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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 szukseg ra?

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

— Akut (sulyos vérzeés)

e Orokletes és szerzett véralvadasi zavarok

— Vasculopathiak, thrombocyta rendszer zavaral,
coagulopathiak







Akut, sulyos verzes. ..

A teljes vermennyiseg elvesztése 24 h alatt/
A teljes vérmennyiség 50%-a < 3 h alatt/
150 ml/min/

4 E vvs cc.</4h

RRsys<90 Hgmm/ 110/min<P

vAg
B



Akut, sulyos verzes. ..

Massziv transzfizios protokoll, OVSZ 2008.

14, melleklet. A sﬁrgés-’masszi\' transzfuzio ésszefoglahsa

Teendo Ehjaras Megjegvzes

Vérmunta vétele - vescsoport-szeroidga vizsealathoz mintaveted
Kenngd vénérfogat — 16bbpanifiuis vagy nagy ozami centralis kanfll behelyezése | —szikség szerint a betaget melegitend kell
belyrealltasa - melegitett fiziologias so-, esetleg kolloid oldat alkalmazisa — fel kell becsiini 2 latens vérzés méneket

~ dnurests biztositasa, cel: ~0.5 mi'(kg ors)
Ronzultacio - anesztezzolosus. transzfuziolozus
Vérés megillitisa —kora sebészens vagy szillészeti beavatkozis
Laborasorumu - vemuns; kiikdese a verellatoba —kismelten fontos a beteg £3 2 mmts megfeleld azonositisa
vizsgilatok kérése -PT, aPTT, TT. fibrinogen. ~ 2 kollosdm#irio befolyasolhatja 2z eredmenyeket

= VeIgaz. OXIgenizafracio - & laboratornium eredmenyek mezerkezese elott szikseg febet

ranszfuzndra
~ & franszfu=30 utdn a vizsealatok ismetlese szikseges

Hb-ertek 8 g1 felett - vemmentd készilek hasznalata - ha mir a teljes vérvolumen lecseréiték. a laboratéemng kereszt-

tartssy

- kompatibilis vagy valaszton vvs. adisa (ha a2 idd megengedi)
— siirgds esetben 2 E 0 RRD-negativ vws. adisa

probanak nincs ertelme
- vermelegitd e3vagy ralnyonzas hasznalata ha a folyadekaram.
las femoemel ~50 mlikg-0ra)

Thr szim 751071 felett
tartisy

= ketszeres verterfogat potlasa eseten 4-8 E thrombocyta adasa

- fizvelernbe kell venm 2 thrombocytakeszitmeny kisdacamak,
szallitisanak 32 ejét

—a biztonsigi hatér >50-10°1 (100-10%1 poliraumatizalt, KIR.
traumy, illerve a the -funkesd zavara esetén)

TT & PTT nomuil szis-
kn!l.f alast) tartdsa
Ca* > 1,13 mmol1
felett tartasa

—egv-misfelezeres vénérfogat potlaca esetén 12-15 mlkg
FFP adisa (felndtmek 4 E)

—figyelembe venu 32 FFP kb, 30 perces olvasztisi idejét

Fibrinogén 1,0 g1 felett
tartasa

—ha peen komigilhatd FFP-vel

DIC- e pelizés

- ok mezsziietése (sokk, bypothermia, aciddzis)




Massive transfusion protocol (MTP) template

The information below, developed by consensus, broadly covers arcas that should be included in a local MTP. This
teampiste can be used to develop an MTP to meet the needs of the local nastiution™s patient population and rescurces

Senior chnician determines that patient meets criteria for MTP activation

Baseline:
Full blcod count, coagulation screen (PT, INR, APTT, fibrinogen), biochemistry,
artenal blcod gases

v

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

Laboratory staff

= Notify haematologist/transfusson specialist

* Prepare and issue blood components
as requested

= Anticipate repeat testing and
blood component requirements

= Minimise test tumaround times

= Consider staflf resources

v

Senior clinician

= Request:*
o 4 units R8C
o 2 units FFP

0— Consider:»
o 1 adult therapeutic dose platelets

o ranexamic acid in frauma pabents
* Include:*
o cryoprecipitate if fibrinogen < 1 g/L

a  Or ocaly agreed COnBgrason

v

Haematologist/transfusion
specialist
= Liaise regularly with laboratory

and clinical team Bleeding controlled?
= Assist in imerpretation of results. and SN -~y 2
advise on blood component support YES v NO

Notify transfusion laboratory to:
‘Cease MTP’

Akut, sulyos verzes. ..

