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Coagulation monitoring Coagulation monitoring
Recommendation 12 commendation 12

We recommend that routin Y recommend that routine
practice to detect ractice to detect post-traugs

assist in characterising the assist in characterising the
coagulopathy and in guiding} coagulopathy and in guiding
haemostatic therapy. (Grade 1C) haemostatic therapy. (Grade 1C)



V. Management krvaceni a koagulace

Plasma
Recommendation 26

We recommend the initig
(fresh frozen plg

out substantial bleeding. (Grade 1B)



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
management algorithms (bass
reduce transfusion-assg

surgery and live a
« Goal-digs ,a\‘\ad
CO¥F 9 “
“\e fTac

?O
gSsociated with
0 post-hospital costs. B

9V with fibrinogen and/or PCC guided
N/TEG is not associated with an increased
dence of thromboembolic events. C
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Algorithm for treating bleeding in patients with

trauma-induced coagulopathy

Temperature. Temperature > 34'C
o Optimize preconditions. HiE

Electrolytes Caleium > fmmol/L
Blood cel count Haematocrit >24%

Run ROTEM e
1. Focus on: Treat fibrinolysis
B EXTEMCTAPTEM CTT s pestmess
2. Focuson 1 | Increase FIBTEM CA10 to 10-12 mm
fibrin defic =| FIBTEM CA10<7mm > Fibrinogen concentrate 26 g
T > (Cryoprecipitate, FFP)
Focuson: —
EXTEN CT> 80 s6c Treat coagulation factor deficiency
thrombin tion With EXTEM CT=APTEM CT) K PCC 20 Uikg BWS
deficit (FFP)
Focusor EXTEN CA10 <40mm | Increase platelet count to
plateletdeficit s |} 2 50,000/pL

Platelet concentrate

Treat immediately —
Severeciot [ EE———— TXA 1620 mgkg BW
_7&(‘” SHDEIN = Firinogen conceiraie 68 9and
PCC 20-30 U/kg BW

(Cryoprecipipitate, FFP [high doses])
Platelet concentrate ncreasepiotcetcount
vy

ROTEM may also identify:

Potential heparin S :
st et
exposure [remr———
coisavernioos [ L L TR

Clotinstability
notrelatedto
hyperfibrinolysis

ECEMNL % | Consider
__and APTEM WL >15% [~ Factor XIll 1260 U

+ fibrinogen

-
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Implementace systemu
casného a rutinniho POC vysetreni
koagulace je
stéezejni

(2009 az dnes)
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ydenni praxe”

Zivot ohrozujici krvaceni = pfitomnost
anesteziologa

Trauma tym

Operacni saly

Porodnické krvaceni

Urgentni pfijem

Rotem je umistén na lizkové stanici ARO

(2 pristroje a Platelet)

Vzorky jsou pfinaseny na ARO z celé

nemocnice
Vsichni lékari na ICU provadéji
vysSetreni a analyzu krivek

s doporucenim dalsi terapie



I:gj Traumacentrum KN Liberec a.s.

Organizace urgentniho traumatologického prijmu KNL

Triage pozitivni pacient

Standardni postup
15 minut (ATLS)

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

! Zést‘ krvaceni:
CT v rezimu polytrauma OR, AG,...
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kasuistika
after ROTEM/before algorithm

Female, 21 years, collision with a car on a motorcycle

BP 65/30, P 140/min on admission
FAST — haemoperitoneum, pelvic fracture

taken to OR

external pelvic fixation, laparotomy, splenic rupture, splenectomy,
tamponade

CT scan
Leak from cauda pancreatis and splenic hilus

Relaparotomy, tamponade



case report after ROTEM/before algorithm
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FIBTEM

PRBC 16Xx
FFP 12 x
Platelet 3x

Fibrinogen 6 g
PCC 1500 i.u.
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Masivn nsuzni roko
a fibrinogen dle ROTEM
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Algorithm for treating bleeding in patients with
trauma-induced coagulopathy

