roku 2009 ©



“plasma free”

« Spatny nazev ©
- Zbytec¢né déleni a radikalizace postojul ©

- Princip: podavam koncentraty koagulaénich faktoru

« cilena lécba koncentraty koagulacnich
faktoru

(kterou lze v pripadée nutnosti kombinovat
s podavanim plazmy ©)



Inicialni resuscitace
koagulace

Dalsi (cilena) resuscitace
koagulace




Inicialni resuscitace

Initial coagulation resuscitation
Recommendation 24 In t]
tients with expecteg
ommend one o

of pa-
ige, we rec-
ate gies:

#on-inactivated plasma) in a
B of at least 1:2 as needed. (Grad:

#oen concentrate and RBC according to Hb
Peel. (Grade 1C)

od zachytu krvaceni
do prvnich vysledku

The European guideline on management of @
major bleeding and coagulopathy

following trauma: fourth edition
Ro¥f Rossaint”, Bertil Bouillon?, Madimir Cerny**%, Timothy J. Coats’, Jacques




Inicialni resuscitace koagulace

FVEREFLAT AT

We define “initial resuscitation” as the period between
arrival in the emergency department and availability
of results from coagulation monitoring (coagulation
screen, fibrinogen level and/or viscoelastic monitoring
and platelet count). There are still conflicting opin-
ions about use of plasma as the initial strategy to
support coagulation, and several authors, mainly in
Europe, strongly disagree with the initial transfusion
of patients based on an empirical ratio rather than
guided by concurrent laboratory data (goal-directed
therapy) [388]. In the absence of rapid point-of-care
coagulation testing to [Iacilitate goal-directed therapy,
initial treatment with blood components in a fixed ra-
tio may constitute a reasonable approach. If concurrent
coagulation results are available, they should be used to

guide therapy.

CCCCCCCCCCCC




Administration of plasma to bleeding patients may sta-
bilise fibrinogen levels, avoiding a further decrease, but
plasma transfusions cannot contribute to a significant

increase in ﬁl}rinﬂgen level unless very high volumes are

infused [406]. The Activation of Coagulation and Inflam-
mation in Trauma (ACIT) study [396] confirmed these
findings, showing that the percentage of coagulopathic
patients increased with a standard near 1:1 FFP:RBC
transfusion protocol. Similar results were recently re-
ported by Khan et al. [15]. Again, a 1:1 FFP:RBC transfu-
sion pt‘ﬂ-tﬂ-l:ﬂ-l did not allevmte caagulﬂpaﬂw, the

lc-nger ﬂus treatment lasted Interestmgly, in ﬂfl-E same
study it was shown that only high-dose fibrinogen ad-
ministration resulted in improved coagulation and a re-
duction in coagulopathy. Furthermore, both FFP and



Dalsi resuscitace koagulace

cilena dle vysledku

VI. Further resuscitation

Goal-directed therapy

Recommendation 26 We recommend that resuscita-
tion measures be continued using a goal-directed
strategy guided by standard laboratory coagulation
values and/or viscoelastic tests. (Grade 1C)



Fresh frozen plasma
Recommendation 27 If a plasma-based coagulation
resuscitation strategy is used, we recommend that
plasma (FFP or pathogen-inactivated plasma) be ad-
ministered to maintain PT and APTT <1.5 times the
normal control. (Grade 1C)

We recommend that plasma transfusion be avoided
in patients without substantial bleeding. (Grade 1B)



ANEBO

Fibrinogen and cryoprecipitate

Recommendation 28 If a concentrate-based strategy
is used, we recommend treatment with fibrinogen
concentrate or cryoprecipitate if significant bleeding
is accompanied by viscoelastic signs of a functional
fibrinogen deficit or a plasma fibrinogen level of less
than 1.5-2.0 g/l. (Grade 1C)

We suggest an initial fibrinogen supplementation
of 3—4 g. This is equivalent to 15-20 single donor
units of cryoprecipitate or 3—4 g fibrinogen concen-
trate. Repeat doses must be guided by viscoelastic

monitoring and laboratory assessment of fibrinogen
levels. (Grade 2C)



Prothrombin complex concentrate

Recommendation 33 We recommend the early use of
prothrombin complex concentrate (PCC) for the
emergency reversal of vitamin K-dependent oral anti-
coagulants. (Grade 1A) ]

We suggest the administration of PCC to mitigate
life-threatening post-traumatic bleeding in patients
treated with novel oral anticoagulants. (Grade 2C)

Provided that fibrinogen levels are normal, we sug-
gest that PCC or plasma be administered in the bleed-
ing patient based on evidence of delayed coagulation
initiation using viscoelastic monitoring. {GradE-EE}I




A = viskolelastické metody

B = koncentraty koagulaénich faktoru

A+B=
rychlejsi vysledky
casnejsi terapie




4 EBR:4FFP:1 t.d. trombo
a fibrinogen




+ fibrinogen
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sretrokazuistika‘“

Zena, 21 let

Havarovala jako spolujezdec na motocyklu ve vysoké
rychlosti - srazka s osobnim automobilem

Polytrauma
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sretrokazuistika‘

Zena, 21 let

Havarovala jako spolujezdec na motocyklu ve vysoké
rychlosti - srazka s osobnim automobilem

Polytrauma
Celkem podano:

EBR16 MP15 Fb6g TB 3TU 1500 j. PCC
EBR: MP:Fb:TB



Proc podavat na ROTEM krivku
plazmu??