OPTIMISE:

= oxygenation

= cardiac output

= tissue perfusion
= metabolic state

MONITOR

(every 30-60 mins):

= full bliood count

= coagulation screen
= jonised calcium

= arterial blood gases

AIM FOR:

= temperature > 35°C
*pH=>7.2

= base excess < -6

+ lactate < 4 mmol/L

= Ca?* > 1.1 mmol/L

- platelets > 50 x 10%/L

= PT/APTT < 1.5 x normal
«-INR=15

= fibrincgen > 1.0 g/L



Akut, sulyos verzes. ..

SCGH Massive Transfusion Protocol (MTP)

(*@g Government of Western Australia
Z North Metropolitan Health Service
L. '\  Sir Charles Gairdner Osborne Park Health Care Group

SRl

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

( Senior clinician determines that patient meets criteria for MASSIVE TRANSFUSION PROTOCOL activation
Baseline:
Group & Screen/cross match, full blood count, coagulation screen (PT, INR, APTT, fibrinogen), biochemistry, arterial blood gases.
L If using ROTEM order EXTEM & FIBTEM ( If patient is taking heparin order INTEM & HEPTEM)
-
Notify transfusion laboratory (34018, page 4467.) to:
Activate MASSIVE TRANSFUSION PROTOCOL
Send courier to Transfusion Medicine Unit (TMU) (Ground floor, PP block) to collect Massive Transfusion Pack )
A ( Senior clinician Request: )
NO ROTEM \ quass: ROTEM
» 4 units Red blood cells ( RBC)
MONITOR * 2 units Fresh Frozen Plasma (FFP) Refer to
(every 30—-60 mins): Consider The i:.‘:Gl-!tlr?OTEM
full blood count » 1 adult therapeutic dose platelet for C .t.gorl'blm di
coagulation screen « Tranexamic acid in trauma patients within 3hrs Ofr rimear vleeding
ionised calcium or the blood product
. Include dosing guide
arterial blood gase i o . P 5of 3
« 10 units cryoprecipitate if fibrinogen<1.5 g/L L age 2o
AIM FOR: ol
» temperature > 35°C ™\
*pH=>7.2 Bleeding controlled? ] Special Clinical
 base excess<-6 R .
- lactate < 4 mmol/L v Indications
= Ca®* > 1.1 mmol/L YES Warfarin, antiplatelet and
= platelets > 50x10°/L NO . novel oral anticoagulants
. :T\JTF/(A<FTL< 1.5 normal ( Notify transfusion laboratory to: R (NOACS)
. =1. N . ) efer to page 3 of 3 for
- fibrinogen > 1.5 g/L Cease Massive Transfusion Protocol by calling 34018 further information
\_ Return unused products to TMU immediately

SCGH Massive Transfusion Protocol and ROTEM algorithm for critical bleeding endorsed by the SCGH blood transfusion committee April 2017, page 1 of 3




Akut, sulyos verzes...

Is.= ing Room” Thromboelastometry Usef
Transplantation? A Case-Control Study in 303 Patients

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

and M.-A. Gémez
¢Major obstetric haemorrhag@ monitoring with
throm Y, 1aboratory analyses or both?

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

Changes in Transfusion Therapy and Reexplorati stitution 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....




vAg

Akut, sulyos verzes...

