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Figure 2. Two examples of recovery from neuromuscular blockade induced by rocuronium 0.6 mg/kg followed by sugammadex
2.0 mg/kg at reappearance of the second twitch (T,) under (A) propofol and (B) sevoflurane maintenance anesthesia.

Vanacker BF et al. Anesth Analg 2007;104:563-8
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Fig. 1 National trends in anticoagulant prescribing, 2014 — 2019
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RESEARCH ARTICLE

Trends in anticoagulant prescribing: a
review of local policies in English primary care

Katherine H. Ho™*'®, Maria van Hove' and Gillian Leng'

Background: Oral anticocagulants are prescribed for stroke prophylaxis in patients with atrial fibrillation, which is the
most common heart arrhythmia worldwide. The vitamin K antagonist (VKA) warfarin is a long-established anticoagulant.
However, newer direct oral anticoagulants (DOACs) have been recently introduced as an alternative. Given the prevalence
of atrial fibrillation, anticoagulant choice has substantial clinical and financial implications for healthcare systems. In this
study, we explore trends and geographic variation in anticoagulant prescribing in English primary care. Because national
guidelines in England do not specify a first-line anticoagulant, we investigate the association between local policies and
prescribing data.

Results: Nationally, prescribing of DOACs increased from 9% of all anticoagulants in 2014 to 74% in 2019, while that of
warfarin declined accordingly. Still, there was significant local variation. Across geographical regions, DOACs ranged from
53 to 99% of all anticoagulants. Most CCGs (73%) did not specify a first-line choice, and 16% recommended warfarin first
line. Only 119% designated a preferred DOAC. Policies with a preferred DOAC indeed correlated with increased prescribing
of that DOAC (Cramér's V = 0.25, 0.27, 0.38 for rivaroxaban, apixaban, edoxaban respectively). However, local policies
showed a negligible relationship with the classes of anticoagulants prescribed—DOAC or VKA (Cramér's V =0.01).

Conclusions: Nationally, the use of DOAGs to treat atrial fibrillation has increased rapidly. Despite this, significant
geographical variation in uptake remains. This study provides insights on how local policies relate to this variation. Our
findings suggest that, in the absence of a nationally recommended first-line anticoagulant, local prescribing policies may
aid in deciding between individual DOACs, but not in adjudicating between DOACs and vitamin K antagonists (i.e.
warfarin) as general classes.
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Ceska spole¢nost pro Prof. MUDr. Jan Kvasnicka, DrSc. Trombotické centrum VFN,

tromboézu a hemostazu Ceské
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Objednavka zpracovani odborného stanoviska na zakladé Smlouvy o spolupraci uzaviené dne 18. 1. 2018

Vyjadreni se kotazce rozsifeni preskripniho omezeni |éCivych pripravkd ze skupiny nova peroralni
antikoagulancia (NOAC).

Prosime Vas o vyjadfeni, zda souhlasite a povaZujete z pohledu realné klinické praxe v CR za vhodné
rozsifeni preskripéniho omezeni na lékarskou odbornost URG (urgentni medicina). V pripadé, ze
souhlasite s rozsifenim preskripce predmeétnych LP, prosime o zdlivodnéni Vaseho stanoviska a uvedeni
odbornych podkladd (napf. doporucenych postupt), ze kterych je mozné odvodit, Ze Iékari urgetnich
prijmu jsou plné kompetentni k zahajeni |écby LP ze skupiny NOAC. Jaké prinosy (pozitivni, negativni)
takové zmény lze ocekavat v klinické praxi?
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Costa etal. Critical Care  (2022) 26:180 Abstract

httpadicot on/ 10,1 186/513054-022-04043-8 Critical Care

Background: Andexanet alfa is approved (FDA "accelerated approval”; EMA "‘conditional approval”) as the first specific
reversal agent for factor Xa (FXa) inhibitor-associated uncontrolled or life-threatening bleeding. Four-factor prothrom-
bin complex concentrates (4F-PCC) are commonly used as an off-label, non-specific, factor replacement approach to
manage FXa inhibitor-associated life-threatening bleeding. We evaluated the effectiveness and safety of andexanet
alfa versus 4F-PCC for management of apixaban- or rivaroxaban-associated intracranial hemorrhage (ICH).

