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- Warfarin

- DOAC (NOAC)

- antiagregace



warfarin

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)

life- threatenmg post-traumatic bleeding in patnents
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 2C)



warfarin

Nejcastéji nitrolebni krvaceni

Vcasna detekce

Bedside INR

Rychla korekce



DOAC
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Fig. 1. Effect sites of anticoagulation agents. The new oral an-
ticoagulation agents directly inhibit one of two major targets in
the coagulation cascade. Rivaroxaban and apixaban directly
inhibit factor Xa, and dabigatran directly inhibits thrombin.
The parenteral anticoagulants that inhibit factor Xa include
low-molecular-weight heparin (LMWH) and fondaparinux
by antithrombin (AT)-dependent binding. Parenteral direct
thrombin inhibitors include argatroban, bivalirudin, and de-
sirudin that also directly inhibit thrombin independent of AT.



Postup pri krvaceni a perioperatni management 5\ CSTH

coh léan' g £Ini CESKA ¢ 6 ’
u nemocnych lé¢enych novymi peroralnimi R o o wozinom e punene e
anticoagulancii (NOACs):
dabigatran-etexilat (PRADAXA™), rivaroxaban (XARELTO™) a apixaban (ELIQUIS™)

Literatura: SPC pripravki: www.sukl.cz, Doporueni pro bezpetnou létbu s NOAC: www.csth.cz

Anamnéza pacienta

e ovéfeni zda: pacient uZivd NOAC - pokud popfena Iécba warfarinem, ptét se cilené na NOACs, jaky pripravek, jakou dévku, kdy byla uZita posledni dévka,
soubéZna medikace, komorbidity

Laboratof

e koagulacni testy ke zhodnoceni, zda mizZe byt koagulopatie pfitinou krvaceni, pokud uZivano NOAC nutno uvaZovat, kdy byla uzita posledni davka
e zhodnoceni rendlnich funkci (¢asovy odhad k normalizaci hemostézy)

e zhodnoceni celkového stavu pacienta, zejménaTK, P, zavaznosti krvaceni - lehké, stiedné tézké, zdvazné



Doporucené davkovani NOAC s uvedenim Gpravy v nél

Indikace | Dabigatrar
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Management of Patients in Cases of Bleeding

; Patients with bleeding on novel oral anticoagulation agents 1
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The role of prothrombin complex concentrates in
reversal of target specific anticoagulants
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The role of prothrombin complex concentrates in
reversal of target specific antlcoagulants
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dabigatran

Dabigatran

iemodialysis
Ddlred 1

should be considered in patients with im-
nction who require reversal of dabigatran
for major bleeding or surgical procedures when avail-
able. PCC use decreased bleeding times in both rats and
rabbits who had received dabigatran [30,32]. The avail-
able studies in human did not evaluate bleeding times,
but instead focused on coagulation assays (aPTT, ECT,
TT) or measures of thrombin generation [34,33]. These
studies demonstrated that PCC was able to significantly
increase thrombin generation in in vitro blood samples
containing dabigatran, but did not correct coagulation
assays commonly used to assess level of anticoagulation




hemodialyza

cations. In hemodynamically stable
hemodialysis or hemofiltration ma

e effect of rivaroxaban

protein-bound. In

_ emorrhage or when an emergency

P wflre requires immediate correction of coagu-

lation, a major disadvantage of these new agents is
the absence of an established reversal agent.




dabigatran

in vivo [34,33]. Activated PCC (FEIBA) corrected bleed-
ing times in two rat models and proved to significantly
increase thrombin generation in vitro in humans [30,31,33].
Based on these results, use of 4-factor PCC or aPCC
would be reasonable choices for urgent reversal of patients
with dabigatran associated major bleeding or need for

emergent surgery. Activated PCC may carry a higher
risk of thrombosis, and therefore may be considered as
an alternative if a 4-factor PCC is not available.




rivaroxaban

PCC use did not decrease hepatosplenic bleeding in rab-
bits treated with rivaroxaban, but at high doses (50 u/kg)
was able to decrease mesenteric bleeding in rats [37,38].
In human studies, PCC completely normalized both PT
and endogenous thrombin potential (ETP) immediately
following infusion, however it only partially increased peak
thrombin generation in an ex vivo human model [34,33].
Activated PCC significantly improved bleeding times in
rats and baboons treated with rivaroxaban, but in the ba-
boon model the bleeding correction was not sustained
thrombin generation [33]. Based on this available evi-
dence, use of either a 4-factor PCC or aPCC would be rea-
sonable choices for reversal of rivaroxaban. The evidence

supporting aPCC may be slightly more favorable, but con-
sideration of the increased thrombosis risk for activated
factor products must also be considered.