A hypovolémias, vérzo beteg
VO2>D0O2
OXIGENADOSSAG!!!
« DO2= (SV*P) * (Hb*1.39+Sa02+0.003+Pa02) ~1000ml/p (Sa02=100%)
« VO2=CO + (Ca02- CvO2) ~ 250 ml/p (ScvO2~70-75%)

2 - N N : &
O,-Delivery Central-Venous O_-Consumption
DO, O,-Saturation VO,
- Sovo: < ScvO,
cv
}[ < 70% }[ OK | ScvO, 70-80%
as exchange 1
@ Sa0, OK? g
= e > ScvO,
S O,-Transport: T—a N
Hb/Het OK?
{ Blood Flow: | - Ve
I— Increase CI!
e | Get DO, & VO, in balance ! 7]

DVQ



Akut, sulyos verzes. ..

Oxigenadossag

Hemorrhagic blood failure: Oxygen debt, coagulopathy,

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

JNVERELEGTELENSEG”

karosodas

Thrombocita
diszfunkcio

Hipothermia

) Acidozis

Autoantikoagulacio

Hiperfibrinolizis =—-SG=_ =l

Seriles
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Akut, sulyos verzes. ..
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Akut,sulyos verzes...

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 Meybohm, Kai Zacharowski*, Christian F Weber

Pharmacologically induced
Mechanical defragmentation
Renal insufficiency

Hepatic insufficiency

Platelet
dysfunction

+ Acidosis R = Dilution

« Hypothermia Basic conditions | . C.o_agulolpathlgs Thromb?cyto- - Sepsis )

- Hypocalcemia in critically ill patients penia = Consumption
P < HIT

Plasmatic
Coagulation
System

Hyperfibrinolysis

- Dilution, activation and
consumption of coagulation factors

- DIC

- Massive transfusion

= Vitamin K deficiency

- Anticoagulatory therapy

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




Konvencionalis vs. Bedside alvadasi
tesztek

iﬂif::::t.::;ei;r:u?:iift?sim‘i:?uiv[i:;ﬁi:r_:3]1[?10-1 Ed]-oi: 10,1093 /bjafaer3 42 BJ A
Comparison of thromboelastometry (ROTEM®) with standard

plasmatic coagulation testing in paediatric surgery
T. Haas'™, N. Spielmann?, J. Mauch?, C. Madjdpour?, O. Speer23%, M. Schmugge? and M. Weiss!

! pepartment of Anoesthesia, ® Department of Hoematology, and * 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, Winterthurarstrasse 190, Ziirich 8057,

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

Standard coagulation test results were
avallable 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

it
=

FVIl + TF
+Ca? + PS
Aggregation L ‘*
) ) Y s
Fibrin

f(
A:tlvatedd j] % ‘t‘

Firm
adhesion  and Sprea (0
e e e P =Y 8
Collagen/VWF wiiinis en-GPand-ﬂm Fibrinogen-ullbp3
o- Ie-x :

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

Normal érteke: 27-35 S

* ACT: nativ (heparinos) vér +
kaolin
Normal értéke 90-120 s



Blood Flow

Aggregatis
7" 'S
Rolling  Firm  Activated 9 VA
Yy ;j o Fibrin
£ — o AT
i m—
Collagen/VWF VWF-  Collagen-GP VI and a2p1 =
GP Ib-IX-V VWF-GP Ib
complex
FXIl, HMK, PK rombin ——3» Thrombin
FXI — FXla

FXa+FVa
+Ca?*+PS

FIX i} FIXa+
FVllla+

Ca®*+PS
FVIll

+ trombin 1d0, fibrinogén, D-
dimer, AT III, vérkép....

tesztek

Konvencionalis vs. Bedside alvadasi

Teszt

Prothrombin id6

(PT, Quick v. recalcificatios
idé)

Mivel a vizsgalando plasma
thromboplastinnal és
phospholipiddel inkubalt,
Ca++ adasa utan az
alvadasi folyamat
,Végigszalad” az extrinsic és
a kdzos uton.

Normal érték

- 128

- 100 %
(prothrombin
szazalékos aktivitas)

-1
(INR=beteg PT / ref.PT)

Pozitiv proba oka

lehet pl.