Methods: This two-cohort comparison study included andexanet alfa patients enrolled at US hospitals from 4/2015 to
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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Ondexxya (andexanetum alfa)
Prehled pro pfipravek Ondexxya a proc byl pfipravek registrovan v EU

Na zakladé ¢eho byl pfipravek Ondexxya registrovan v EU?

Ze studii u zdravych dobrovolnikll a pfedbé&znych udajd ze studii u pacientll vyplynulo, Ze pfipravek
Ondexxya je v ramci snizovani aktivity antifaktoru Xa u osob, které uzivaji antikoagulancia blokujici
faktor Xa (inhibitory faktoru Xa), ucinny.

Agentura poukazala také na nenaplnénou lé¢ebnou potiebu zastavit Zivot ohroZujici nebo
nekontrolované krvaceni zplisobené inhibitory faktoru Xa. Poskytnuté Gdaje, véetné nékterych Gdajd
o zmirnéni krvaceni, byly navic povaZzovany za slibné. Agentura proto rozhodla, Ze pfinosy pfipravku
Ondexxya pievysuji jeho rizika a mize tak byt registrovan k pouZiti v EU.

PFipravku Ondexxya byla udélena ,podminéna registrace". Znamena to, Ze se oekavaji dalsi poznatky
o tomto Ié¢ivém pFipravku, které je spole¢nost povinna poskytnout. Evropska agentura pro léCivé
pfipravky kaZdoro&né vyhodnoti jakékoli nové informace a tento piehled bude podle potfeby
aktualizovan.

Pacienti Ié¢eni pFipravkem Ondexxya, zejména pacienti starsi 75 let, mohou byt vystaveni vyssimu
riziku tromboembolismu.

CADTH Reimbursement Recommendation

Andexanet Alfa (Ondexxya

December 2023 Volume 3 Issue 12

Indication: For adult patients treated with factor Xa inhibitors (rivaroxaban
or apixaban) when rapid reversal of anticoagulation is needed due to life-
threatening or uncontrolled bleeding

Sponsor: AstraZeneca Canada Inc.

Final recommendation: Do not reimburse

—
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<{ustralian Prescriber L

V' VOLUME 47 : NUMBER 1: FEBRUARY 2024

Andexanet alfa for reversal
of direct factor Xa inhibitor
anticoagulation

bleeding) on the basis of haemostatic efficacy and
reduction in anti-FXa activity. Continued approval
depends on verification of the efficacy and safety
of andexanet alfa compared to usual care in a
confirmatory randomised controlled trial in patients
presenting with acute life-threatening bleeding who
were taking a direct FXa inhibitor.®

Approved indication: provisionally approved
for adult patients treated with a direct factor
Xa inhibitor (apixaban or rivaroxaban) when
reversal of anticoagulation is needed due to life-

threatening or uncontrolled bleeding Because of insufficient supporting data, andexanet

alfa is not approved for reversing the anticoagulant

The Therapeutic Goods Administration (TGA) has
provisionally approved andexanet alfa in Australia (for
reversal of apixaban or rivaroxaban anticoagulation

in patients with life-threatening or uncontrolled

effect of FXa inhibitors prior to surgery and other
invasive procedures, treating FXa inhibitor overdose,
or reversing the anticoagulant effect of indirect

FXa inhibitors such as enoxaparin.
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Sbirka zakonu ¢. 372 / 2011

ZAKON

ze dne 6. listopadu 2011

o zdravotnich sluzbdch a podminkich jejich poskytovani
(zikon o zdravotnich sluzbach)

Parlament se usnesl na tomto zikoné Ceské republiky:

CAST CTVRTA
POSTAVENI PACIENTA A JINYCH OSOB
V SOUVISLOSTI S POSKYTOVANIM
ZDRAVOTNICH SLUZEB
HLAVA I
PRAVA A POVINNOSTI PACIENTA
A JINYCH OSOB
Prava pacienta
§ 28

(1) Zdravotni sluzby lze pacientovi poskytnout
pouze s jeho svobodnym a informovanym souhlasem,
nestanovi-li tento zdkon jinak.

