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CRITICAL CARE MEDICINE

Bleeding and Coagulopathies
in Critical Care

The first principle of the management of coagulopathies in critical care is to avoid
the correction of laboratory abnormalities with blood products unless there is a
clinical bleeding problem, a surgical procedure is required, or both.

N Engl J Med 370;9 February 27, 2014



Mitol modern?

Komplexitas




Mikor van sziikség ra?

« Anaemia (Hgb <120-130 g/l ¢, 130-140 g/l &)
— Kronikus
— Akut a kronikuson

— Akut (sulyos verzés)

« Orokletes és szerzett véralvadasi zavarok

— Vasculopathiak, thrombocyta rendszer zavaral,
coagulopathiak







Akut, sulyos verzes...

A teljes vérmennyiseg elvesztése 24 h alatt/
A teljes vérmennyiseg 50%-a < 3 h alatt/

* 150 ml/min/

« 4Evvscc.</4h

* RRsys<90 Hgmm/ 110/min<P



Akut, sulyos verzes...

Massziv transzfzios protokoll, OVSZ 2008.

14. mgﬂeklet. A sﬁrgésfmassm transzfuzio 6sszefoglala'sa

Teendo Eljaras Megjegvzes

Vénmnta vétele — vescsoport-seeroldgia vizszalathoz muntavetel
Keringd vértérfoga — 1obbpenifinis vagy nagy hozami centilic kanlll behelyezese | —saukség syerint 3 beteget melegitend kell
Belyrealltaza - melegitett fiziologias s0-, esetleg kolloid oldat alkalmazisa ~ fel kell becsiini 3 Jatens verzés ménsket

~ dhuresis bixtositaza cel ~0.5 mi/(kg drs)
Ronzultacio - anesztezolosus. ranszfuziolosms
Vérzés megillitisa = koras sebészen vagy sziilészeti beavatkozis
Laboratrium - vermints kiikiese s vérellatoba - kismelten fontos a beteg £5 3 nunte megfeleld azonositasa
vizsgalatok kerése ~PT, oPTT. TT. fidrinopen. ~ 8 kolloadmimo befolyasolbatia 2z eredményeket

= Yergz, OXIgensZanIacio - & iaboratorau eredmenyek mezerkezese elott czikses lebet

ranszfazdn
~ a transzfii=a0 utdn 3 vizsealatok ismetiese sziikseses

Hb-¢rték 8 gl felent —vermentd keszilek haznalata ~ha mir a teljes vérvolumen Jecseréltek. a aboratéemng kereszt-

tartasy

= kowpatibilis vagy valaszron ves. adisa (ha az idd megenpedi)
—slirgds esetben 2 E 0 RED-negativ vwws. adisa

probanak mnes értelme
- vermelegito esvagy taloyomss hasznalats ha a folyadekazam-
las felnbeme] > 50 ml\kg-bra)

Tar -szim 75.10° felent
trtisy

- ketszeres verierfogat potiasa eseten 4-8 E thrombocyta 2dasa

~ fizvelembe kell venm: a thrombocytakeszitmeny kisdasanak.
szallitisinak az idejet

— 2 biztonségi hatiz =59-10°1 (~100-10"1 politraumatizily, KIR-
trauena, iletve o the -funkesd 2avara ssetén)

TT & PTT nonudl wzin-
| ten (1.5 adatt) tartisa

—egy-misfélszeres vémsrfogat potlica eserén 12-15 mikg
FEP adisa (felndtnek 4 E)

—figvelembe vemu 32 FFP kb, 30 perces olvasztisi idejét

Ca™ > 1,13 mmoil
feler tartasa

Fitrinogén 1,0 g1 felen
tartasy

—ha nem koerigilhatd FFP-vel

DIC-wegeldzés

- ok mezsriinsetsse (sokk, bypothernua, aciddzis)




Akut, sulyos verzes...

