Moznosti reverze
antikoagulacniho ucinku

M. Penka a kol. OKH a CTH FN Brno




Umrtnost na VTE / rok
v 25 zemich EU

Umrti na VTE : 543 454

Srovnani s dalsimi pricinami umrti:
Ca prsu 86 831"

Ca prostaty 63 636~

silnicni nehody 53 599™
AIDS 5 860"

“Cohen AT.Presented at the 5th Annual Congress of the European Federation of Internal Medicine; 2005.
“Eurostat statistics on health and safety 2001. Available from: http://epp.eurostat.cec.eu.int.
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Pouzivana antitrombotika — farmakokinetika,

laboratorni diagnostika

lécivo

UFH (iv/sc)
LMWH
warfarin
dabigatran
rivaroxaban
apixaban
ASA

tienopyridiny

inhibitory GPIIb/llla

fibrinolytika

maximalni
ucinek
minuty/40-50min
3-5 hodin

4-6 dnti

2 hodiny

2 hodiny

2 hodiny

minuty - hodiny
hodiny

minuty

minuty
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normalizace
hemostazy

4-6 hodin
12-24 hodin
4-6 dnti

1-4 dny dle CL
24 hodin

5-8 dni
5-14 dni
8-48 hodin

24-36 hodin

laboratorni
diagnostika

aPTT nebo nic
aPTT/antiXa

INR

aPTT, TC, Hemoclot

PT, anti-Xa rivaroxaban
anti-Xa apixaban
agregace, PFA
agregace, PFA
agregace, PFA

fibrinogen, PT, aPTT

15.10. 2023



Riziko ischemické a hemoragickée CMP

Riziko CMP/SE
podle CHA,DS,-VASc a HAS-BLED e
prevysuje riziko
krvaceni
CHA,DS,-VASc HAS-BLED
14 - 14 =
CMP (bez OAK)
g 12 + CMP (bez OAK) g 12 -
£ g7 CMP (s OAK) <
2 8 2 8-
% ‘. CMP (s OAK) g ‘.
S 3
£ o £ 4
< < 5 —
2 - .
ICH (bez ICH (bez
0 T T T T T T T IOAK) 0 I I I I OAK)
0 1 2 3 4 5 6 7 8+ 0o 1 2 3 & 5+
CHA,DS,-VASc HAS-BLED

Kohorta 159 013 Svédskych pacientti Ié¢enych antikoagulanciemi sledovanych
1.5+ 1.1 roku (2005-2008)

17. sympdzium pracovni skupiny Plicni cirkulace CKS Friberg et al. Circulation. 2012;125:2298-2307.
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*+ jak jsou v antitrombotické profylaxi naplnovana kritéria ACCP
20047

+ 68 183 pacientll z 358 nemocnic v 32 zemichd
+ z CR 2988 pacientti z 10 nemocnic?
« vysledky:
spravnou antitrombotickou profylaxi podle ACCP doporuceni z roku 2004
dostava na svete
+58,5% chirurgickych nemocnych (z téch, kde indikovana)l
+ 39,5% internich nemocnych (z téch, kde indikovana)?

spravnou antitrombotickou profylaxi podle ACCP doporuceni z roku 2004
dostava v Ceskeé republice

« 74% chirurgickych nemocnych (z téch, kde indikovana)?
+ 44% internich nemocnych (z téch, kde indikovana)?

1) Cohen AT, Tapson VF, Bergmann J-F, et al. Venous thromboembolic risk and prophylaxis in the acute hospital care setting (ENDORSE
study): a multinational cross-sectional study. Lancet 2008; 371: 387-394
2 Maly J, Widimsky J, Dulicek P. Profylaxe tromboembolické nemoci ve vnitinim lékarstvi. Vniti Lék 2009; 55: 190-195
3) Geerts W. Prevention of venous thromboembolism: a key parient safety priority. JTH 2009, Suppl. 1: 1-8
15.10. 2023
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Riziko antikoagulacni terapie

“* kazda antikoagulacCni terapie ma urcite riziko krvaceni
(Warfarin cca /% - urbanek K a spol. Klin Farmakol 2008;22(1):6—10.)

“* je treba védeét, jak krvacivé riziko vyhodnotit a jak
krvaceni predchazet a samoziejmé, jak lécit

* je také dulezité individualizovat rizikovy profil pacientu a
podat ,na miru Sitou“ |éCbu
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Krvaceni po heparinu/LMWH

agens indikace

UFH VTE prevence
VTE lécba
ACS

enoxaparin VTE prevence
VTE lécba
ACS

dalteparin VTE profylaxe
ACS

tinzaparine VTE lécba

17. sympdzium pracovni skupiny Plicni cirkulace CKS

incidence krvaceni
69/1992 -3,5%
17/748 -2,0%
386/8608 -4,5%
63/3621 - 1,7%
16/754 -2,1%
381/8044  -4,7%
15/983 -1,5%
34/1049 -3,3%
6/304 -2,0%

zdroj

Friedman et al. 2000
Mismetti et al. 2005
Petersen et al. 2004
Turpie et al.
Mismetti et al. 2004
Petersen et al. 2004
Hull et al. 2000
FRISC Il Inves. 1999

Simonneau et al
1997

Crowther MA, Warkentin TE, Blood, 2008
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Incidence zavazného krvaceni po DOAC

Zavazné krvaceni
(% pacientud/rok)

RE-LY

Warfarin 3,36
Dabigatran 2x150mg 3,11
Dabigatran 2x110mg 2,71
ROCKET-AF

Warfarin 3,4

Rivaroxaban 3,6

ARISTOTLE

Warfarin 3,09
Apixaban 2,13

Nebyly provedeny pfimé srovnavaci studie, ve studiich riizné populace pacientt

Patel MR et al. Rivaroxaban versus warfarin in nonvalvular atrial fibrillation. N Engl J Med. 2011;365(10):883-891

Connolly SJ et al. Dabigatran versus Warfarin in Patients with Atrial Fibrillation. N Engl J Med.2009;361:1139-1151