Apixaban

PCC use did not decrease bleeding volumes, but was able
to partially decrease bleeding times in rabbits. PCC was
also not able to normalize elevated PTs associated with
apixaban administration [39]. Despite the limited amount
of data with apixaban reversal, it may be rational to apply

the same reversal strategies used for rivaroxaban to apixa-
ban based on their similar mechanism of action.

Additional studies are needed to evaluate the effective-
ness of factor replacement for reversal of oral anticoagu-
lants and the risk of thrombosis associated with these
therapies.



Ray and Keyrouz Critical Care 2014, 18:223
http:fiecforum comicontent™ 8/3/223 © CRITICAL CARE

Management of anticoagulant-related intracranial
hemorrhage: an evidence-based review
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Data jen z kasuistik.......

e In line with the results of several large phase I
randomized controlled trials, correct prescription of
NOAC therapy and consideration of contraindications
(e.g. renal insufficiency), including adaptation of
dosing and adherence to medication, should result in
an overall low risk of bleeding complications.

y challenging,
there is an absence of specific antidotes to reverse their
anticoagulant effect in situations of severe bleeding and

the use of nonspecific agents (e.g. PCC, activated PCC)
has not yet been fully investigated.




The potential of a number of nonspecific agents

BAC-induced bleeding. Despite this

ical evidence, recent European guidelines

e management of perioperative bleeding
recommend the use of activated and nonactivated
PCC in cases of life-threatening bleeding or intra-
cerebral hemorrhage [57]. A recent publication



rFVila - sporny efekt



In addition to the nonspecific agents, a number
of specific antidotes are under clinical study and
may become available in the near future. A recombi-
nant factor Xa (andexanet alpha; PRT0O64445) has
been developed to act as a universal antidote to a
broad range of factor Xa inhibitors. Although
andexanet alpha is catalytically inactive, it retain
the ability to bind direct factor Xa inhibitors.
shown to reverse the anticoagulant actiy
direct and indirect factor Xxa i
restore  hemostasis in  any
[66%%]. Similarly, a specif
of the anticoagulgs
characterize

human
a porcine model
of idarucizumab was
ete neutralization of supra-
vatran concentrations and full
s effect [58]. In addition, a synthetic
olecule (aripazine; PER977), which appears
to have broad activity against a number of NOACs,
including dabigatran, rivaroxaban and apixaban, is
in development.
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Data sporna, jina varianta léchy
ZOK u NOAC v souc¢asné dobé neni
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Krvaceni pri DOAC

1. detekce — diagnostika

2. terapie



Typicti pacienti

Krvaceni do GIT pri terapii NOAC
ICH pri terapii NOAC

polytrauma na terapii NOAC



Kdy myslet na NOAC u ZOK?

U polytraumat a krvaceni bez anamnezy
podezreni u pacienta s FiS

Nutne vychazet z indikaci NOAC
Pacientu bude pribyvat

Obtizna diagnostika



Jak vysetrovat??



Jak vysetig



Vrcholové koncentrace v plazmé

Japias

2 h po podéni

1-4 h po podani

DXa g

2-4 h po podéni

Minimalni (.through”) koncentrace
v plazmé

12-24 h po podéni

12-24 h po podéni

16-24 h po podéni

ProdlouZen: miZe indikovat zvySené

Hemoclot®)

krvdceni

ET 8o Newioony Nevimdny riziko krvédceni, je nutnd lokdIni kalibrace
INR Nevhodny Nevhodny Nevhodny
>2x ULN* pfi minimdlni koncentraci . 2
AP sec miZe ukazovat na vy33i riziko krvaceni Neinodny Bexckiny
dTT (dilutovany trombinovy &as, napf. V minimu: >200 pg/l: zvySené riziko Nevhodnj Nevhodn§

Xa(DiXal) s kalibraci

Chromogenni metody stanoveni anti-

Nevhodné

Kvantitativni; ndlez porovnat s (daji
v SPC apixabanu

Kvantitativni; nalez porovnat s (daji
v SPC rivaroxabanu

TT ( trombinovy &as) sec

Normélini hodnoty = nulové
koncentrace dabigatranu

Nevhodny

Nevhodny

*ULN - homi hranice normdlnich hodnot




f Algoritmus pro zhodnoceni stavu antikoagulace

Zakladni testy koagulace

(APTT.TT, PT.anti FXa) Zvéiit &as odbéru na testy koagulace ve vztahu k posledni davce NOAC