CAST PRVNI
ZAKLADNI USTANOVENI

§ 4

(5) Nalezitou odbornou trovni se rozumi posky-
tovani zdravotnich sluzeb podle pravidel védy a uzna-
vanych medicinskych postupu, pr1 respektovani indivi-
duality pacienta, s ohledem na konkrétni podminky

a objektivni moznosti.

(2) Pacient ma pravo na poskytovani zdravotnich
sluzeb na nilezité odborné trovni.

T

| .

| XXX. kongres Ceské spoleénosti anesteziologie, resuscitace a intenzivni medicin
L

VAEOBECNA FAKULTNI

(o ald vaniiTa
NEMOCNICE V PRAZE !




143 proti |ékari

dopo i cona: 199 Keé

www.tre.sagit.cz

TRESTNI PREDPISY

* trestni zdkonik * trestni fad = vykon trestu odnéti
svobody * zabezpetovaci detence * vikon vazhy

* Probaéni a mediaéni sluzba « Rejstiik tresta

= spudnictvi ve vécech mladeZe = zajisténi majetku

» pbéti trestnych ¢inti * amnestie 2013

+ ziikon o trestni odpovédnosti pravnickych osob

novelizovany
trestni zdkonik a trestni Fad k 1. 7. 2016

If 2005
zdkony vaseho aspéchu |

proti nemocnici

OBCANSKY ZAKONIK

tuéné zvyraznéné zmény provedené zikonem ¢&. 460/2016 Sb.

RE

prof. Dr. JUDr. H
Mgr. May

redakéni uzavérks

CAST PATA
POSTAVENI POSKYTOVATELE,
ZDRAVOTNICKYCH PRACOVNIKU
A JINYCH ODBORNYCH PRACOVNIKU

V SOUVISLOSTI S POSKYTOVANIM
ZDRAVOTNICH SLUZEB

Prava a povinnosti poskytovatele
§ 45

(1) Poskytovatel je povinen poskytovat zdravotni
sluzby na nalezité odborné trovni

povinnosti pa-
cientu a dal$ich opravnénych osob, zdravotnickych
pracovniki a jinych odbornych pracovnikii pfi posky-
tovani zdravotnich sluZeb.
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CESKA SPOLEENOST ANESTEZIOLOGIE, RESUSCITACE
A INTENZIVN] MEDICINY ELS JEP

MEZIBOROVE STANOVISKO
K POUZIVANI LECIVEHO PRIPRAVKU ANDEXANET ALFA

Ceska spole¢nost anesteziologie, resuscitace a intenzivni mediciny (éSAR.T.\)I)
. Ceska neurologicka spolecnost (CNS)
Ceska neurochirugicka spoletnost (CNChS)
Spolecnost urgentni mediciny a mediciny katastrof (SUMME)
Ceska hematologicka spolecnost (CHS)
. Ceska spolegnost intenzivai mediciny (CSIM)
Ceska spoleénost pro trombdzu a hemostazu (CSTH)

Dostupnost 1é¢ivého pripravku Ondexxya oteviela potiebu mezioborové odborné diskuse k jeho raciondlnimu
pouziti v systému zdravotni péée CR. Cilem stanoviska je formulovat postoj mezioborove pracovni skupiny k
pouzivani pfedmétného piipravku v klinické praxi, kde lze pfedpokladat vysokou miru variability pfi vibéru
nemocnych. Vybér éleml mezioborové pracovni skupiny vznikl neformalnim procesem a diskusi na firovni
uvedenych odbornyeh spolec¢nosti

Stanovisko

1)V souladu s SPC ma byt pfipravek Ondexxya zvaZzen jako postup prvni volby pro 1&¢bu stavi, kdyZ je
zapotfebi zvratit antikoagulaci kviili Zivot chrofujicimu €1 nekontrolovanému krvaceni™ a kde je
soudasné prokazana nebo vysoce pravdépodobna pfevazujici souvislost vzniku krvaceni s probihajici
léé¢bou apixabanem nebo rivaroxabanem.