Hylek EM et al. Major Bleeding in Patients With Atrial Fibrillation Receiving Apixaban or Warfarin. J Am Coll Cardiol.2014;63(20):2141-2147

17. sympdzium pracovni skupiny Plicni cirkulace CKS



Rizikove faktory tezkeho krvaceni

obecné specifické k zvlaste vyznamné
operacim
aktivni krvaceni BfiSni chirurgie: Kraniotomie
muzi, Hb < 130 pfed operaci,
predchozi tézké krvaceni malignita, komplexni zakrok

definovany jako 2 a vice vykond,
zavazna disekce nebo vice nez 1

znama nelécena hemorhagicka diatéza anastomoza spinalni chirurgie

téZké jaterni nebo renalni selhani Pankreatikoduodenektomie: spinalni trauma
sepse, pankreaticky unik,
sentinelové krvaceni

trombocytopenie

akutni iktus Resekce jater: pocet segmentd, rekonstrukéni vykony
soucasna resekce
nekontrolovana hypertenze extrahepatalnich organu, prim.tu
jater, anemie a
tr-penie
lumbalni punkce, epiduralni i spinalni Kardiochirurgie: ASA, klopidogrel
anestezie pfed 4 h nebo do 12 h planovana < 3 dny, BMI > 25, vysSi vék, R,
delSi vykon

soubézna antikoagulacéni, protidestickova | Hrudni vykony: pneumonektomie
¢i trombolyticka lécba a rozsahlé resekce 15.10. 2023
Guyatt GH et. al. Chest 2012; 141(2) Suppl. 185-194S
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Doporuéeni CSTH pro bezpeénou lé&bu NOAC

doporefené postupy 537

Doporuceni Ceské spolecnosti pro trombézu

a hemostazu Ceskeé lékatské spoleénosti

J. E. Purkyné pro bezpecnou lécbu novymi
peroralnimi antikoagulancii (NOAC) - dabigatran
etexilatem, apixabanem a rivaroxabanem

Jan Kvasnicka', Miroslav Penka®, Tomas Kvasnicka', Jana Michalcovd®, Zuzana Kudrnova', lvana Malikova'

I L i htorar v Lol o ey . P WA Db e e agpae T .
Trombaticks canirum Usiavy Kinkre Dlachemie o iabaratorni I.I'ﬂ!;rl:'.-.'u'l.;\.:-' I.L# I..l."- a v |':||r'_l.h'_l. PfEanosta P .Ilr LILAr larmas

LED A
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* Oddifeni klinické hematologie FN Brno, primdf prof MUDy. Miroskay Penka, C5c.

Souhrn

V soulasné dobé jsou pro prevend a l&Ebu tromboembolické nemoci k dispozici nova peroralnl antikoagulancia
(NOAC), kterd jsou registrovina pro vybrané indikace i v CR. Jednd se o pfimé perordini inhibitory trombinu ida-
bigatran etexilat) a pfimeé inhibitory faktoru Xa (apixaban a rivaroxaban), jejichE wvyhodou jsou nékteré viastnost,
které nevykazuji dosavadni klasicka” antikoagulancia. | v souvislosti s novymi antikoagulandii viak fesime nékterd
problémy, jako jsou laboratornl monitoring v urgentnich situacich Géinnég 1&¢hy a u krvacivich komplikacl dosa-
vadni absend specifického antidota. NiZe pfilofeny text predklada indikace, davkovani, zplsob eliminace, sledo-
vani Gfinnost lécby i rizika krvdcent a k2cbu krvacivych komiplikad.

Kli¢ova slova: apixaban - dabigatran etexilat - NOAC - rivaroxaban

Vnitini lékaistvi 2015; 61(6): 537-546



o\ CSTH

r v ’ ’ a
& CESKA SPOLECNOST PRO TROMBOZU A HEMOSTAZU
ecpa Krvaceni R o acnse souseno . . punc o

p
Postup pri krvaceni

Zjistit dobu poiiti léku, kontrola hemodynamiky (TK, P), hemogramu a koagulaénich testi

Prerusit lécbu NOAC

Lehké krvaceni Stredni/zavainé krvaceni Zivot ohroZujici krviceni®

e 1 * Symptomaticka lécha » Jaiitihned s podavanim :
» OdloZit nasledujid dévku nebo . J Edl':ﬂl'll'{kﬁ — PCC(25 IUJ’I:;QF;
» Chirurgickd zastava nebo
* Nahrada dirkulujictho objemu a hemodyna- = aPCC (FEIBA) 50 IUfkg
mickd podpora (rFVlla 90 pg /kg )
* Krevni transfiize /plasma/ prevody krevnich WM o (pFi 7rits cirkulujiciho objemu krve 50 %
desticek pfi < 60x10° béhem 3 hod. podat i.v. 3 g fibrinogenu)
* Udriovat diurézu » V piipadé dabigatranu antidotum

* (Tranexamova kyselina 1g i.v.) idarucizumab (Praxbind®) 5g i.v.
# Eliminace dabi gatranu hemodialyzou

* Pii nekontrolovatelném zavainém krvaceni
rychla inhibice dabigatranu idarucizuma-
bem (Praxbind®)5 g i.v.

e o

dle situace 16cbu prerusit

Kvasnicka J a spol., Vnitrni Iékafstvi 2015; 61(6): 537-546



Akutni operace/invazivni vykon

A CSTH
¢ CESKA SPOLECNOST PRO TROMBOZU A HEMOSTAZU
@ CESKE LEXARSKE SPOLECNOST! J. E. PURKYNE & o

] MoiZny postup pfi neodkladné operaci

Lastavit podavani NOAC a zméfit antikoaguladni (€inek

Efekt NOAC je pfitomen Hladina NOAC je nizka nebo

Zadnd

Lvaiit, zda miiZe by i i
vaiit, z Hu'tll}uizn a‘ﬁ operace Pfejit k operaci

Operace miize byt odloZena Operace miiZe byt odloZena S :
0 >12 hodin 04-12 hodin Okamiita operace

Volitelna strategie operace Lvédit antidotum Konzultovat s hematologii, zda 2vé-
pro dabigatran Zit hemostaticky pripravek, v pfipadé
dahigatranu podat antidotum
e -

Kvasnicka J a spol., Vnitfni Iékarstvi 2015; 61(6): 537-546



Ovlivnéni ucinnosti antitrombotik

Antitrombotikum protiopatfeni

UFH
LMWH

kumariny

Pr. Xa inhibitory

Pr. lla inhibitory

protamin
protamin
vitamin K

FFP

APPC

DDAVP

A/PCC

rFVlla

DDAVP

A/PCC

rFVila
idarucizumab
Antifibrinolytika

davka

1mg/100 j.