Exstrinsic
alvadasi trigger
rendszer zavara,

kumarin terapia




Konvencionalis vs. Bedside alvadasi
tesztek

Balance in Pro-
and Platelets and Balance in Pro- and
Anticoagulation Fibrin mesh Antifibrinolysis
Factors
ET Clot formation H—— Clot firmness -I- Clot stability "l
=
<>
m .
K] »
= 60 min TEG®
= ’
=k R g MA LY30
_ CT 8 _ MCF CL30
= | Correlations with standard
hemostatic laboratory tests N ROTEM®
INR, aPTT, l — Fibri latel
> , aPTT, procoagulant ibrinogen, platelet count Tl .
= [ I s Fibrin degradation products
0 10 30 60 perc







» A thromboelasztografiat H. Hartert professzor fejlesztette ki a
II. vilaghaboriban

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

» 80-as években reneszanszat ¢li, foleg az USA-ban, heveny
vérzesek ellatasanal, az anesztezioldgiaban €s a sebeszetben

« AROTEM rendszert 1995-1997 k6z6tt Miinchenben
fejlesztették ki

» SZTE Aneszteziologiai és Intenziv Terapias intézetében
ROTEM, illetve Multiplate rendszert hasznalunk




A ROTEM rendszer kimutatasi modszere

caciltating axis (- 4.75°) ot * Vérminta a kiivettaba kertiil, amibe
l ® egy hengeres tii mertil

c D » Akiivetta és a csap kozott I mm rés
| « Al jobbra-balra forog

* Amig a vér folyékony a tli mozgas
c rforce sprin Szabad
- e detector 1 °

bl Badiing ﬁJ e | At forgés:a forditottan ardnyos az
. alvadek szilardsagaval
« Kimutatasa optikai uton torténik, a
szamitogep kiszamitja a gorbet

mirror

cuvette + sample illetve a numerikus paramétereket
_ * TEG-nél a kiivetta forog—érzékeny
temperature | | ' a rezgesre ¢s a mechanikai
controlled | razkddasra

clot formation

cuvette holder



‘CTD

10

20

CT(alvadasi id6):mérés inditasatol az alvadék kialakulasanak
kezdetéig (thrombin kialakulas, alvadék polimerizacio
kezdete)

CFT(alvadék kialakulasi 1d0): alvadas kezdetétdl a 20 mm-es
alvadek szilardsagig (fibrin polimerizacio, az alvadék
thrombocytakkal és FXIII-ral torténd stabilizalasa)

a-sz0g: 0 €s 20 mm-es alvadékszilardsag kozott huzott
egyenes dolési szoge

MCF(maximalis alvadéek szilardsag)

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



ROTEM eclemzés parameterel

-
The Clotting Cascade
O G B
Extrinsic {eray
Bo— O ” o0 Intrinsic
e s " pathway
| }
@ — @
Clotting time -
CFT Clot formation time
A5 Amplitude 5 min after CT
MCF Maximum clot firmness
ML Maximum lysis
CT LI30 Lysis index at 30 min
- » v
0 10 20 30 40 50 60 SN —p > =

Time in min \C b

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

* CFT: 1csokkent thrombocyta szam/funkcid, fibrinogén hiany, fibrin polimerizacios zavar; |
hypercoagulabilis allapot

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

* ML: 60 percnel 15% < hyperfibrinolizis



Variables measured by the TEG® and ROTEM® | |4 —p —p
Measurement period -
Time from start to when the waveform reaches 2mm above R LY
baseline
The time from 2mm above baseling to 20mm above baseline K
Alpha angle [7] o [slope between R and
Maximum angle - Platelet function
Clot strength (G)

Maximum strength Maximal Amplitude [MA]| = | g P s
Time fo Maximum strength - :
Amplitude at a specific time A30. ABO N