2y Piipravek Ondexxya ma byt podavan vvhradné pacientiim, kde je s chledem na jejich anamnézu a aktualni
klinicky stav redlny pfedpoklad obnoveni integrity organovych funkei a dosaZeni dlouhodobého
piiznivého klinického vysledku po dosazeni kontroly zdroje krvaceni.

3) Piipravek Ondexxya ma byt podavan na pracovidtich, které maji dostatec¢nou zkudenost s pacienty
lééenymi pfimo pisobicim inhibitorem faktorn Xa (FXa) (apixabanem nebo rivaroxabanem) a pacienty
se zavaznym /Zivot ohrozujicim krvdacenim. Uvedena pracoviété by méla mit zaveden formalizovany
fizeny dokument definujici proces indikace a schvalovani podani pfipravku Ondexxya v rezimu 24/7.

4) Povarujeme za vhodné a potfebné, aby jednotlivé odborné spoleénosti formulovaly smérem do své
odborné komunity zpiesfiujici kritéria pro indikaci pfipravku Ondexxya u pacientd piisluéné odbornosti

5 Povazujeme za vhodné a potfebné, aby ve spolupraci s platci péde venikla jednotna databaze pacienti
lé¢enych piipravkem Ondexxya k vvhodnoceni nakladové efektivity jeho podani a pro jednani o nastaveni

thradovych mechanism® v budoucnu.
6)
. Blgha Jan . Ostadal Petr . Tacheci Ilja
. Cemy Vladimir . Penka Miroslav . Tomek Ales
. Netuka David . Skulec Roman . Truhlaf Anatolij
Predseda 1. mistopfedseda 2 mistopFedseda Videcky sekretsf
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VFH PRAHA Metodicky pokyn | MP-ULP-21 | strana 2 2 3 | verze 1

POUZITi SPECIFICKEHO ANTIDOTA PRI
ZAVAZNEM KRVACENI

1 Uéel a oblast platnosti dokumentu

1. Metodicky pokyn upravuje postup a pravidla pouditi ndkladného lédivého plipravku, specifického antidota
Omidexaya.

2. Dokument je zavazny pro zdravotnicke pracovniky VPN, ktefi navrhuji a pfedepisuji podani l&cvého
pripraviu.

2 Pojmy a zhrathy

SPC  souhm udaji o ledivem pripravku

3 Odpovédnosti a pravomoci

Odpovédnosti a pravomaod afetfujicich lékafl a primafl pracoviité jsou uvedeny v kapitole 4.

4  Postup (popis cinnosti)

1. Indikace k podani specifického antidota Ondexxya je fivot ohrofujici nebo nekontrolované krvaceni u
dospélych pacientd lfenych antikoagulancii — pfimo pdsobicim inhibitoremn faktoru Xa (Fxa); apibaban
(Eliquis) a rivaroxaban (Xarelto).

2. Indikac podani |édivého pAipravku navrhuje primaf pracoviité, jeho zdstupee nebo vedouci lékaf sludby
a kazda indikace podléha schvidleni supervizora intenzivni péfe, kiery schwileni zaznamena do hlageni
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se dle SPC. Ledivy plipravek se podava intravendzné.
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a  wyplnény tiskopis VZP-21: _2sdanka o schvileni (povoleni)™ (v MIS MEDEA je oznafena jako
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¢ ralohova fakiura za ledivo, kterd je soudasti baleni IE€iva

6. Oddéleni wyictovani zdravotni péfe vie zaeviduje odeile do nasledujidho pracovnibo dne datovou
schrankou na pojistovnu ke schwdleni reviznim lekafem.

7. Poschvaleni pojitovnou Oddéleni metodicke podpory a wudtovani zdravotni péde - dokumentarista kliniky
l&€ive wykafe v hospitalizaénim dokladu (kdd 0238451). PAi wykazu paojistovné musi byt v NIS MEDEA

D i nai u VFN je fizen sp pracovigte.
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Figure 7. Anticoagulant drugs: site of action.