1mg/100 j. opak.
2,5-5mg
15 mi/kg
25-100 j./kg
0,3ug
50/25 j./kg
90 ug/kg
0,3ug
50/25 j./kg
90 ug/kg
58

10 mg/kg

sledovani
APTT

APTT, anti-Xa
PT-INR
PT-INR
PT-INR

APTT, dTT, (TT)

APTT, dTT, (TT)
PT, TGA, anti-Xa
APTT, dTT, (TT)
APTT, dTT, (TT)
PT, TGA, anti-Xa
dTT, TT, APTT

Upraveno dle Crowthera MA, Warkentina TE, Blood, 2008

17. sympdzium pracovni skupiny Plicni cirkulace CKS

15.10. 2023



Preruseni leCby pred planovanou operaci/invazivnim

zakrokem v zavislosti na CrCl a riziku krvaceni:

e’ CSTH
" CESKA SPOLECNOST PRO TROMBOZU A HEMOSTAZU
‘@ CESKE LEXARSKE SPOLECNOST! J. E. PURKYNE £ iy

Dahigatran Apixaban - Edoxahan - Rivaroxahan
(rCl v E’okyd ner}ijinfz dﬂllel‘;!;i}fé rizikp Ewémniafneﬂhn nemoind lokdlni hremustéz.?: |
pieruseni provést pii nejnizsl hladin NOAC (napt. =12 h nebo 24 h po posledni dévee)
Nizké riziko Vysokeé riziko Nizké riziko Vysoké riziko

280 mi/min 2h =48 224 h 248N
30-80 ml/min 230 211N 204 24BN
30-30 ml/min 248N 2961 204 248N
15-30 ml/min nenfindikovan 23bh 248N
<15 ml/min nenl oficialn indikace pro poutiti

Léébu neni nutno prerusovat, neprovadét vSak v dobé vrcholné aktivity NOAC (2-4 hod.) pfi:

kardioverzi, drobné kozni incisi, nekomplikované extrakci zubu, endoskopii bez biopsie, zakroku pro

kataraktu &i glaukom; provedeni ablace upravuji doporuéeni Ceské kardiologické spole&nosti

Kvasnicka J a spol., Vnitni Iékarstvi 2015; 61(6): 537-546



Prevedeni z jiné nebo na jinou AT lecbu

Prevedeni na NOAC

Stop warfarin

Stop LMWH

Prevedeni z NOAC
NOAC => LMWH

NOAC => warfarin

17. sympdzium pracovni skupiny Plicni cirkulace CKS

prvni davka NOAC co mozna nejdrive
pfi INR <2,5(VTE) a < 3 (SPAF)

prvni davka NOAC 0-2 hodiny pred
planovanou aplikaci LMWH

1. davka LMWH v dobé
dalSi planované davky NOAC

bézna pocatecni davka warfarinu
soucasné s RV dale dle INR
odebraného 24 hod. po davce RV

15.10. 2023



Monitoring protisrazlivych Iéku

UFH - APTT

LMWH - anti-Xa aktivita

AA — (agregace trombocytu)
Fibrinolyza — (globalni testy koagulace)

17. sympdzium pracovni skupiny Plicni cirkulace CKS 15.10. 2023



Vyuziti laboratorniho vysetreni

krvaceni lécebné akutni
selhani operace
*odavkovani renalni lékove
P insuficience interakce
extremni ovéereni

hmotnost compliance?

17. sympdzium pracovni skupiny Plicni cirkulace CKS
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Laboratorni vysetreni

Specificke metody
stanoveni plazmatické koncentrace DOAC

Globalni koagulacni testy
aPTT, PT,TT

Vliv DOAC na dalsi vysetreni
fibrinogen, AT, specialni koagulacni vysetreni

Zavislost vysledku na dobé od podani posledni davky —
vzhledem k relativneé kratkému plazmatickému polocasu DOAC

17. sympdzium pracovni skupiny Plicni cirkulace CKS 15.10. 2023



Farmakokinetika DOAC

Max. Plazmaticky
koncentrace polocas
Dabigatran 0,5 — 2 hod. 12 — 17 hod.
etexilat
Rivaroxban 2 — 4 hod. 5 — 9 hod. mladsi
osoby
11—13 hod. starsi
osoby
Apixaban 3 -4 hod. 11 - 14 hod.

Edoxaban 1-2 hod. 10 — 14 hod.
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Tromboelastografie

AAmplitude

<+— Coagulation >

< Fibrinolysis —>

Tyler PD, Yang LM, Snider SB, Lerner AB, Aird WC, Shapiro NI (2021). "New Uses for
Thromboelastography and Other Forms of Viscoelastic Monitoring in the Emergency
Department: A Narrative Review". Ann Emerg Med. 77 (3): 357-366
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relationship between the clotting cascade, the formation of a clot, and the

thromboelastogram.
Hartert H., Schaeder J.A.The physical and biological constants of
thrombelastography.Biorheology. 1962; 1: 31-39

Mature clot

Fibrinolysis

Immature clot

Activated
platelets

R

Time o

indtial clot formation

Time to
reach a
pre-specified
clot strength

MA <ot sirength

Rate of
clot
formation

Greatest

achieved

Rate of clot
breakdown

R-time
(R)