Massive transfusion protocol (MTP) template

The information beolow, developed by consensus, bhroadiy covers arcoas that ahould be included in a local MTP. This
templante can Do used 1o develop an MTP to meel the needs of the local inastitiution’'s pationt population and resources

Senior chinician determines that patient meets criteria for MTP activation

Baseline:
Full bicod count, coagulation screen (PT, INR. APTT, fibrinogen). blochemistry,
arternal bicod gases

v

Notify transfusion laboratory (insert confact no.) to:
‘Activate MTP'

v v

Senior clinician

Laboratory staff - Request:®

= Notify haematologistitransfusion specialist o 4 units RBC
» Prepare and issue blood components o 2 units FFP
as requesied s Consider:*
= Anticipate repeat tasting and 0 o 1 adult therapeutic dose platalels

blood component requirements
* Minimise test tumaround times

- Consider stafl resources = Include:*

cryoprecipitato if fdrinogen < 1 g/l

Haematologist/transfusion A Or xacaty agreead Condpponn

specialist v
* Liaisa regularly with laboratory

and cinical team | . COW
= Assist in imMerpretation of results and - Bm e e
advise on blood component support YES v NO

Notify transfusion laboratory to:

‘Cease MTP’

tranexamic acd in rauma patients

OPTIMISE:

= oxygenation

= cardiac output

» tissue perfusion
= metabolic state

MONITOR

{every 30-60 mins):

= full blood count

= coagulation screen
= jonised calcium

= arterial blood gases

AIM FOR:

- temperature > 35°C
“pH>72

= base excess < -6

+ lactate < 4 mmol/L

= Ca** > 1.1 mmol/L

- platelets > 50 = 10°%/L

= PT/APTT < 1.5 x normal
«-INR=15

= fibrincgen > 1.0 g/L



J¥ 4 Government of Westorn Australia
‘ ] g North Metropolitan Health Sarvice
Sir Chuwtes Gairdner Osborme Park Health Care Group

SCGH Massive Transfusion Protocol (MTP)

Actual or anticipated 4 units RBC in < 4 hours, + haemodynamically unstable, +/~ anticipated ongoing bleeding

Severe thoracic, abdominal, pelvic or multiple long bone trauma, major gastrointestinal, surgical or obstetric bleeding

f Senior clinician determines that patient meets criteria for MASSIVE TRANSFUSION PROTOCOL activation

W

Baseline:

Group & Screen/cross maltch, full blood count, coagulation screen (PT, INR, APTT, fibrinogen), biochemistry, arterial blood gases.
If using ROTEM order EXTEM & FIBTEM ( If patient is taking heparin order INTEM & HEPTEM)

e 4k

Notify transfusion laboratory (34018, page 4467.) to:
Activate MASSIVE TRANSFUSION PROTOCOL

Send courior to Transfusion Medicine Unit (TMU) (Ground floor, PP block) to collect Massive Transfusion Pack

.

NO ROTEM

MONITOR
(every 30-60 mins):
full blood count
coagulation screen
lonised calcium
arterial blood gase

* base excess<-6

* lactate < 4 mmol/l.

« Ca® > 1.1 mmal/L

* platelets > S50x10%1L

* PT/APTT < 1.5 normal
«INR=15

« fibrinogen > 1.5 g/l

~

{ and ROTEM algosithm F

w

w

~

Senior clinician Request:
= 4 units Red blood cells ( RBC)
* 2 units Fresh Frozen Plasma (FFP)
Consider
= 1 adult therapeutic dose platelet
« Tranexamic acid in trauma patients within 3hrs
Include
= 10 units cryoprecipitate if fibrinogen<1.5 g/L

ROTEM

Refer o
The SCGH ROTEM
Algorithm
for Critical bleeding
for the blood product
dosing guide
Page 2of 3

Notify transfusion laboratory to:
Cease Massive Transfusion Protocol by calling 34018
Return unused products to TMU Iimmediately

AIM FOR: \
* temperature > 35°C N\
npH > 7.2 Bleeding controlled? Special Clinical

Indications
Warfann, antiplatelat and
novel oral anticoagulants

(NOACS)
Refer to page 3 of 3 for
further information




Akut, sulyos verzes...

- ing Room” Thromboelastometry Use
Transplantation? A Case-Control Study in 303 Patients

J.-M. Alamo, A. Leon, P. Mellado, C. Bernal, L.M. Marin, C. Cepeda, G. Suarez, J. Serrano, J. Padillo,

and M.-A. Gomez
¢Major obstetric haemorrhag@ monitoring with
thro : YV, 1aboratory analyses or both?