Jay et al. Techniques in Regional Anesthesia and Pain Management, 2006;10(2):30-39
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Thromb Haemost 2024;124:20-31.
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Stroke. 2017;48:1432-1437.

Anticoagulant-Associated Intracranial Hemorrhage
in the Era of Reversal Agents

Thorsten Steiner, MD, MME; Jeffrey 1. Weitz, MD; Roland Veltkamp, MD

In patients taking oral anticoagulants (OACs), the annua
rate of intracranial hemorrhage is 0.3% to 0.6%. Of these
bleeds, 46% to 86% are intracerebral; 13% to 45% are sub-
dural, and 1% to 8% are subarachnoidal.'* With 30- to 90-day
mortality rates of 40% to 65%, intracerebral hemorrhage
(ICH) has the worst prognosis.

LI
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'Acute clinical problem

Intracerebral hemorrhage
Goal: prevention of hematoma expansion

, 1
Time point of last dose administered (consider e
time of OACs), check on dose, liver functic
drug-drug interaction.

, renal function
' Clinical and laboratory
 information (if available) Consider specific coagulation fsts

INR > 1.2 Drug levelg > 30ng/mL
I

— — — e

Reversal agent

Figure. Treatment algorithm for intracerebral hemorrhage related to oral anticoag-
ulants (OACs). INR indicates international normalized ratio; PCC, prothrombin
complex concentrate; and VKA, Vitamin K antagonist.

*Andexanet alpha is not yet available.

Steiner et al. Stroke. 2017;48:1432-1437.
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1. ZAKLADNI VVcHoDISKa

m CHARAKTERISTIKA ZIVOT OHROZUJICIHO \

KRVACEN|
. . F vl v v__er s e ztrataurcitého objemu krve za casovou jednot-
Dlagnos:clka a legbla zivot .OhI‘(gZU.].ICIhO o Ku. nap.
krvaceniu dospelych pacientu v intenzivni = ztrata celého objemu krve v pritbéhu 24 ho-
a perioperaéni pééi din (u dospélého cloveka ekvivalent cca 10

transfuznich jednotek erytrocytil) nebo
= ztrata 50 % objemu krve béhem 3 hodin nebo
= pokracujici krevni ztrata presahujici objem

Cesko-slovensky mezioborovy doporucéeny postup

Blatny J., Bldha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasnicka J., Masopust J.,

Penka M., Salaj P., Stasko J., Zahorec R., Zykova I. k 150 I'Ill/I'I'llI'l /
H

Ceska spole¢nost anesteziologie, resuscitace a intenzivni mediciny CLS JEP

Ceska spoleénost pro trombézu a hemostazu CLS JEP e lfrevnl ztrata v lokalizaci Veclouc1 K ohrozeni

Ceskd hematologickd spolecnost CLS JEP zivotnich funkci (napt. krvaceni do CNS)

Slovenska spolocnost anestézioldgie a intenzivnej mediciny Slovenskej lekarskej spolocnosti s .. , : , :

Slovenska spolocnost hemostazy a trombozy Slovenskej lekarskej spolocnosti ® p]_’ltomnost l(].].nleVCh/laboratorn].Ch Znamek

Ceska spolecnost intenzivni mediciny CLS JEP

- tkanové hypoperfuze v priibéhu krvaceni.
Anest intenziv Med. 2017,28:263-269

1.2 FAKT'ORYIDETEFEMINUJI'CI' ZAVAZNOST

KRVACENI

primarni pricina/zdroj krvaceni,

stav koagulac¢niho systému organismu,

rychlost a/nebo velikost krevni ztraty,

pocet podanych jednotek transfuznich priprav-

ki a/nebo krevnich derivata,

e pritomnost klinickych a/nebo laboratornich
znamek tkanové hypoperfuze a/nebo znamek
poruchy organovych funkci.

— — — - VAEOBECNA FAKULTNI | #
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Diagnostika a 1é¢ba zivot ohrozujiciho
krvaceni u dospélych pacientii vintenzivni
a perioperacni péci

Cesko-slovensky mezioborovy doporucéeny postup

Blatny J., Bldha J., Cvachovec K., Cerny V.*, Firment J., Kubisz P., Kvasnicka J., Masopust J.,

Penka M., Salaj P., Stasko J., Zahorec R., Zykova I.