K-time
(K)

Alpha angle
()

Maximum
Amplitude (MA)

Lysis % at
30 mins. (LY30)

Definition

Time to first deviation
from baseline

Time for tracing to
reach 20 mm
amplitude

Angle between
baseline and tangent
line that imMersects
initial deviation

Maximum deviation of
tracng from baseline

Decrease in curve

amplitude (relative to

MA) at 30 minutes

Controlling
Pathways

Interpretaticn

Coagulation cascade

Fibdnogen cleavage
Fibrn polymerization

Fibrinogen cleavage
Fionn polymerization

Fibrinogen aclivity

Platelet count / quality

Fibrinolysis

4| = hypo
1= hype

coagulable
rcoagulable

J.:v N',';)i;-l:(li!gu 00e
4 = hypercoagulable

Therapeutic
Implications

' = administer fresh

frozen plasma

If Ktime is % or alpha angle is I}, th

-
< b = administer

platelets

45 = admini
\ <
tranexamic acid
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Kvalitativni interpretace
Collins S, Macintyre C, Hewer | (2016) Thrombelastography: Clinical Application,

Interpretation_and Transfusion Management. AANA J. 84 (2): 129-34.
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https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&tool=sumsearch.org/cite&retmode=ref&cmd=prlinks&id=27311154

Priprava pac. na AT k intervenci — zakladni situace

1. Nutna vysoka uroven AT a vykon specha

preruseni AT, substituce APCC ¢i FFP a okamzite prevedeni
nemocného na H (plna — léecebna davka)

N

snizeni davky AT, substituce FFP ¢i APCC, H v profylakticke davce

3. Nutna vysoka uroven AT a vykon nespeéecha

snizeni AT, podani malé davky K vit. (1 - 2.5 mg), prevedeni na H v
terapeutické davce

N vy

snizeni AT, minim. davka K vit. (INR ke 2.0), H v profylakt. davce

5. AT neni nutna z duvodu predchozi indikace
zvazeni zda vykon sam nevyzaduje AT, pokud ne, postup. AT ex

17. sympdzium pracovni skupiny Plicni cirkulace CKS 15.10. 2023



Zakroky nevyzadujici preruseni

antikoagulacni léCby

jednoduché ale i viceCetné zubni extrakce
artrocentezy

operace katarakty

diagnostické endoskopie (s Ci bez biopsie)

Poznamka :

trvalé nasledky €i smrt v souvislosti s trombdézou ¢i krvacenim nachazime
v dusledku:

tepenného trombembolismu (70 — 75 %),
VTE (4 — 10%),
pooperacniho krvaceni (1 — 6 %)

Dunn A., Turpie A.G.G., Arch Intern Med, 2003
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U krvaceni spojeného s podavanim dabigatranu - podantidarubicizumabu’je postupem
volby, antidotum je Siroce dostupné, neni extrémné nakladne; jehoefekt je okamzity a
trvaly.

Kdyz idarubicizumab nenf k disposici, je moznosti podani PCC (nékteré studie uvadi, ze
jeho efekt neni prokazatelny).

V pripadé xabanu existuje moznost pouzit andexanet alfa tam, kde je krvaceni
spojeno s podanim rivaroxabanu a apixabanu, jeho pouziti je nakladné a logisticky
komplikované, nicméné by mélo byt na renomovanych pracovistich k dispozici (studie
sveéddi pro statisticky vyznamné snizeni mortality v Urazové medicing, zejm. s Urazy
hlavy).

Tam, kde neni mozno podani andexanetu, je doporuceno podat PCC. Jina doporuceni
dokonce primo uvadi (EJA, doporuceni Evropskeé spolecnosti pro anesteziologii a
intensivni medicinu pro perioperacni krvdceni), ze pouziti PCC je favorizovano pred
jinou lécbou.

V dostupné literature neni podani PCC pri [é¢bé krvaceni v souvislosti s podavanim
DOAC spojovano s vyznamnym rizikem TEN, které by bylo divodem k nepodani
takové [écby !!!
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Koncentraty protrombinového komplexu

PCC - 3F (koncentrat f. Il, IX, X + PC, PS)
PCC - 4F (koncentrat ff 11, V11, IX, X + PC, PS)

APCC — (koncentrat ff Il, Vila, IX, X + PC, PS)
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Prothrombin Complex Concentrate

before Urgent Surgery in Patients
Treated with Rivaroxaban and Apixaban

Merav Barzilai® 2 llya Kirgner®9 Arza Steimatzky? Dalit Salzer Gotler®
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Keywords
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Abstract

Introduction: Patients treated with direct Xa inhibitors may
require urgent surgery. Administration of prothrombin com-
plex concentrate (PCC) in this setting is common; however, it
is based on limited experience in healthy volunteers. Objec-
tive: To characterize the population receiving PCC for apixa-
bansrivaroxaban reversal prior to an urgent surgery and eval-
uate its efficacy and safety. Methods: This was a retrospective
study in 2 tertiary hospitals. Bleeding was evaluated based
on surgical reports, hemoglobin drop, and the use of blood
products or additional PCC during 48 h. Safety measures
were thrombotic complications and 30-day mortality. Re-

sults: Sixty-two patients aged 20.7 = 9 years, treated with
apixaban (39.63%) or rivaroxaban (23.37%), received PCC be-
fore an urgent surgery/procedure. Most underwent abdomi-
nal operation (61%), orthopedic surgery (13%), or transhe-
gatic cholecystostomy insertion [TUS Bleaeding during sur-
gery was reported in 3 patients (5%), no patient required
additional PCC, and 16 patients {2mreceiued packed cells
{median: 1 unit, range: 1-5). The 30-day mortality and throm-
bosis rates were 21% (n = 13) and 3% (n = 2), respectively. The

cause of death was related to the primary disease, most com-
monly sepsis. Mo patient died due to bleeding/thrombosis.
Conclusions: Our results support the use of PCC to achieve
hemostasis in patients treated with Xa inhibitors prior to an
urgent surgery.