0. Karlsson,” A. Jeppsson.” M. Hellgren'

Changes in Transfusion Therapy and Reexpl i titution of a
Blood Management Progr in Cardiac Surgical Patients

Bruce D. Spiess, MD, Bruce S.A. Gillies, MD, Wayne Chandler, MD, and Edward Verrier, MD

The Role of Thrombelastograpﬁ in Multiple Trauma S

Victor Jeger, Heinz Zimmermann, Aristomenis K. Exadaktylos
Hemorrhage and traumatic coagulopathy are major causes of early
death in multiply injured patients. Thrombelastography (TEG) seems
to be a fast and accurate coagulation test in trauma care...to detect
an acute traumatic coagulopathy and especially primary fibrinolysis....




Akut, sulyos verzes...

A hypovolémias, vérzo beteg

OXIGENADOSSAG!!!

VO2>D0O?2

 DO2=(SVeP) ¢ (Hb*1.39Sa02+0.003*Pa02) ~1000ml/p (Sa02=100%)
 VO2=CO ¢ (Ca02- CvO2) ~ 250 ml/p (ScvO2~70-75%)

(

\

N = N
O,-Delivery Central-Venous O,-Consumption
DO, O,-Saturation VO,
- < ScvO,
} Sove OK SevO, 70-80%
> 70% .
as exchange: |
2 Sa0, OK?
; 2 )
S O,-Transport: |
Hb/Het OK?
b
{ Blood Flow: | ,
Increase CI! Get DO, & VO, in balance !

3




Akut, sulyos verzes...

Hemorrhagic blood failure: Oxygen debt, coagulopathy,

and endothelial damage
J Trauma Acute Care Surg. 2017;82:6,541-4

VERELEGTELENSEG”

Oxigénadossag Inflammacio

karosodas

hrombocita
diszfunkcio

Hipothermia

5 T Acidozis
Autoantikoagulacio

Hiperfibrinolizis === =

Sérulés Reszuszcitacio




Akut, sulyos verzes...

A letalis triasz

activity / activation
of factors (%)

o B 5 B =

CONSUMPTIOS

0 5§ 10 1B 2 2 N ¥ DILUTIOS

neg. BE (mmoil)




Meybohm et al. Critical Care 2013, 17:218
http://ccforum.com/content/17/2/218 c

CRITICAL CARE

Point-of-care coagulation management in
intensive care medicine

Patrick Meyvbohm, Kai Zacharowski*, Christian F Weber

Pharmacologically induced
Mechanical defragmentation
Renal insufficiency

Hepatic insufficiency

Plateler
dysfunction
. * Dilution
= a;:‘:l"'\:vmta Hisiccanditions Coagulopathies Thrombocyto- * Sepsis
= ¥ in critically ill patients penia * Consumption
Hypocalcemia . MIT
Plasmatic
Hyperfibrinolysis Coagulation
System

= Dilution, activation and
consumption of coagulation factors

= DIC

* Massive transfusion

« Vitamin K deficlency

= Anticoagulatory therapy

Figure 1. Overview of coagulopathies typically present in critically ill patients. DIC diesermunated intravascular coagulopathy; HIT: hepann
induced thrombocytopenia




Konvencionalis vs. Bedside alvadasi
tesztek

Advance Access publicotion 14 November 2011 - doi:10,1093/bjo/oer342 BJA
Comparison of thromboelastometry (ROTEM®) with standard
plasmatic coagulation testing in paediatric surgery

T. Haas'”, N. Spielmann?, J. Mauch?, C. Madjdpour?, O. SpeerZ34, M. Schmugge? and M. Weiss!

! Department of Anaesthesia, ? Department of Haematology, and 2 Children's Research Center, University Children’s Hospital Zurich,
Steinwiesstrasse 75, Zurich 8032, Switzerland

“ Zurich Center for Integrative Human Physiology, University of Zurich, Institute of Physiology, Winterthurerstrasse 190, Ziirich 8057,
Switzerland

* Corresponding author. E-mail: thorsten.haas@kispi.uzh.ch

Standard coagulation test results were

available after a median of 53 min
[inter-quartile range (1IQR): 45—63 min|,
whereas 10 min values of ROTEM
results were available online after 23
min (IQR: 21-24 min).