Ceska spolecnost anesteziologie, resuscitace a intenzivni mediciny CLS JEP

Ceska spole¢nost pro trombdzu a hemostazu CLS JEP

Ceskd hematologicka spole¢nost CLS JEP

Slovenska spolocnost anestézioldgie a intenzivnej mediciny Slovenskej lekarskej spolocnosti
Slovenska spolocnost hemostazy a trombozy Slovenskej lekarskej spolocnosti

Ceska spolecnost intenzivni mediciny CLS JEP

Anest intenziv Med. 2017,28:263-269

DOKUMENTY CSARIM A €SIM CLS JEP

Hematoma growth is a determinant of mortality
and poor outcome after intracerebral hemorrhage

Gregory Y. Chang
First published February 5, 2007, DOI: https://doi.org/10.1212/01.wnl.0000256290.15120.37

ICH=18ml
PHE=1

ivni mediciny 19.-21. ZAR( 2024 BRNO

1. ZAKLADNI VYCHODISKA

1.1 CHARAKTERISTIKA ZIVOT OHROZUJICIHO
KRVACENI
e ztrata urcitého objemu krve za ¢asovou jednot-
ku, napr.:
= ztrata celého objemu krve v pribéhu 24 ho-
din (u dospélého c¢lovéka ekvivalent cca 10
transfuznich jednotek erytrocyti) nebo
= ztrata 50 % objemu krve béhem 3 hodin nebo
= pokracujici krevni ztrata presahujici objem
ml/min,

krevni ztrata v lokalizaci vedouci k ohrozeni
zivotnich funkci (napr. krvaceni do CNS),
e PpIILtOIMNOSt KIINICKych/laboratornicn znamek
tkanové hypoperfuze v priibéhu krvaceni.

1.2 FAKT'ORYIDETERMINUJI'CI' ZAVAZNOST

KRVACENI

primarni pricina/zdroj krvaceni,

stav koagulac¢niho systému organismu,

rychlost a/nebo velikost krevni ztraty,

pocet podanych jednotek transfuznich priprav-

ki a/nebo krevnich derivata,

e pritomnost klinickych a/nebo laboratornich
znamek tkanové hypoperfuze a/nebo znamek
poruchy organovych funkci.
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Code ICH: A Call to Action

SPECIAL REPORT

Qi Li®, MD, PhD": Aleksandra Yakhkind, MD, MS*; Anne W. Alexandrov, PhD, AGACNP-BC, ANVP-BC; Andrei V. Alexandrov, MD;

Craig S. Anderson, MBBS, PhD; Dar Dowlatshahi, MD, PhD; Jennifer A. Frontera, MD; J. Claude Hemphill, MD; Latha Ganti, MD;
Chris Kellner, MD; Casey May, PharmD; Andrea Morotti, MD; Adrian Parry-Jones, MBChB, PhD; Kevin N. Sheth, MD;
Thorsten Steiner, MD; Wendy Ziai, MD; Joshua N. Goldstein®, MD, PhD1; Stephan A. Mayer MDt

PATHOPHYSIOLOGY OF ICH-RELATED
BRAIN INJURY

Hematoma Expansion

HE is one of the few clinical features associated with
poor outcomes after ICH that is potentlally modifiable,
making it an important target for4- =t

tion. When defined as a >33% i
occurs in 20% to 40% of patients
3 hours of symptom onset5” T
is a powerful predictor of outco
validated as an independent predictor of poor outcome
even after accounting for baseline ICH volume.® Abso-
lute increases in ICH volume ranging from 7.0 to 125
mL have both bee Slmal v e ally meaning-
ful with regard to | hematomu o 7-12.5 ml ptraventricular
hemorrhage grow| ma prokazany 3-mésiéni jents present-
ing with HE and is_ Prognosticky vyznam. dictor of poor
prognosis.'?