4 —>e— : 5
Clot elasticity G Enzymatic ~ Fibrinogen Thrombolysins
Maximum lysis - (R) (K, (1) (Ly30, EPL) Clot stabilty
Clot Lysis[CL] at a specific time [minutes] CL30, CLED Clotting tme Clot kinetics Clot breakdown

Time to lysis 2mm from MA




A ROTEM thromboelasztometria tesztek

4  Citratos csé ; ~ =y
® | « Reagens (EXTEM, INTEM,
% FIBTEM, APTEM, HEPTEM) = r .h if /
9 bl
\‘ﬂ |
g &
~ 5} Sad




ROTEM thromboelasztometria tesztek

Assay Activators and Additives Clinical Comments
ROTEM®™ delia assays
EETEM CBGI_!- + recombxnant tigsue Tactor + ﬂﬂl}'brmﬂ D«B"ﬂ'ﬁnﬂ? ol Taciors of the axirnsic ﬂE.‘IhW‘ﬂ'gl", W.AG
{coumadinfasariaring; indication for PCC administration
EIBTERM Cacl, + recombinant tissue factor + cylochalasin Fibrin polymarization: dose calculation for ibrinogan
0 + polybrana concantrate or cryoprecipitale
APTEM CacCl; + recobinant lissus factor + aprolinin warilying lhe affect of anti-fibrinolytic drugs; differential
trangxamic acld + polybrens diagnosis 1o clol retraction and FXI deficlancy (in
combination with EXTER)
INTEM CBC'; + &“H.glﬂ acid D-Ellﬂi:ﬁﬂﬁf ol Tactors of The inlAnssc ﬂﬂﬂ"l'ﬂ'ﬂﬁl‘- PEpann
and protamineg effects (in combination with HEPTEM)
HEPTEM CaCly + ellagic acid + heparninass Heparin and protamine affects (in combination with
INTER)
ECATEMN Cacl, = écarin Diresct thrombin inhibitors (e.g.. hirodin, angatroban,

bivalirudin, dabigatran): not sensiive o heparing
actually only available in Europe

MNATEMN C-ECI_I. Tissus l&ﬁtﬂf—&miﬂ&&iﬂr’l o Hﬂﬂl‘m}ﬂﬂﬂ: athsar
anticoagulams (e.g., LMWH)

ROTEM® platelet assays

ARATERM Arachidonic acid (AA) SO -1 (.., aspirin) and GPIlbla receptor inhibitar
affecis; effecis of GPE, trauma and sapsis

ADPTEM Adancsing di-phosphale (ADP) ADP (P2Y12) (e.9.. clopidogrel and prasugral) and
GFlBlLa inhebior alfects, elects of CPB, trauma and

SapaiE

TRAPTEM Thrambin receptor-activating peptide-5 ([THRAP-5) Thrambin (PAR-1) (o9 vorapaocar) and GPHBH @
intor alects: alflects of GFB. trauma and sapsis




ROTEM vizsgalatok elemzese

Normal alvadas

EXTEM INTEM
CcT: 67s CFT: % CcT: 200s CFT:

CFR: 54mm MCF: 57mm ML % CFR: 54mm  MCF: 61lmm ML %

87s a: 73 67s a: 77°

FIBTEM

CT: 66s CFT: 4 @ 57° CT: 74s CFT: 89s 72°
CFR: 9mm  MCF: 10mm ML -% CFR: 53mm  MCF: 6lmm  ML: %




ROTEM vizsgalatok elemzese

Thrombocyta hiany/diszfunkcid

EXTEM INTEM

CT: 57s CFI: 4445 a: 80° CT: 200s CFT: 4495 a: 72°
A10: 23mm  MCF: 35mm ML % A10: 23mm  MCF: 32mm ML %

CT: 67s CFT; S a - CT: S52s CFT: 398s a 80°

A10: 15mm  MCF: 16mm ML -% A10: 25mm  MCF: 35mm ML

#



ROTEM vizsgalatok elemzese

Fibrinogén hiany

EXTEM INTEM
CT: 109s CFT: 263s a 48° CT: 236s CFT: 2208 55°
Al0: 3imm MCF: 38mm ML % Al0: 33mm MCF: 42mm ML 9%