V3echny v normé eone Vyznamny antikoagulaéni G&inek je nepravdépodobny

PT, anti FXa prodlouZeny - Utinek inhibitord f Xa, pokud . Potvrzujici test pro NOAC:
APTT + TTv normé je vylouden warfarin nebo jatemi onemocnéni specificky test anti-Xa

APTT prodlouZen Dabigatran, pokud je vylouceno podavani . fraa
TT prodlouzen heparinu a nizké hodnota fibrinogenu Potvrzujici test: dTT, napt. HEMOCLOT

Tran H et al. Internal Med J 2014;44:525-36




Klinické scénare
 Krvacejici pacient na znameéem NOAC

- Krvacejici pacient, ktery muze byt na
NOAC

 Pacient s neznamym antikoagulanciem



Krvacejici pacient na znameéem
NOAC: dabigatran

« TT: ANO dabigatran/NE dabigatran

« HEMOCLOT
* Brzy bude ROTEM test

: Algoritmus pro zhodnoceni stavu antikoagulace

Zakladni testy koagulace

(APTT.TT, PT. anti FXa) Zvéaiit Cas odbéru na testy koagulace ve vztahu k posledni dévce NOAC

VSechny v normé cone Vyznamny antikoagulaéni G&inek je nepravd&podobny

PT, anti FXa prodlouZeny i Utinek inhibitord f Xa, pokud e Potvrzujici test pro NOAC:
APTT + TTv normé je vylouten warfarin nebo jatemi onemocnéni specificky test anti-Xa

APTT prodlouZen s Dabigatran, pokud je vylougeno podévani A
TT prodlouZen heparinu a nizks hodnota fibrinogenu Potvrzujici test: dTT, napt. HEMOCLOT'

5 Tran H et al. Internal Med J 2014;44:525-36




Krvacejici pacient na znameéem
NOAC: rivaroxabam, apixabam

PT
antiXa aktivita neapecificka
antiXa aktivita specificka

f Algoritmus pro zhodnoceni stavu antikoagulace

Zakladni testy koagulace

(APTT,TT. PT. anti FXa) Zvéaiit Cas odbéru na testy koagulace ve vztahu k posledni dévce NOAC

VSechny v normé cone Vyznamny antikoagulaéni G&inek je nepravd&podobny

PT, anti FXa prodlouZeny L Utinek inhibitord f Xa, pokud e Potvrzujici test pro NOAC:
APTT + TTv normé je vylouten warfarin nebo jatemi onemocnéni specificky test anti-Xa

APTT prodlouZen s Dabigatran, pokud je vylougeno podévani A
TT prodlouZen heparinu a nizks hodnota fibrinogenu Potvrzujici test: dTT, napt. HEMOCLOT'

5 Tran H et al. Internal Med J 2014;44:525-36




Krvacejici pacient, ktery muze byt
na NOAC
Diagnostika a terapie ZOK
Specificka diagnostika k vylou€eni vlivu
NOAC:

Hemoclot
antiXa aktivita

~\

f Algoritmus pro zhodnoceni stavu antikoagulace

Zakladni testy koagulace
(APTT, TT, PT, anti FXa)

Zvéaiit Cas odbéru na testy koagulace ve vztahu k posledni ddvce NOAC

Vyznamny antikoagulaéni G&inek je nepravdépodobny
Utinek inhibitord f Xa, pokud Potvrzujici test pro NOAC:
specificky test anti-Xa

je vylouden warfarin nebo jatemi onemocnéni

V3echny v normé

PT, anti FXa prodlouZeny
APTT + TTv normé

APTT prodlouZen
TT prodlouzZen

Tran H et al. Internal Med J 2014;44:525-36




Pacient s neznamym p.o.
antikoagulanciem

INR (warfarin)
TT — Hemoclot (dabigatran)
antiXa aktivita (rivaroxabam, apixabam)

“agregometrie” (kdyz si pletou NOAC a
antiagregaci © )



Viskoelastické metody



POINT OF CARE



Dabigatran/ kaolin TEG

50 ng/ml = low dose
200 ng/ml = normal dose

500 ng/ml = high dose
D-high Sample: 7/8/2013 11;55AM-12:45FM

10 millimeters I

B K Angla MA LY30 TMA G <P cI A
mn min =g mm % min dfsc min mm
19.9 34 46.28 73.7 ‘0 429 14,0¢ 18.1 95 7432