Algorithm for treating bleeding in patients wi
trauma-induced coagulopathy

[t preconation | Temperature >34°C
_09“'""9"“'“""" pH>T72
% Cateum > tmmoliL

Haematocrit > 24%

TXA 1520 mgkg BW

Run R M (exrem, mmew, Ferem, AeTew”

1. Focus on | Treat fbenolysis |
N | |

Increase FIBTEM CA10 to 10-12 mm |
FBTEM CA10 <7mm >t s o]

(Cryoprecipitate, |
EXTEM CT> 90 sec || Trest conguletion factor deSiciency |
n s EXTEW CreAPTEN €1 PCC 20 Ukg BWS |
deficit FFP)

Treat inmediately
= ExTEM CAO <30 mm |l

wrocuson: TS
platletdecit S [ o0
Se

[ ROTEM may also identify: ]

=/ uepTEM CT<mTEM CT |\ Troat haparia elect

EXTEN WL > 16%
and APTEM ML > 16%

Consider
Factor X 1250 U

+ fibrinogen

2008 2009 2010 2011 2012 2013 2014



* Prvni vysledky [sme prezentovali 2014

« Bali jsme se ukamenovani....

 Ted’ uz je situace jina...



cas

« Mam cas...cekam na ROTEM

| -as

Fy50 P, 100

o IS

\lao_ 204
22022

(a lecim dle ROTEM: fibrinogen,PCC)

* Nemam cCas...zacnu co
nejdrive...fibrinogen



cas

« PRBC zlednice na urgentu

* Fibrinogen...trva 8 minut rozpusteni

 FFP — mam rozmrazenou (kdo ma??)

(nemam rozmrazenou ....20 minut ...30
minut...)

* Mezitim vysledek ROTEM podavam PCC



Zaver:
Meél bych (a chci) zvolit co nejrychlejsi postup....

* Nejdrive je dostupny fibrinogen (a PRBC)

« Stejné brzy je dostupné PCC (t¢ indikace pfi
prodlouzené iniciaci, pri dostatku zkusenosti
s ROTEM lze jako rescue podat naslepo)



Pro¢ podavat na ROTEM krivku plazmu??



Plazmy

Plazmy jsou dostupne pozdeji
Potrebuji je jeste?
Pravdepodobneé ne

Jiz mam vysledek ROTEM a u vetsiny
pacientl mam dohrazenou koagulopatii a
zastavuji krvaceni



Plazmy

 LeCim podle ROTEM a k tomu davam plazmy
podle masivniho transfiuzniho protokolu ??

« A plazma je u vétSiny pacientu “navic”

* Indikace plazmy je korekce koagulopatie



studie

« Vetsina “ normalni provoz” kontra masivni
transfuzni protokol

« Data se zemi z horsi dostupnosti predevsim
fiborinogenu a ROTEM

| RETIC v naseho pohledu “neakceptovatelny”
(nemohu znovu vstoupit do reky bez
fibrinogenu, pokud na ROTEM vidim deficit) —
ale samozrejmeé potrebna studie



IN GOD WE TRUST

ALL OTHERS MUST
SHOW DATA






Terapie zZivot ohrozujiciho krvaceni

Pacient dostal od prijmu do definitivni zastavy krvaceni 28 hodin po
prijmu 14.8.2017 v 22 hodin celkem:

54 TU erytrocyta (PRBC)

58 TU plazmy

1:1

12 TD trombocyti (z toho 7x nakup z jiné nemocnice)

1:1:1 (4:4:1)

33 g fibrinogenu

7200 u.i. koncentratu protrombinového komplexu (PCC)

9 mg rFVlla (pred posledni embolizaci po optimalizaci podminek)
6 g kyseliny tranexamové

90 ml CaCl2 10%

Hrazeni probihalo dle klinického stavu, vysledktii ROTEM a
hematologickych vysetreni.



Indikace plazmy

- Tézky hemorhagicky Sok, ktery nepujde
vyresit rychle

* Protrahované krvaceni s masivnimi
prevody PRBC a suspekci na deficit
faktoru, které nejsem schopna hradit
koncentraty koagulaénich faktoru

* Prodlouzeni CT v INTEM izolované ??



Indikace plazmy

* Indikace plazmy pri ztrate 1,5 — 2 nasobku
telesnéeho objemu krve

* Obtizne meéritelné ztraty u vetsiny krvaceni
(traumata)

« Zalezi narychlosti krvaceni a “presumpci
zastavy krvaceni”



Objednani plazmy:
nase praxe

Pokles Hb vstupne
Obéhova nestabilita

Rozsah krvaceni — FAST.,...

Nemoznost odebrat vzorek

Objednam plazmu — az prinesou uvidim
(podam X nepodam)



Objednani plazmy:
nase praxe

 Protrahované krvaceni —
-nutné prevody vice nez 15 -20 PRBC

* Po 8 PRBC stanovuiji FXIII



vysledek

* Podani vétsiho mnozstvi plazmy méné
pacientum



2 principy



A = viskolelastické metody

B = koncentraty koagulaénich faktoru

A+B=
rychlejsi vysledky
casnejsi terapie




“Pokud nezkusis, neuveéris”

Pri razantni inicialni leCbé koncentraty
koagulaénich faktoru je nizsi spotieba
PRBC ....pacienti méné krvaci.....odpada
podil koagulopatie na mire krvaceni

Pokles FFP vychazi z metodiky

Pokles trombo je podminén i vztahem
fibrinogen x trombo

Pokles PRBC ale znamena mensi krvaceni



Transfusion requirements

m PRBC
 FFP
mPLT







Dékuji za pozornost
A
§