Konvencionalis vs. Bedside alvadasi
tesztek

« aPTT: citratos (heparinos) ver + Ca
+ kaolin

Normal érteke: 27-35 s

« ACT: nativ (heparinos) ver +
kaolin

Normal értéke 90-120 s



Konvencionalis vs. Bedside alvadasi
tesztek

Teszt Normal érték Pozitiv préba oka
lehet pl.
Prothrombin idé + 128 Exstrinsic
(PT, Quick v. recalcificatios alvadasi trigger
e ' .
+ trombin 1d0, fibrinogén, D- ) (1;?r(c))ﬂf,rombin EEACs2G7 2V
dimer, AT III, verkep.... Mivel a vizsgalandd plasma  szazalékos aktivitds)  kumarin terapia
thromboplastinnal és
phospholipiddel inkubalt, )
Ca++ adasa utan az (INR=beteg PT / ref.PT)
alvadasi folyamat
,végigszalad” az extrinsic és
a kozos uton.




Konvencionalis vs. Bedside alvadasi
tesztek

Balance in Pro-
and Platelets and Balance in Pro- and
Anticoagulation Fibrin mesh Antifibrinolysis
Factors
£ ar == : =
= ot formation H—— Clot firmness |-+ ' Clot stablhty%
>
"
- I—— 60 min —-T TEG®
- R MA LY30
L CT _ MCF CL30
| Correlations with standard
hemostatic laboratory tests p— ROTEM®
< | INR, aPTT, procoagulant Fibrinogen, platelet count it .
B[ P I Fibrin degradation products l
0 10 30 60 perc







A thromboelasztografiat H. Hartert professzor fejlesztette ki a
I1. vilaghaboruban

50-es, 60-as években széleskoruen alkalmazzak, a 70-es
¢vekben csokken az érdeklddés

80-as években reneszanszat éli, foleg az USA-ban, heveny
verzesek ellatasanal, az aneszteziologiaban és a sebészetben
A ROTEM rendszert 1995-1997 kdz6tt Minchenben
fejlesztették Ki

SZTE Anesztezioldgiai és Intenziv Terapias intézeteben
ROTEM, illetve Multiplate rendszert hasznalunk




A ROTEM rendszer kimutatasi modszere

* Vérminta a kiivettaba kertl, amibe

oscillating axis (+-4,75° ) LED light source vy .
3 ® ' egy hengeres tli mertil
C | D « AKkuvetta es a csap kozott 1 mm res
mirror | + A tli jobbra-balra forog
| * Amig a ver folyékony a tli mozgas
rforce spring |
. - szabad
= B detector * At forgasa forditottan aranyos az

ball bearing J data processor

alvadék szilardsagaval
« Kimutatasa optikai dton torténik, a
szamitogép kiszamitja a gorbet

cuvette + sample’ - ‘ illetve a numerikus paramétereket
| « TEG-nél a kiivetta forog—érzékeny
temperature 7 a rezgesre és a mechanikai
Sonfolied razkodasra

clot formation

cuvette holder



Amplitude in mm (Firmness)

100

CT(alvadasi 1d6):mérés inditasatol az alvadék kialakulasanak
kezdeteig (thrombin kialakulas, alvadék polimerizacio
kezdete)
* CFT(alvadek kialakulasi 1d6): alvadas kezdetétol a 20 mm-es
alvadék szilardsagig (fibrin polimerizacio, az alvadék
LGl thrombocytékkal és FXI11-ral torténd stabilizalasa)
0 10 20 * -5z6g: 0 és 20 mm-es alvadékszilardsag kozott huzott
egyenes doOlési szoge

*  MCF(maximalis alvadék szilardsag)

« ML(maximalis lysis): az alvadék szilardsaganak csokkenese
az MCF utan ahhoz viszonyitva



ROTEM elemzés parameéterel

100 The Clotting Cascade

w
o
c
z 80
L 60 = =
& O Q
=
g 40 Extrinsic e
c athway ? ‘
20 e Intrinsic
[} ; oD " =
b1 e . ®® pathway
g’ | 1 |
e
< wicw: —— I
Clotting time ® =
CFT Clot formation time '
A5 Amplitude 5 min after CT
MCF Maximum clot firmness
ML Maximum lysis
CT LI130 Lysis index at 30 min
- » v 4
0 10 20 30 40 50 60 SN —— === S =S
Time in min € oo

« CT: 1 faktorhiany, heparin hatas; |: hypercoagulabilis allapot

* CFT: fcsokkent thrombocyta szam/funkcio, fibrinogén hiany, fibrin polimerizacios zavar; |
hypercoagulabilis allapot