FIBTEM APTEM
-~ CT: 98s CFT:

CT: 185s CFT: S

2765 a: 46°
A10: 3mm  MCF: 3mm ML % Al0: 31imm  MCF: 40mm ML %



ROTEM vizsgalatok elemzese

Hyperfibrinolizis

D

EXTEM INTEM

CcT: 59s CFT: 130s a: 65° CT: 200s CFT: 88s a: 74°

A10: 44mm  MCF: 48mm ML 100% AN0: 46mm  MCF: 48mm ML 100%

-
CT: 51s  CFT: -5 - CT: 62s CFT: 1328 64°

Al0: 7mm  MCF: 7mm ML 94% Al0: 44mm  MCF: S55mm ML 0%



ROTEM vizsgalatok elemzese

Heparin hatas

EXTEM

CT: 67s CFI: 104s a: 68° CT: 852s CFT: 198s a: 51°

INTEM

Al0: 50mm  MCF: 57mm ML 0% A10: 41mm  MCF: 48mm ML 0%

FIBTEM HEPTEM
CT: 63s CFT: < | a - CT: 202s CFT: 75s 76°

Al0: 6mm  MCF: 8mm ML 0% A10: S2mm  MCF: SBmm  ML: 0%



A

vAg
A

Osszefoglalas ;

* Azonnal, ,,agy mellett” elvégezheto teszt, mely perceken beliill informaciot
nyujt

— Faktor, fibrinogén, thrombocyta szubsztitucid sziikségességerol
— Hyperfibrinolizisrdl (tranexamsav)
— Dilucids koagulopatia mértékérol
— Heparin/protamin monitorozast tesz lehetove

« Korlatai
— Nincs aspirin kimutatas
— Nincs clopidogrel kimutatas

— Nincs von Willebrand szindroma kimutatas
— Csekely érzékenység az LMWH-ra €s a szajon at szedhetd alvadasgatlokra



Thrombocyta aggregaciot meér
clektromos 1mpedancia elvén
keresztul

— Vért pipettazunk egy specialis
elektrodakat tartalmazo kiivettaba,
meghatarozott fesziiltség ald helyezziik

— A gerjesztés eldtt impedancia alapvonal
keriil meghatarozasra

— Hozzaadjuk az aktivalo anyagokat

— A thrombocytak aggregalodni kezdenek
¢s az elektromos impedancia novekedés
mérhetd, melyet szoftver dolgoz fel




AUC: 6 perces meres alatt az aggregacios
gorbe alatt kialakulo teriilet—az Osszes
MS: az abran el6fordulo legnagyobb
emelkedés— az aggregacid sebességére
utal

A6: teszt inditasa utan 6 perccel meért
impedancia— thrombocyta aggregaciod
mérteket mutatja meg

: trc aktivalas
arachidonsavval (aspirin hatas)

: trc aktivalas ADP-vel
(clopidogrel hatas)
TRAPTEM(TRAP test):trc aktivalas thrombin
receptor aktivalo peptiddel( PAR-1
rec.antagonistak, GPIIb-111a rec.antagonistak)

MS (Ohm/min)

A6 (Ohm)

AUC (Ohm*min)

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

COL test: a kollagen a GPla-11a,GPI1V,
illetve a VWF-on keresztiil a GPIb-V-1X
receptorokon keresztiil aktivalja a trc-t



phetelet mctremtmpm
degr mevidat e
GpliihMils receoptor erposure

— P Activation

- ===p Inhibition

'release of
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A jovo: ClotPro

ClotPro uj generacios viszkoelasztikus POC modszer
A hemosztazis atfogo ellendrzésere

* A legatfogobb lehetdsegeket nyljtja a teljes véralvadas
vizsgalathoz

* Kivalo korrelacio a ROTEM vizsgalattal
* 6 fliggetlen csatorna
* Mintatérfogat: 330 ul citratos teljes vér