Temperature Temperature >34°C
ey Optimize preconditions e

Electrolytes Calcium > mmol/L.
Blood cell count Haematocrit >24%

Severe trauma (ISS>16)
and / or severe shock
Run ROTEM (exrem, en, Fieten, apTem
1. Focusol Treat fibrinolysis
hyperfibrinolysis | EXTEM CT> APTEM cTt > THA 15:20 mgiky BWE
2. Focuson: fF Increase FIBTEM CA10 to 10-12 mm
fibrin deficit =| FIBTEM CA10<7mm —> " Eiprinogen concentrate 26 g
E e (Cryoprecipitate, FFP)
EXTEM CT > 80 sec. Treat coagulation factor deficiency
In generation (i ExTEn CraapTE 1) | PCC 20 Ulkg BWS
deficit (FFP)
4. Focuson: _| EXTEMCA10<40mm | | Increase platelet count to
placetcerct IR R A 2560,000L1

Platelet concentrate

Treat immediately
Severe clot TXA 1620 mgikg BWE

' EXTEM CA10 <30mm | Eibrinogen concentrate 6-8 g and
PCC 20-30 Ulkg BW

(Cryoprecipipitate, FFP [high doses])
Platelet concentrate (ncrssscpitctcount
o2 500001

ROTEM may also identify: l

Potential heparin | i
Treat heparin effect
HEPTEM CT <INTEM CT
exposure = I Protamine 1000-2000 U
(0 saverblood)

EXTEW ML > 16% | Consider
and APTEM ML > 16% [ | Factor XIll 1250 U

notrelatedto
hyperfibrinolysis
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Early and individualized goal-directed therapy for

trauma-induced coagulopathy _ 10\‘3
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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)
£ CC :
) = “0< 4102'“"‘ L) Increase platelet count to
BIEM > 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 ERIEMEAM Ot [ Fibrinogen concentrate 6-8 g and

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

Platelet trate (i count

\ L 102 50,000/pL)
5

a Brasis [11]. s _—

\ S 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<INTEMCT | Protaminep1000-2000 U
in has been generated [12]. Moreover, these (e.g. cell-saverblood)
% do not assess the quality/the strength of the clot.

(:llztt ::f)attaet:i“tlfny EXTEM ML > 9% ] Consider
nc z s and APTEM ML > 15%
—— hyperfibrinolysis i Factor Xlll 1250 U




Algorithm for treating bleeding in patients w
trauma-induced coagulopathy

Optimalizace podminek

Temperature Temperature > 34°
BGA pH>7.2

Electrolytes Calcium > 1fmmol/L

Blood cell count Haematocrit > 24%

] ] Y 4
Severe trauma (I1SS>16) H ype rfl b rl n o Iyza
and / or severe shock TXA 15-20 mg/kg BW
Run ROTEM (EXTEM, INTEM, FIBTEM, APTEM)*

|| ||
1. Focuson: i I I b rl n o e n
Sl | EXTEM CT>APTEM CTT — G

[ Optimize preconditions |

TXA 15-20 mg/kg

2. Focuson: Increase FIBTEM CA10 3o — - -
fibrin deficit FIBTEM CA10 <7mm —>  giprinogen concentrate 2-6 P c c rl r d I u z n I
Later on, repeatstep2 if necessary (Cryoprecipitate, FFP) p p ‘ ' ‘ . e
3. Focuson: : : - - -
; ; EXTEM CT > 80 sec Treat coagulation factor defici
thrombin generation (with EXTEM CT=APTEM CT) I PCC 20 U/kg BWS I n I c I a c e

deficit (FFP)

4. Focuson: 1 E(XmTEF{\ngf\l&: 4102 mm L Increase platelet count to
- — Wi g > mm
platelet deﬂCIt and platelet count < 50,000/pL") 2 50’000“’"‘
Platelet concentrate
Treat immediately

Severe clot TXA 15-20 mg/kg BW!
deficiency o Fibrinogen concentrate 6-8 g and 11
PCC 20-30 U/kg BW

(Cryoprecipipitate, FFP [high dos Q4 L4
Platelet concentrate (increasepiatetet e z a po ru c a
ALY,
ROTEM may also identify: I I

Potential heparin
exposure HEPTEM CT<INTEM CT |

(e.g. cell-saverblood)

s ey EXTEM ML > 15% Consider FXI I I
ARSI = | and APTEM ML >15% > Factor Xl 1250 U

Treat heparin effect
Protamine 1000-2000 U

hyperfibrinolysis
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Management of bleeding and coagulopathy
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* In cases of ongoing or diffuse bleeding and low clot
strength despite adequate fibrinogen
concentrations, it is likely that FXIII activit
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melkova 1