« MCEF: | csokkent thrombocyta szam/funkcio, fibrinogén hiany, fibrin polimerizacios zavar,
FXII1 alacsony aktivitasa, hianya

« ML.: 60 percnél 15% < hyperfibrinolizis



Variables measured by the TEG® and ROTEM®

T N

Measurement period

Time from start to when the waveform reaches 2mm above
baseline

R

The time from 2mm above baseline to 20mm above baseline K

Alpha angle [°]

Maximum angle

Maximum strength

Time to Maximum strength

Amplitude at a specific time

Clot elasticity

Maximum lysis

Clot Lysis[CL] at a specific time [minutes]

Time to lysis

o [slope between R and
K]

Maximal Amplitude [MA]|

CL30, CLEO

2mm from MA

LY
@ {Dlatelets (MA)
ey
Enzymatic ~ Fibrinogen Thrombolysins )
R) K. ) (Ly30, EPL) (s,




ROTEM thromboelasztometria tesztek

4  Citratos cs0 -y oy &
> . Reagens (EXTEM, INTEM, —
A FIBTEM, APTEM, HEPTEM) L T -
1 ] —r
2 -
_— &




ROTEM thromboelasztometria tesztek

Assay Activators and Additives Clinical Comments
ROTEM® deita assays

EXTEM CaCl, + recombinan tissue factor + polybrene Deliclancy of factors of the extrinsic pathway, VKAs
{(coumadin/warfarin); indication for PCC administration

FIBTEM CacCl, + recombinant tissue factor + cytochalasin Frornin polymerization: dose calculation for fibrinogen

D + polybrene concentrate or cryoprecipitate
APTEM CacCl; + recobinant tissue factor « aprotinin/ Verifying the effoct of anti-fibrinolytic drugs: differential
tranexamic acid + polybrene diagnosis 1o clot retraction and FXII deticlency (in
combination with EXTEM)

INTEM CacCl, + ellagic acid Deficioncy of faciors of the intrinsic pathway: heparnn
and protamine effocts (in combination with HEPTEM)

HEPTEM CaCl, + ellagic acid + heparinase Meparin and protamine effects {in combination with
INTEM)

FCATEM CaCl, + ecarin Direct thrombin inhibitors (e.g., hirudin, argatroban,
bivalirudin, dabigatran). not sensitive to heparin;
actually only available in Europe

NATEM CacCl, Tissue lactor-expression on monocytes,; other
anticoagulants (e.g., LMWH)

ROTEM® platelet assays

ARATEM Arachidonic acid {(AA) COX-1 (e.g., aspinn) and GPIlIbllla receptor inhibitor
offects; effects of CPB, trauma and sepsis

ADPTEM Adenosine di-phosphate (ADP) ADP (P2Y12) (e.g.. clopidogrel and prasugrel) and
GPIlIblla inhibitor effects; effects of CPB, trauma and
sepsis

TRAPTEM Thrombin receptor-activating peptide-6 (TRAP-6) Thrombin (PAR-1) (e.g. vorapaxar) and GPIIbllla

inhibitor effects; effects of CPB, trauma and sepsis




ROTEM vizsgalatok elemzése

Normal alvadas

EXTEM INTEM
CT: 67s CFT: 87s a 73° CcT: 200s CFT: 67s «a 77
CFR: 54mm MCE 57mm ML % CFR: 54mm MCE: 6lmm ML %

FIBTEM
T 66s CFT: % a S7° CT 74s CFT: 89s «a 72"

CFR: 9mm  MCF: 10mm ML -% CFR: 53mm  MCF: 61lmm ML -%




ROTEM vizsgalatok elemzése

Thrombocyta hiany/diszfunkcid

EXTEM INTEM
3 57s CFT: 4445 a 80* CcT: 200s CFT: 4495 a
Al0: 23mm  MCF: 35mm ML % Al0: 23mm  MCF; 3Zmm  ML: ]

cT: 67s CFT: - - cT: 52s CFT: 398s «

Al0: 15mm  MCF: 16mm ML % Al0: 25mm  MCF: 35mm ML b



ROTEM vizsgalatok elemzése

Fibrinogén hiany

EXTEM INTEM
(a5 109s CFT: 263s a 48" CT: 236s CFT: 220s a: 55°
A0: 31lmm  MCF: IBmm  ML: ) Al0: 33mm MCFE:  42mm ML <%