1 2019 5. Karger AG, Base

M.B. and LK. contributed equally to this work.
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Regular Article

CLINICAL TRIALS AND OBSERVATIONS

Management of rivaroxaban- or apixaban-associated major bleeding
with prothrombin complex concentrates: a cohort study

Ammar Majeed,”™* Anna Agren,’® Margareta Holmstrom, 3 Maria Bruzelius,'® Roza Chaireti,®%® Jacob Odeberg,’3”
Eva-Lotta Hempel,'* Maria Magnusson,®®*° Tony Frisk,'® and Sam Schulman''12

'"Department of Medicine and *Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden; *Coagulation Unit,
Hematology Center, Karolinska University Hospital, Stockholm, Sweden; “Central Clinical School, Monash University and Alfred Hospital, Melbourne,
Australia; *Department of Molecular Medicine and Surgery and ®Clinical Chemistry and Blood Coagulation Research, Department of Molecular Medicine and
Surgery, Karolinska Institutet, Stockholm, Sweden; "Science for Life Laboratory, School of Biotechnology, Royal Institute of Technology, Stockholm,
Sweden; ®Division of Pediatrics, Department of Clinical Science Intervention and Technology, Karolinska Institutet, Stockholm, Sweden; “Astrid Lindgren
Children's Hospital, Karolinska University Hospital, Stockholm, Sweden; 'Department of Women's and Children’'s Health, Karolinska Institutet,
Stockholm, Sweden; ''Department of Medicine, McMaster University, Hamilton, ON, Canada; and "*Thrombosis and Atherosclerosis Research
Institute, Hamilton, ON, Canada

There is uncertainty regarding the effectiveness and occurrence of thromboembolic events
in patients treated with prothrombin complex concentrates (PCCs) for the management of

» PCCs for the management of | .majorbleeding events (MBEs) on rivaroxaban or apixaban. We investigated the effectiveness
major bleeding in patients on of PCCs given for the management of MBEs in patients on rivaroxaban or apixaban. Between
rivaroxaban or apixaban is an 1 January 2014 and 1 October 2016, we prospectively included patients on rivaroxaban or
effective strategy in most apixaban treated with PCCs for the management of MBEs. The effectiveness of PCCs was
assessed by using the International Society of Thrombosis and Hemostasis Scientific and
e The thromboembaolic Standardization Subcommittee criteria for the assessment of the effectiveness of major
complication rate in this bleeding management. The safety outcomes were thromboembolic events and all-cause

. i mortality within 30 days after treatment with PCCs. A total of 84 patients received PCCs for the
setting is low and comparable reversal of rivaroxaban or apixaban due to a MBE. PCCs were given at a median (interquartile

cases.

"-""rith thE_lt of ?-nticcf‘agmation range) dose of 2000 IU (1500-2000 IU). Intracranial hemorrhage (ICH) was the most common
discontinuation without site of bleeding requiring reversal (n = 59; 70.2%), followed by _gastrointestinal bleeding in
reversal. 13 (15.5%) patients. Management with PCCs was assessed as gffective in 58 (69,1%) patients

and ineffective in 26 (30.9%) patients. Most patients with Jineffective hemostasis with
PCCs had ICH (n = 16: 61.5%). Two patients developed an ischemic stroke, occurring 5 and 10 days after treatment with PCC. Twenty-
seven (32%) patients died within 30 days after a MBE, The administration of PCCs for the management of MBEs associated with
rivaroxaban or apixaban is effective in most cases and is associated with a low risk of thromboembeolism. Our findings are limited by the
absence of a control group in the study. (Blood. 2017;130(15):1706-1712)
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Prothrombin complex concentrate for reversal of direct factor
Xa inhibitors prior to emergency surgery or invasive procedure:
a retrospective study

Siavash Piran' - Caroline Gabriel' - Sam Schulman'?

Published gnline: 21 March 2018
© Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract
Direct oral factor Xa (FXa) inhibitors are widely used for anticoagulation but a targeted antidote is not available. Four-factor
prothrombin complex concentrate {(4FPCC) has been shown in observational studies to support hemostasis in most patients
wilh major bleeding related (o FXa inhibitors with an acceptable rate of thromboembolic events. However, the effective-
ness of 4FPCC for reversal of FXa inhibitors prior to emergency surgery or invasive procedures is unclear, A retrospective
chart review was performed in patients that received 4FPCC at Hamilton General Hospital from 2005 to 2017, The primary
elfectivenecss outcome was based on the comment of the surgeon on the adequacy of the hemostasis. If no such comment
was documented. the case was discussed with a surgeon specialized in the type of surgervi/procedure performed to obtain
their best opinion. The principal safety outcome was thromboembaolic events including venous thromboembaolism, ischemic
stroke, systemic embolism or myocardial infarction during 7 days afler surgery. A total of 247 patients that had received
AFPCC were initially screened and 21 were on a FXa inhibitor and had emergency surgery/procedure. The mean age was
Td+ 11 vears, and 14 (66.7%) were males. Hemostasis was rated as good in most patients (18 of 21, 85.7%3 There were
no thromboembolic events. The all-cause mortality rate was 2E.6%; 2/3 of these patients had an intracranial hemorrhage.
. ) boli

JEL DELiEnis Wi i hoe

. - evenis observed, Prospective studies assessing the
safety and effectiveness of 4FPCC for this indication are needed.

Keywords Direct factor Xa inhibitors - Emergency surgery - Reversal - Prothrombin complex concentrate
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Rossaint et al. Critical Care (2023} 27:80 Critical Care
https://doi.org/10.1186/513054-023-04327-7

GUIDELINES Open Access
T ™
The European guideline on management

of major bleeding and coagulopathy
following trauma: sixth edition

Rolf Rossaint'’, Arash Afshari?, Bertil Bouillon?, Vladimir Cerny*”, Diana Cimpoesu®, Nicola Curry”#,

Jacques Duranteau®, Daniela Filipescu'?, Oliver Grottke!, Lars Granlykke'!, Anatole Harrois®, Beverley J. Hunt'?,
Alexander Kaserer'?, Radko Komadina'?, Mikkel Herold Madsen?, Marc Maegele'®, Lidia Mora'®, Louis Riddez'’,
Carolina S. Romera'?, Charles-Marc Samama'?, Jean-Louis Vincent??, Sebastian Wiberg'' and Donat R. Spahn'?