5—10 1—3 53—-72 S0 —70 0—38 4% —11.0x -3—3

Laurel Omert , Haemonetics, Kodan ISCB 2013



Nespecificke znamky

Rivaroxaban/ kaolin TEG

89 ng/ml = normal dose
500 ng/ml = high dose

R-high Sample: 7/ZE/2013 01 15PMVE0Z 1020

10 millimeters 1

E. k AngeE M Lv"30 T 5 5P 1 -,
mir min dag mm % mir dfec min M
17.0 27 = 567G i 37,0 10, 4K 5.0 -2 Gd.4
\5—1':' 1—3 a3 —72 a0—70 0—3a 40K — 110K -d—3
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Laurel Omert, Haemonetics, Kodan ISCB 2013
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Idarucizumab for Dabigatran Reversal

Charles V. Pollack, Jr., M.D., Paul A. Reilly, Ph.D., John Eikelboom, M.B., B.S.,
Stephan Glund, Ph.D., Peter Verhamme, M.D., Richard A. Bernstein, M.D., Ph.D.,
Robert Dubiel, Pharm.D., Menno V. Huisman, M.D., Ph.D., Elaine M. Hylek, M.D.,

Pieter W. Kamphuisen, M.D., Ph.D., J6rg Kreuzer, M.D., Jerrold H. Levy, M.D.,
Frank W. Sellke, M.D., Joachim Stangier, Ph.D., Thorsten Steiner, M.D., M.M.E.,

Bushi Wang, Ph.D., Chak-Wah Kam, M.D., and Jeffrey |. Weitz, M.D.
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[ Postup pfi krvdceni

* OdloZit nésledujfcl ddvku nebo
dle situace lé¢bu prerudit

Zjistit dobu poZiti Iéku, kontrola hemodynamiky (TK, P), hemogramu a koagula&nich testd

Pferusit létbu NOAC

Stiedni/zdvainé krvéceni

o Symptomatickd létha

® Mechanickd komprese

® Chirurgickd zéstava

* Néhrada cirkulujictho objemu a hemodyna-
micka podpora

* Krevni transfiize /plasma/ pfevody krevnich
desticek pfi < 60x107/

* UdrZovat diurézu

* (Tranexamovd kyselina 1 gi.v.)

* Eliminace dabi gatranu hemodialyzou

* Pfi nekontrolovatelném zdvazném krvéceni
rychld inhibice dabigatranu idarucizuma-
bem (Praxbind*) 5 g i.v.

Zivot ohroZujid krvéceni®

e Zatitihned s podédvénim :
PCC(25 IU/kg)
nebo

* aPCC (FEIBA) 50 1U/kg
(rFVila 90 pg /kg )

® (Pri ztraté cirkulujiciho objemu krve 50 %
b&hem 3 hod. podat i.v. 3-4 g fibrinogenu)

* V pfipadé dabigatranu antidotum
idarucizumab (Praxbind®) 5g i.v.

5 Doporudeni je zaloZené
na omezenych klinickych
zkuSenostech; uvddime i
mezioborové konsensudini
stanovisko ,Doporuceny
postup pfi Zivot ohroZujicim
krvédceni (20K)
(www.csth.z)
(www.csarim.cz)

Pozn.: Registrace pfipravku
Praxbind" v CR prosinec 2015.



Trauma s NOAC

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 2C)




Trauma s NOAC

Direct oral anticoagulants — thrombin inhibitors
Recommendation 35 We suggest the measurement
of dabigatran plasma levels in patients treated or
suspected of being treated with dabigatran.
(Grade 2C)

If measurement i1s not possible or available, we sug-
gest thrombin time and APTT to allow a qualitative
estimation of the presence of dabigatran. (Grade 2C)

If bleeding is [life-threafening, we recommend
treatment with idarucizumab (5 g intravenously)
(Grade 1B), or, if unavailable, we suggest treatment
with high-dose (25-50 U/kg) PCC/aPCC, in both
cases combined with TXA 15 mg/kg (or 1 g) intraven-
ously. (Grade 2C)




Trauma s NOAC

Direct oral anticoagulants - factor Xa inhibitors
Recommendation 34 We suggest the measurement of
plasma levels of oral anti-factor Xa agents such as
rivaroxaban, apixaban or edoxaban in patients
treated or suspected of being treated with one of
these agents. (Grade 2C)