FIBTEM APTEM
CT: 185s CFT: < a - (a5 98s CFT: 2765 a: 46"

Al0: 3mm  MCF: 3mm ML % AN0: 3imm MCE 40mm  ML: %



ROTEM vizsgalatok elemzése

Hyperfibrinolizis

CcT: 59s CFT: 1305 a: 65° CcT: 200s CFT: B8s a: 74
Al0: 4amm  MCF: 48mm ML 100% Al0: 46mm  MCF: 48mm  ML: 100%

FIBTEM
CT 51s CFT: 5 2 cT: 62¢ CFT: 1328 a:

|

2

A10; 7mm  MCF: 7mm ML 94% A10; 44mm MCE:  S5mm ML 0%



ROTEM vizsgalatok elemzése

Heparin hatas

EXTEM INTEM
(aB 67s CFT: 1045 a 68° CcT: BS2s CFT: 1985 a: 51
AT0: 50mm  MCF: 57mm ML 0% Al0: 4Aimm  MCF 48mm  ML: 0%

R
FIBTEM HEPTEM

cT: 63s CFT: - | a -* CT: 202s CFT: 755 76"
A10: 6mm  MCF: 8mm ML 0% A10: 52mm MCF:  S58mm  ML: 0%



Osszefoglalas

« Azonnal, ,,agy mellett” elvégezhetd teszt, mely perceken beliil informaciot
nyujt
— Faktor, fibrinogén, thrombocyta szubsztiticio sziikségességerol
— Hyperfibrinolizisrdl (tranexdmsav)
— Diluci6s koagulopatia mértekerdl
— Heparin/protamin monitorozast tesz lehetove
 Korlatai
— Nincs aspirin kimutatas
— Nincs clopidogrel kimutatas

— Nincs von Willebrand szindroma kimutatas
— Csekély erzekenység az LMWH-ra és a szajon at szedhet6 alvadasgatlokra



« Thrombocyta aggregaciot mer
elektromos impedancia elven
keresztl

— Vert pipettazunk egy specialis
elektrodakat tartalmazo kiivettaba,
meghatarozott feszlltseg ala helyezziik

— A gerjesztés eldtt impedancia alapvonal
kerl meghatarozasra

— Hozzaadjuk az aktivalo anyagokat

— A thrombocytak aggregalodni kezdenek
es az elektromos impedancia névekedés
mérhetd, melyet szoftver dolgoz fel




AUC: 6 perces mérés alatt az aggregacios
gOrbe alatt kialakulo teriilet—az 6sszes
thrombocyta aggregaciojara utal

MS: az abran el6forduld legnagyobb
emelkedés— az aggregacid sebességére
utal

AG6: teszt inditasa utan 6 perccel mert
impedancia— thrombocyta aggregacio
mértékét mutatja meg

. trc aktivalas
arachidonsavval (aspirin hatas)

. trc aktivalas ADP-vel
(clopidogrel hatés)
TRAPTEM(TRAP test):trc aktivalas thrombin
receptor aktivalo peptiddel( PAR-1
rec.antagonistak, GPIIb-l11a rec.antagonistak)

MS (Ohm/min)

A6 (Ohm)

AUC (Ohm*min)

RISTO test: a risztocetin komplexet kepez
a VWF-ral és kapcsolodik a trc GPIb
receptorahoz (VWF hiany, GPIb-rec.
deficiencia)

COL test: a kollagén a GPla-11a,GP1V,
Illetve a VWF-on keresztul a GPIb-V-1X
receptorokon keresztll aktivélja a trc-t






AAAAAA

vvvvvvv

APATEM

vvvvvvv

Lid 00608

e

ATETEM

rrrrrrr

Normal

Kettds TAG |
(Aspirin, i

Clopidogrel) .

thrombocyta —
funkei6 ;; / —

ADP receptor
blokk
(Clopidogrel)

GPlIb/llla
receptor blokk
(Integrillin)

.....