Management of direct oral anticoagulants—direct thrombin inhibitors Recommendation 35

We suggest the measurement of dabigatran plasma levels using diluted thrombin time in
patients treated or suspected of being treated with dabigatran (Grade 2C).

If measurement is not possible or available, we suggest measurement of the standard thrombin
time to allow a qualitative estimation of the presence of dabigatran (Grade 2C).

If bleeding is life-threatening in those receiving dabigatran, we recommend treatment with
idarucizumab (i.v. 5 g) (Grade 1C).
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Rossaint et al. Critical Care (2023) 27:80
https://doi.org/10.1186/513054-023-04327-7

Critical Care

GUIDELINES Open Access
: : )
The European guideline on management

of major bleeding and coagulopathy
following trauma: sixth edition

Rolf Rossaint!’, Arash Afshari?, Bertil Bouillon?®, Vladimir Cerny™®, Diana Cimpoesu®, Nicala Curry”™2,

Jacques Duranteau®, Daniela Filipescu'®, Oliver Grottke', Lars Granlykke'', Anatole Harrois®, Beverley J. Hunt'?,
Alexander Kaserer'?, Radko Komadina'?, Mikkel Herold Madsen?, Marc Maegele'®, Lidia Mora'®, Louis Riddez'”,
Caroclina S. Romero'®, Charles-Marc Samama'?, Jean-Louis Vincent??, Sebastian Wiberg'' and Donat R. Spahn'?

Management of direct oral anticoagulants—factor Xa inhibitors Recommendation 34

We suggest the measurement of plasma levels of oral direct antifactor Xa agents such as
apixaban, edoxaban or rivaroxaban in patients treated or suspected of being treated with one
of these agents (Grade 2C).

We suggest that measurement of anti-Xa activity be calibrated for the specifc agent. If not
possible or available, we suggest low molecular weight heparin (LMWH)- calibrated anti-Xa
assays as a reliable alternative (Grade 2C).

If bleeding is life-threatening in the presence of an apixaban or rivaroxaban efect, especially in
patients with TBI, we suggest reversal with andexanet alfa (Grade 2C).

If andexanet alfa is not available, or in patients receiving edoxaban, we suggest the
administration of PCC (25— 50 U/kg) (Grade 2C).
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Specificka antidota NOAC

ldarucizumab (Praxbind®)
% monokonalni protilatka proti dabigatranu
% Jiz k dispozici pro pouziti v klinické praxi

Andexanet alfa
% rekombinantni lidsky FXa bez vlastni katalytické aktivity
% vazba na inhibitory FXa
% t.C. studie faze Il

Ciraparantag

% mala synteticka molekula
% vazba na UFH, LMWH, fondaparinux, pfimé inhibitory trombinu i FXa
% t.C. studie faze Il

Mo Y et al. Advances in the Development of Specific Antidotes for Target-Specific Oral
Anticoagulants. Pharmacotherapy. 2015;35(2):198-207



Moznosti reverze ucinku dabigatranu

Idarucizumab (Praxbind) 5 g celkové davky (tj. 2 x 2,5 g) i.v.
Alternativy, pokud neni idarucizumab dostupny:

Hemodialyza

Aktivni uhli 100g po (NG sonda), je-li ¢as < 2 hod

4F-PCC (Prothromplex, Ocplex, Beriplex)

50 j./kg IV; neprevysit jednotlivou ddvku 5000 j.

Tranexamova kyselina 2smg/kg IV

Desmopressin 0,3 ug/kg SQ or 1V; limitace 2 IV davek z Gvodu
zvySeného rizika tachyfylaxe

FFP: neni doporucovano
rFVlla: neni doporucovano

17. sympdzium pracovni skupiny Plicni cirkulace CKS S Christos, R Naples, 2016 15.10. 2023



2) RE-VERSE AD’

/e

Study of reversal effects of idarucizumab
in patients on active dabigatran

Klinicka studie hodnotici zvraceni antikoagulacniho ucinku
dabigatranu idarucizumabem

‘ +krvacejicich pacientii — zjevné krvaceni, které dle
hodnoceni |ekare vyzaduje antidotum

‘ +chirurgickych pacientil — vyzaduje akutni operaci nebo
zakrok z jiného dlvodU nez krvaceni

Zahajena v dubnu 2014

ve >35 zemich svéta

NCT02104947: Available at http://www.clinicaltrials.gov/ct2/show/NCT02104947; Accessed August 2014



http://www.clinicaltrials.gov/ct2/show/NCT02104947

Praxbind (idarucizumab)
Specificky pfipravek k reverzi ucinku dabigatranu

Fragment humanizované
monoklonalni protilatky (Fab)

Afinita ~ 300x vysSi nez afinita
dabigatranu na trombin

Intravenozni podani,

okamzity nastup ucinku

Kratky poloCas

5‘2&

Idarucizumab

Bez vnitfniho prokoagulacniho nebo
antikoagulacniho uc€inku

Upraveno podle Schiele F. et al. Blood 2013; Stangier J. et al. ISTH 2015, OR320




Dabigatran Reversal With Idarucizumab in

Patients Requiring Urgent Surgery A

Jerrold H. Levy, MD, Joanne van Ryn, PhD, Frank W.
Sellke, MD, Paul A. Reilly, PhD, Amelie Elsaesser, PhD,
Stephan Glund, PhD, Jorg Kreuzer, MD, Jeffrey I. Weitz,
MD, and Charles V. Pollack Jr., MD, MA

Ann Surg 2021;274:€204—e211
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Praxbind (idarucizumab) - souhrn