* Rendkivil gyors (kevesebb mint 3 perc az elsé
eredmenyig egy teszten belil)

* 25-30tesztfora
* Elektronikus pipettazas

* Bévitett eredmeény-megosztasi opciok
(LIS, képernyémegosztas, e-mail, azonnali lizenet)

* Az aktiv-pipettahegy technolégianak kbszonhetéen
nincs szikseg kilén reagens hasznalatra



A jovo: ClotPro

ClotPro Uj generacios viszkoelasztikus POC modszer
Paraméterek

Uj paraméterek

= Sztenderd paraméterek

EX-teszt

AB-teszt

AP -teszt

IM -teszt

HI-teszt

A koagulacios folyamat
gyors attekintése

Ew-teszt kettdz vérlemezke
gatlaszsal, a funkcionalis
fibrinogen kimutatasahoz

Fibrinclizis gatliasaprotininnel

Belzd, heparinra s 3
véralvadasi faktorokra(pl.
FWIIl) érzékeny szlrdtesat.

Heparin semlegitéssel dolgozo
IM-tezzt az alapvetd
véralvadasi aktivitas
meghatarozasahoz

Ruszel vipera méereghdl nyert,
¥ faktor-zpecifikus aktivator
DOAC gydgyszerek (pl.
rivaroxaban) szlirésére
szolgalotesst

Kozvetlen trombin aktivalas
ecarinnal. Trombin-
antagonistak (pl. Dabigatran)
£s 3z anti ¥a
megkilonbortetese.

Fibrinclizis aktivalas
rekombindns tPa-val.
Antifibrinolitikus kapacitds
grzekeleze (pl. tranexamsav
ertekeles)




Akut, sulyos verzes. ..

gen van 5 m! SANOFISZ
A dies de 3 mi
Ampatien zu 5 m!

LI

fir 20 ml PPSB
Beriplexe/n 500

CSL Behring

Massziv vérzes ellatasi protokollja

Oxigénadossag
Vérgaz
Testhomérséklet
Hematokrit

Sulyos trauma
(IS5=16)

Hiperfibrinolizis

Laktit <2 mmoll, pH: >7.2
Testhomerseklet: >34°C
Se. Kaleium: >1 mmoll

Hematokrit: =24%

TXA: 15-20 mg/tike

iy

c'ibrinn’gén hiany
| |

2. Trombingeneracio
ravara

3. Thrombocita
hiany

| 4. Thrombocitopitia

Fibrinogén komplex: \
FIBTEM CAy0 0-3 mm: 6g

FIBTEM CAjg 4-6 mm: 3-4 g

Faktor készitmeny:

CT: 815-100s: 500-600 E
CT: 101s-120s:  1000-1200 E
CT: =120s: 1500-1800 E

és/vagy FFP: 15-30 ml'ittkg

Thrombocita készitmény
1E/10ttkg

DDAVE: 0,3 pgitticg ]/

Silyos

alvadasizavar

C ipmtirenic >
)
e
wEE
(== >
=)

TXA: 15-25 mgftkg
Fibrinogén komplex: 6-8 g
Faktor készitmény: 20-30 E'nkg
vagy FFP: 30 ml'ukg
Trombocita konc.: 1 E/10 tkg

~

vAg
B

A

\Y
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Akut, sulyos verzes. ..

Gorlinger piramis

Gorlinger K. Hamostaseologie 2006; 26:364-876 .

rFVila / rFVIla: 100 pg/kg

X 10-20 KO

Thrombocita Tct konc.:1U/10 kg
(<50 G/l or <100 G/l in TBI)}, +/- desmopressin 0.3 pg/kg

Thrombingeneracio PCC: 500-2000IU /
(INR >1.5 or EXTEM CT>80 s) FFP: 15-30 mlfk

Iorinogen FC: 3-6 g vagy

(<1,5 g/l or FIBTEM CA,y< 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 IU/kg or FFP 15-20 ml/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)
Verzescsillapitas
Endoszképos, intervencios radiolégus, sebészi
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