Expanze hematomu
je nezavisly faktor
Spatného outcome.

gie, resuscitace a intenzivni mediciny | 19.21. 24R12024 BRNO

Anticoagulation Reversal

In #18% of cases, ICH occurs . v
' s mortalitou az 67%.
coagulant therapy (OAT), and S —— °

Pacienti na antikoagulanciich
maji vyrazné horsi progndzu

of the population, this rate is expected to rise.®® Patients
with OAT-associated ICH have worse outcomes, with
mortality rates as high as 67%, and survivors are usu-
ally left with severe disglility.®® These poor outcomes
are likely due to a
pathic ICH. Althou
always higher at e
window for continued bleeding is

anticoagulation. A
severe direct oral i
ing found that de d significantly
associated with fail® hemostatsis.®”
As a result, anticoagulation reversal as early as possible
is universally recommended for ICH.

PrezivSi maji obvykle
tézkeé trvalé nasledky...

anger in the setting of

patients with

To je dano
related bleed-

delSim casovym
oknem krvaceni.
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Hematoma Expansion and Clinical Outcomes
in Patients With Factor-Xa Inhibitor—Related

Atraumatic Intracerebral Hemorrhage Treated Within
the ANNEXA-4 Trial Versus Real-World Usual Care

Hagen B. Huttner, MD, PhD"; Stefan T. Gerner®, MD"; Joji B. Kuramatsu®, MD; Stuart J. Connolly, MD;

Jan Beyer-Westendorf, MD; Andrew M. Demchuk®®, MD; Saskia Middeldorp‘®, MD; Elena Zotova'®, PhD, CCRP;
Julia Altevers=, MPH; Frank Andersohn®, MD; Mary J. Christoph®, PhD, MPH; Patrick Yue, MD;

Leonhard Stross(®, PhD; Stefan Schwab(, MD

BACKGROUND AND PURPOSE: It is unestablished whether andexanet alfa, compared with guideline-based usual care including
prothrombin complex concentrates, is associated with reduced hematoma expansion (HE) and mortality in patients with
factor-Xa inhibitor—related intracerebral hemorrhage (ICH). We compared the occurrence of HE and clinical outcomes in
patients treated either with andexanet alfa or with usual care during the acute phase of factor-Xa inhibitor-related ICH.

METHODS: Data were extracted from the multicenter, prospective, single-arm ANNEXA-4 trial (Andexanet Alfa, a Novel Antidote
to the Anticoagulation Effects of Factor Xa Inhibitors) and a multicenter observational cohort study, RETRACE-II (German-
Wide Multicenter Analysis of Oral Anticoagulant-Associated Intracerebral Hemorrhage - Part Two). HE was based on computed
tomography scans performed within 36 hours from baseline imaging. Inverse probability of treatment weighting was performed to
adjust for baseline comorbidities and ICH severity. Patients presenting with atraumatic ICH while receiving apixaban or rivaroxaban
within 18 hours of admission were included. Patients with secondary ICH or not fulfilling the inclusion criteria for the ANNEXA-4
trial were excluded. We compared ANNEXA-4 patients, who received andexanet alfa for hemostatic treatment, with RETRACE-II
patients who were treated with usual care, primarily administration of prothrombin complex concentrates. Primary outcome was
rate of HE defined as relative increase of >35%. Secondary outcomes comprised mean absolute change in hematoma volume,
as well as in-hospital mortality and functional outcome.

RESULTS: Overall, 182 patients with factor-Xa inhibitor-related ICH (85 receiving andexanet alfa versus 97 receiving usual
care) were selected for analysis. There were no relevant differences regarding demographic or clinical characteristics between
both groups. HE occurred in 11 of 80 (14%) andexanet alfa patients compared with 21 of 67 (36%) usual care patients
(adjusted relative risk, 0.40 [95% Cl, 0.20-0.78]; P=0.005), with a reduction in mean overall hematoma volume change of 7
mL. There were no statistically significant differences among in-hospital mortality or functional outcomes. Sensitivity analysis
including only usual care patients receiving prothrombin complex concentrates demonstrated consistent results.