INTEM 2014-04-13 10:31 | 2:

CT: * 445s CFT: - s o: - °
Al0: - mm A20: - mm MCF: - mm

FIBTEM 2014-04-13 1048 | 2:

CT: *3605s & 2 - - s o: -

AlO: - mm A20: - mm MCF: - mm

EXTEM 2014-04-13 1045 | 2:
CT: 788s CFT: - S a: -0
AlO: 7mm A20: Smm MCF: Smm




melkova 3a

2014-04-13 12:49 | 2

CFT: 226s o: Lk

Al0: 36mm A20: 46mm MCF: 53mm

..............................................................................

------------------------------------------------------------------------------

' [ ' [ '
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FIBTEM 2014-04-13 12:48 | 2:

CT: 22s CFT: - s o: 47°

AlO: 10mm A20: 10mm MCF: 10mm

INTEM 2014-04-13 12:46 | 2:

CT: 327s CFT: 156s o: 61°

AlO: 41mm A20: 50mm MCF: 56mm

TXA 1500 mg
Fibrinogen 10 g

PCC 2500 i.u.
1 ). Trombo
5 x PRBC




kazuistika trauma

e Muz30let
* Pad z vysky na hlavu, z 2. patra
 SDH FTP L.sin., rruptura sleziny, fr. panve, fr. colli fem.
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kazuistika trauma

2014-11-13 10:35

..............................................................................

..............................................................................

CFT: 245s

2014-11-13 10:36

Al0: 31mm

CFT: =S

Al0: 3mm

2014-11-13 10:36

CFT: 206s

2014-11-13 10:40

Al0: 34mm

CFT: 215s

56°

Al0: 34mm

45mm




kazuistika trauma

2014-11-13 16:36

49s

CFT:

98s

o: 75°

EXTEM 2014-11-13 16:34

CT: 49s CFT: 85s o: 79°

39mm

Al0:

49mm

MCF: 61mm

AS5: 39mm

CT:

EXTEM 2014-11-13 11:42

73s

CFT:

116s

o: 77°

o ks ——— b -

TXA 2000 mg
ﬁﬁ;ﬁﬁﬁ;ﬁﬁ;ﬁ;ﬁﬁﬁﬁﬁﬁﬁﬁﬁ;ﬁﬁ;ﬁiﬁ Fibrinogen 8 g
""""""""""""""" PCC 1800 i.u.

AS5:

33mm

Al0:

43mm

MCF: 70mm

4 x PBRC




elektivni operace

« Fibrozni tumor prorustajici z mediastina do
retroperitonea

2 planované operace

Abdomen”™1_H




TXA 1000 mg
Fibrinogen 6 g
1 X trombo
6 x PRBC

Krevni

CCCCCC

ztrata
6300 ml




Fibrinogen 4 g

Before operation
11 x PRBC Hbg 115 g/l
platelets 570 tis./ul
______________________________________________ . Fbg 5,5 g/l
2014-03-25 12:15 | 2 2014-03-25 12:17 | 2
CT: 64s CFT: 85s o: 76° CT: 133s CFT: 67s o: 76°
A10: S51lmm A20: 58mm MCF:  60mm A10:  55mm A20: 61lmm MCF: 63mm

Krevni

ztrata
7500 mi
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Pokles o vice nez 90%




Zaver b

léCba krvaceni: casna, rychla, cilena
,one size does not fit all“

,masivni transfuzni protokol a podavani plasmy je
lepsi nez nic”

nutna je implementace casného POC testovani

implementace leCebného algoritmu je nutna (a prinasi
pokles nakladu)



dékuji za pozornost

Pozvéanka na qocnice 4
‘,;‘e A %

KURZ POUZITi ROTACNi TROMBELASTOMETRIE m; a

V PERIOPERACNI A INTENZIVNi MEDICINE % &

Anesteziologicko - resuscitacni oddéleni Krajské nemocnice Liberec, a.s. si Vas dovoluje pozvat na workshop
praktického pouziti rotacni trombelastometrie v perioperacni a intenzivni mediciné.

Nyni v terminech 24.3.2015 a 21.4.2015 registrace a info na ivana.zykova@nemlib.cz
paya.sedlak@gmail.com

Tel. 485 312 125

Tésime se na vds -