If measurement is not possible or available, we sug-
gest that advice from an expert haematologist be
sought. (Grade 2C)

If bleeding is life-threatening, we suggest treatment
with TXA 15 mg/kg (or 1 g) intravenously and high-
dose (25-50 U/kg) PCC/aPCC until specific antidotes
are available. (Grade 2C)



Kasuistika dabigatran
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* Muz 72 let, chronicka FIS, Xarelto 15mg/D

* NOAC naposledy pred 48h, dehydratace, progr. CHRI
* Po padu, rupt. sleziny, seriova. fr. Zeber

* Indikovan konzervativni postup

* Dle USG progreduijici krvaceni sleziny
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- Falesné vysledky rutinnich testu



Climical Chemictry 59;2 =
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The Laboratory and the New Oral Anticoagulants

armando Tripod|*™

Table 4. Interference of new oral anticoagulants on the measurement of common hemostatic parameters.

Parameter Drug Interference

Antithromhin Dabigatran Overestimation with thromhbin-based methods [Lindahl et al. {28);
Halbmayer et al. (30)]

Antithrombin Rivaroxaban ﬂveregrgr}zlutmn with FXa-based methods [Mani et al. (25}, Hillarp et
al.

Fibrinogen Dabigatran Underestimation with some Clauss-based methods [Lindahl et al. (28);
Halbmayer et al. (30)]

APC-R Dabigatran® Increased APC ratio [Lindahl m

APC-R Rivaroxaban® Increased APC ratio [Hillamp et al. (29)]

Lupus anticoagulants Dabigatran or rivaroxaban Mot yet thoroughly investigated

* Methads based on the activation of coagulation at the prothrombinase level are unaffected [Lindahl et al. (28); Hillarp et al, (29)].
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Co vysetrit u krvacejiciho pacienta
pri terapii NOAC

ROTEM

APTT, PT

TT (vylouceni dabigatranu) - Hemoclot
Nespecificka - Specifické antiXa aktivita

Specificke testy
statim 24/7



* Dostupnost antidota na dabigatran

 PCC (pocitat s vyssimi davkami) a
kyselina tranexamova

« Cekani na dalsi antidota ©
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Moznosti vysetreni - POC metody

ROTEM / s modulem PLATELET

MULTIPLATE (ASA, ADP, GP llb/llla)

VERIFYNOW (ASA, ADP)

Test PFA-100 (Platelet Function Analyser-100)



Agregometrie s modulem
ROTEM® platelet




Normal Patient
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All parameters for all three tests are in normal range.

Platelet function is normal and aggregation is sufficient.

Interpretation_EN V001



Case 2
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: low platelet aggregation.
and TRAPTEM: in normal range.

- e.g. detection of ADP receptor blockage (Clopidogrel)

Interpretation_EN V001




Case 3

APATEM ADPTIM TRAPTEM
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and : low platelet aggregation.

TRAPTEM: in normal range.
- e.g. dual therapy — drug intake: e.g. Aspirin® and Clopidogrel

Interpretation_EN V001



ROTEME Measurement module

TEZKA TROMBOCYTOPENIE
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. concerns about transfusion of platelets’

» efficacy of platelet transfusion is not predictable ...
» clinical benefit has never been proven

» Platelets are the most dangerous blood products (viral
infection, septic reactions,bacterial infection, TRALI,

immunolgic problems, etc.) ...

» Limited availability due to limitation of storage ...
» ,most common transfusion-associated infectious risk in the
United States today is bacterial contamination of platelet
components”
» Bacterial infection:
in 1:1.000 — 1:3.000 transfused units
(15 % related with severe sepsis !!!)
Burns KH et al. 2004 Arch Pathol Lab Med

With courtesy of D.Fries




Terapeuticky postup

Vzdy ovérit opravdovou funkénost PLATELET

U ,,Sokovych” pacientli primarné 2TU trombocytli
Interakce fibrinogen/trombocyty - ROTEM
Optimalizace koagulace + TXA

Vzdy dostatecna hladina Fibrinogenu !!!



Obecny vliv FB na koagulaci

I i dpur

Pouze Trombocyty Possibilities and limitations of

thromboelastometry/thromboelastography

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



http://www.schattauer.de/de/magazine/uebersicht/zeitschriften-a-z/haemostaseologie/inhalt/archiv/issue/special/manuscript/8530/show.html

deékuji za pozornost
ivana.zykova@nemlib.cz

Mehr Cartoons unter:
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But the PT was
normal...

NOAC a Standardni koagulacni testy