Prvni specifické antidotum pro nové peroralni
antikoagulans - pripravek k reverzi antikoagulac¢niho
ucinku pripravku Pradaxa (dabigatran)

Okamzita a uplna reverze antikoagulaéniho ucinku
pripravku Pradaxa (dabigatran) v pripadé nutnosti
akutniho vykonu/operace nebo zivot
ohrozujiciho/nezvladatelného krvaceni

5g intravenézne (2x 2,5g/50ml) jako dveé po sobé
nasledujici infuze

Znovuzahajeni lé€by dabigatranem 24 hod. po podani,
ostatni antikoagulacni lé€ba (LMWH) kdykoliv po podani

Ann Surg 2021:274:e204—-e211



Neutralizace dabigatranu idarucizumabem

i !‘ ‘ Thrombin

O
= K]

H Idarucizumab

Pri velmi vysokych hladinach dabigatranu nemusi byt 1 davka Praxbind

dostacujici - zrusi okamzité ucinek dabigatranu v plazmé, ale uz nikoliv
presunutého dabigatranu z tkani do plazmy

15.10. 2023
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Moznosti reverze ucinku apixabanu

Andexanate alfa (Ondexxya) 400/800 mg a dale kontin. infuze
Aktivni uhli 100g po (NG sonda), je-li cas' <2 hod
4F-PCC (Prothromplex, Ocplex, Beriplex)
50 j./kg IV; neprevysit jednotlivou ddvku 5000 j.
Tranexamova kyselina 25mg/kg IV

Desmopressin 0,3 ug/kg SQ or IV; limitace 2 IV davek - z
ddvodu zvyseného rizika tachyfylaxe

Andexanat alfa 400 mg IV bolus v 30 mg/min nasledovan
kontinuadlni infuzi 4 ug/min na 120 minut

FFP: neni doporucovano

rFVIla: neni doporucovano S Christos, R Naples, 2016
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Moznosti reverze ucinku rivaroxabanu

Andexanate alfa (Ondexxya) 400/800 mg a dale kontin. infuze
Aktivni uhli 100g po (NG sonda), je-li Cas'<2-hod
4F-PCC (Prothromplex, Ocplex, Beriplex)
50 j.[kg IV; neprevysit jednotlivou ddvku 5000 |.
Tranexamova kyselina 25mg/kg IV

Desmopressin 0,3 ug/kg SQ or IV; limitace 2 IV davek - z
dlvodu zvySeného rizika tachyfylaxe

Andexanat alfa 400 mg IV bolus v 30 mg/min nasledovan
kontinudlni infuzi 4 ug/min na 120 minut

FFP: neni doporucovano

rFVlla: neni doporucovano S Christos, R Naples, 2016
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R-Antidote: antidotum prfimych inhibitoru FXa

Xa — modifikovany rekombinantni‘aktivovany FX{(andexanet
alpha, PRT064445, AnnexaTM-A Portorola Pharm. Inc.) -
katalyticky inaktivni nativni FXa.

(K prerudeni prokoagulacni aktivity je serin na aktivnim misté FX
nahrazen alaninem, a proto neni takto zménény FX schopen
generovat trombin, ale mizZe vazat FXa inhibitory)

Modifikovany rekombinantni FXa je produkovan ovaridlnimi
bunkami ¢inského krecka

17. sympdzium pracovni skupiny Plicni cirkulace CKS 15.10. 2023
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R-Antidote — antidote of direct FXa inhibitors

Without antidote With r-Antidote -
C

r-Antidote (

B Fondaparinux

Yeh CH et al., Circ Res. 2013;113:954-957, Lu et al Nat Med. 2013;19:446—451)
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ANNEXA-4 Study Design

ollow-up

v 2-hour After end of visit
Subject with If last dose Bolus IV Infusion infusion
acute major of fXa .
bleed, inhibitor
meeting was within
inclusion 18 hours
criteria Assessments:

1hr 4hr 8hr 12 hr

Obijective: To assess the use of andexanet in subjects having received treatment with a factor Xa inhibitor, who had
acute major bleeding that was potentially life-threatening, using interim data from the Andexanet Alfa, a Novel Antidote
to the Anticoagulation Effects of FXA Inhibitors (ANNEXA-4) study (NCT02329327)

Acute major bleeding was defined by at least ONE of the following: potentially life-threatening acute overt bleeding
with signs or symptoms of hemodynamic compromise (e.g., severe hypotension, poor skin perfusion, mental confusion,
or low cardiac output otherwise unexplainable); acute overt bleeding associated with an Hgb decrease >2 g/dL or an
Hgb level of <8 g/dL if baseline Hgb level was unavailable (or investigator expected it would fall to <8 g/dL); or acute
symptomatic bleeding in a critical area or organ (e.g., retroperitoneal, intraarticular, pericardial, intracranial, or
intramuscular with compartment syndrome)

fXa, factor Xa; Hgb, hemoglobin; IV, intravenous.
15.10. 2023
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Davkovaci rezimy dle vyse davky inhibitoru FXa

a doby uplynulé od posledni davky

Inhibitor FXa Posledni davka <8 hod. 28 hod. neni znama

<5 mg

Apixaban >9 Mg
neznama

<10 mg

Rivaroxaban >10 mg
neznama

Ondexxya. Souhrn Gdajd o pripravku. AstraZeneca AB;2022;
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Rezim davkovani andexanetu alfa

Inicialni Kontinuélni Celkovy potet potiebnych
intravendzni bolus intravendzni infuze 200 mg injekénich lahviciek

400 mg 4 ma/min

\
NIZKA DAVKA nfi cilove rychlosts 120 minut
..'Jlf:l ﬂ‘g'ﬂ‘ N ui.f.j,(} 1",(4:

QY m Q mm/
oul m@ o ma/min

VYSOKA DAVKA pri cilové rychlost; 120 min
J)‘] "':;""'H'l VL’{I ”H].‘

ema.europa.eu/medicines/human/EPAR/ondexxya.