A jovo: ClotPro

ClotPro Uj generacios viszkoelasztikus POC modszer
A hemosztazis atfogo ellenbrzésére

* A legatfogobb lehetdségeket nyljtja a teljes véralvadas
vizsgalathoz

* Kivalo korrelacio a ROTEM vizsgalattal
* 6 flggetlen csatorna
* Mintatérfogat: 330 p citratos teljes vér

* Rendkiviil gyors (kevesebb mint 3 perc az elsé
eredmeényig egy teszten beliil)

* 25-30teszt/ora
* Elektronikus pipettazas

* Bovitett eredmény-megosztasi opciok
(LIS, képernyémegosztas, e-mail, azonnali (izenet)

* Az aktiv-pipettahegy technologianak kdszonhetden
nincs szikség kiilon reagens hasznalatra



A jovo: ClotPro

ClotPro Uj generacios viszkoelasztikus POC modszer
Paraméterek

Sztenderd paraméterek Uj paraméterek

zf'l

A koagulacios folyamat

EX-teszt gyors attekintése

Ruszelvipera mereghdl nyert,
X faktor-specifikusaktivator
DOAC gyogyszerek (pl.
rivaroxaban) szlrésére
szolgaloteszt

Ex-teszt kettOs vérlemezke
AB-teszt g3tl3s:3, 3 funkcionalis
fibrinogén kimutatasahoz

Kozvetlen trombin aktivalas
AP-teszt Fibrinolizis gatlasaprotlnlnm{ ecarinnal. Trombin-

antagonistak (pl. Dabigatran)

€s3zantiXa
Belsd, heparinra es3 megkilonboztetese.
veéralvadasi faktorokra(pl.
FVIIl) érzékeny szlroteszt.

|
I IN-teszt

Fitrinolizis aktivalas
rekombinans tPA-val.
Heparin semlegitéssel dolgozo Antifibrinolitikus kapacitas
IN-teszt 3z 3lapvetd grzékelése (pl. tranexamsav
veéralvadasi aktivitas grtekeles)
meghatarozasahoz

| Hi-teszt
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Akut, sulyos verzes...

Massziv vérzes ellatasi protokollja

~

K Oxigenadossag Laktat <2 mmol/, pH: >7.2 \
Veérgaz Testhomerseklet: >34°C
Testhomeérséklet Se. Kalcium: =1 mmoll
Hematokrit Hematokrit: >24%
Sulyos trauma . B
Hiperfibrinolizis :
= el
/ Fibrinogeén komplex: \
1. Fibrinogén hisny | FIBTEM CAj40-3 mm- 6g
FIBTEMCA; 4-6mm:3-4 g
Faktor készitmeény:
P Grras CT: 81s-100s 500-600E
2. Trombingenericio CT. 101s-120s:  1000-1200 E
zavara CT. =120s: 1500-1800E
és/vagy FFP: 15-30 mlukg
3. Thrombocita Thrombocita készitmény
hiany 1 EN10 ttkg
Ne——0 - Sy
TXA: 15-25 mg/ttkg
- Fibrinogén komplex: 6-8 g
Silyos Faktor készitmény: 20-30 E kg
alvadasizavar vagy FFP: 30 ml'ukg

Trombocita konc.: 1 E/10 ukg




Akut, sulyos verzes...

Garlinger piramis

Gorlinger K. Hamostaseologie 2006; 26:564-S76 .

rEVila / rFVIia: 100 ug/kg

o

Thrombocita Tct konc.:1U/10 k
(=50 G/L or <100 G in TBI), +/- desmopressin 0.3 pg/kg
Thrombingeneracio PCC: 500-2000IU /
(INR >1.5 or EXTEM CT>80 s) FFP: 15-30 mi/kg
ik rinogen FC: 3-6 g vagy
(<1,5 g/l or FIBTEM CAp< 7 mm) FFP: 15-30 ml/kg
Hyperfibrinolizis TXA:
sokkban vagy EXTEM ML>15% 15-20 mg/kg

Antikoagulacio?
Aspirin, Clopidogrel: Tct konc. 5-10 U +/- desmopressin 0.3 pg/kg

Warfarin: PCC 25 |U/kg or FFP 15-20 mli/kg
Heparin: Protamin 1 mg/100 IU heparin)
Fiziologiai triggerek
(TC > 35°C; pH > 7.2; Cai > 1 mmol/l; Hb ~ 7-9 g/dl)
Veérzescsillapitas
Endoszkopos, intervencios radiologus, sebészi




Dinamikus koagulacios

menedzsment

\ Kezelés /
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anaesthesia.