17. sympdzium pracovni skupiny Plicni cirkulace CKS
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Andexanate alfa — mechanismus ucinku

Andexanet alfa je rekombinantni formou aktivovaneho
proteinu lidského FX, ktera specificky reverzibilné vaze

v pomeéru 1 : 1inhibitory FXa a odstranuje je z cirkulace,
vCetné primych perordlnich inhibitor( FXa.

Potladeni prokoagulacni aktivity pri zaméné aminokyseliny
serinu za alanin zp(isobi, Ze molekula andexanetu alfa neni
po odstranéni domény kyseliny gama karboxyglutamové
(Gla) schopna vazby s protrombinazovym komplexem,

a nem{iZe Stépit a aktivovat Fll protrombin na trombin
(aktivovany Fll). Andexanet alfa mimo vyvazovani
cirkulujicich pfimych, ale i nepfimych inhibitort FXa ztraci
schopnost aktivovat koagulaci.

Nejasna vSak zatim zlstava role zjiSténé vazby andexanetu
alfa na inhibitor drahy tkariového faktoru (tissue factor
pathway inhibitor, TFPI).

el

Kvasnicka J. Andexanet alfa - specific antidote to severe bleeding after a treatment with
apixaban or rivaroxaban. Remedia 2020; 30: 284-286.
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Ovlivnéni ucinnosti antitrombotik

Antitrombotikum protiopati'eni

UFH
LMWH

kumariny

Pr. Xa inhibitory

Pr. lla inhibitory

protamin
protamin
vitamin K
FFP
APPC
DDAVP
A/PCC
rFVlla
DDAVP
A/PCC
rFVlla

ildarucizumab
Andexanate «a

Antifibrinolytika

17. sympdzium pracovni skupiny Plicni cirkulace CKS

davka
1mg/100 j.

1mg/100 j. opak.
2,5-5mg

15 mi/kg

25-100 j./kg

0,3 ug

50/25 j./kg

90 ug/kg

0,3 ug

50/25 j./kg

90 ug/kg

58
4001800 mg

10 mg/kg

sledovani
APTT

APTT, anti-Xa
PT-INR
PT-INR
PT-INR

APTT, dTT, (TT)

APTT, dTT, (TT)
PT, TGA, anti-Xa
APTT, dTT, (TT)
APTT, dTT, (TT)
PT, TGA, anti-Xa

dTT, TT, APTT
PT, anti-Xa

Upraveno dle Crowthera MA, Warkentina TE, Blood, 2008

15.10. 2023



Zasady antitrombotické 1é¢by (nejen)

z hlediska krvacivych komplikaci

Spravna indikace antitrombotika — doporucené postupy

Vybér antitrombotika s nizkym rizikem krvaceni — zavery studii,
zkusenosti z registra

Posouzeniindikace z hlediska vybéru vyhody pouziti konkrétniho Iéku za
danych okolnosti — s nizkym krvacivym potenciadlem, predevsim u
pacienti s vyssi krvacivou pohotovosti a s prihlédnutim k ,,odolnosti
jeho ucinné davky ve vztahu k mire renainiho selhani

Vybér davkovaciho rezimu — prihlédnuti k individualni charakteristice
pacienta s dokonalou znalosti anamnestickych tdaijt, stavu renalnich a
hepatalnich funkci

Posouzeni moznosti ovlivnéni ucinku protisrazlivého léku - specificka
antidota, dalsSi moznosti

MozZnost monitoringu s upravou davky ? — aprava davky u klasickych
antitrombotik, u novych zatim pausalni podavani

XXIV. Sympozium klinické farmacie René Macha



Reseni urgentnich stavd u pacientd na DOAC:

*»V léCbe krvaceni komplexni pristup — lokalni oSetreni
krvaceni, volumoterapie, transfuzni terapie, trombocyty,
fibrinogen, antifibrinolytika, (A)PCC — za laboratorniho
monitoringu |éCby

*» Priprava k akutnimu zakroku — odlozeni x antagonizace
uCinku DOAC — za laboratorniho monitoringu nastaveni |éCby

Specifické antidotum:
*» ldarucizumab jako specifické antidotum pro dabigatran

¢ Antidota proti anti-Xa antitrombotikim (andexanet alfa) jsou v
dosahu

XXIV. Sympozium klinické farmacie René Macha



Dékuji za pozornost

Xpy8Y ByLo TREBA, PANE DOKTORE, DAME SvouU KREV.VSICHNI MeME SKuPINU MOLLER THURGAU.



Rats damage buildings,
carry disease, wasle feed,
kill baby chicks,..

KILL ‘"EM WI'III
warfarin

F et wrfarin baits an ral runways, In 5 to 14 days
whole colngies will be destroyel. There's np bpit-shy-
negs Rule eat wariarin uni il thuy die. Fur proven

v '3 I '
WISCONSTH revitlts, imsist on haolts made with warjaring

;S‘i':r: AUy BAGGS MAGE witH wariarin—

Conoanon) WORLD'S GREATEST RAT AND MOUSE KILLER
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Ma provedeni globalnich testd u nemocnych

léCenych DOACs klinicky vyznam ?

Ano - pokud jsou vysledky vyrazné zvysene, mohou
svedcit pro predavkovani léku.

Ne, protoze se jedna o testy pouzivané ke sledovani
,,klasickych antikoagulancii* (heparin, warfarin).

Ano, protoze jejich zvySend hodnota muze varovat
pred nebezpedim krvaceni.

Ano, protoze jejich normalni hodnota svéddi pro
neucinnost [éCby.
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Ma provedeni globalnich testd u nemocnych

léCenych DOACs klinicky vyznam ?

Ano - pokud jsou vysledky vyrazné zvysené, mohou
svedcit pro predavkovani léku.

Ne, protoze se jedna o testy pouzivané ke sledovani
,,klasickych antikoagulancii* (heparin, warfarin).

Ano, protoze jejich zvySena hodnota muze varovat
pred nebezpecdim krvaceni.

Ano, protoze jejich normalni hodnota svéddi pro
neucinnost [éCby.
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