CONCLUSIONS: As compared with usual care, andexanet alfa was associated with a lower rate of HE in atraumatic factor-Xa
inhibitor—related ICH, however, without translating into significantly improved clinical outcomes. A comparative trial is needed
to confirm the benefit on limiting HE and to explore clinical outcomes across patient subgroups and by time to treatment.
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In-hospital mortality
Main analysis

Full PS model

Baseline NIHSS available
Treatment with PCC

Baseline anti-FXa level available

ICH volume change

Main analysis

Full PS model

Baseline NIHSS available

All follow-up measurements included

Time between initial and follow-up imaging considered
Treatment with PCC

Baseline anti-FXa level available

Post-treatment mRS
Main analysis

Full PS model

Baseline NIHSS available

Use last available mRS at discharge

HR (95% Cl)

0.49 (0.24; 1.04)
0.62 (0.32; 1.19)
0.60 (0.25; 1.44)
0.85 (0.40; 1.83)
0.88 (0.36; 2.16)

RR (95% CI)
0.40 (0.20; 0.78)
0.32 (0.16; 0.63)
0.50 (0.22; 1.12)
0.38 (0.20; 0.73)
0.40 (0.20; 0.78)
0.44 (0.22; 0.88)
0.40 (0.19; 0.82)

RR (95% Cl)

0.91(0.73; 1.14)
0.86 (0.65; 1.14)
0.80 (0.57; 1.11)
0.91(0.73; 1.14)

Favors andexanet alfa

—_— -

Favors usual care

Favors usual care

Favors andexanet alfa Favors usual care
——
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e
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) 05 1 15 2

2 HR (95% CI)

Figure 3. Sensitivity analyses for mortality, intracerebral hemorrhage (ICH) volume change and functional outcome.
In-hospital mortality (A), hematoma volume change (B), and functional outcome (C) in main and sensitivity analyses. The forest plot shows the
inverse probability of treatment (IPT) weighted main analysis and all sensitivity analyses for both (A) in-hospital mortality, (B) mean absolute ICH
volume change, and (C) functional outcome. Hazard ratios of in-hospital mortality were estimated using IPT weighted Cox-proportional hazard
models, and mean absolute ICH volume change was analyzed using IPT weighted least square means mixed models for repeated measurements.
Hazard ratios (95% Cl) are shown for in-hospital mortality and functional outcome. Relative risks (RRs [95% Cl]) are shown for ICH lesion
volume change. FXa indicates factor-Xa; HR, hazard ratio; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; PCC,
prothrombin complex concentrate; and PS, propensity score.

Huttner et al. Stroke. 2022;53:532-543
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Hematoma Expansion and Clinical Outcomes
in Patients With Factor-Xa Inhibitor—Related

Atraumatic Intracerebral Hemorrhage Treated Within
the ANNEXA-4 Trial Versus Real-World Usual Care

Hagen B. Huttner, MD, PhD"; Stefan T. Gerner®, MD"; Joji B. Kuramatsu®, MD; Stuart J. Connolly, MD;

Jan Beyer-Westendorf, MD; Andrew M. Demchuk®®, MD; Saskia Middeldorp‘®, MD; Elena Zotova'®, PhD, CCRP;
Julia Altevers=, MPH; Frank Andersohn®, MD; Mary J. Christoph®, PhD, MPH; Patrick Yue, MD;

Leonhard Stross®, PhD; Stefan Schwab, MD

BACKGROUND AND PURPOSE: It is unestablished whether andexanet alfa, compared with guideline-based usual care including
prothrombin complex concentrates, is associated with reduced hematoma expansion (HE) and mortality in patients with
factor-Xa inhibitor—related intracerebral hemorrhage (ICH). We compared the occurrence of HE and clinical outcomes in
patients treated either with andexanet alfa or with usual care during the acute phase of factor-Xa inhibitor-related ICH.

METHODS: Data were extracted from the multicenter, prospective, single-arm ANNEXA-4 trial (Andexanet Alfa, a Novel Antidote
to the Anticoagulation Effects of Factor Xa Inhibitors) and a multicenter observational cohort study, RETRACE-II (German-
Wide Multicenter Analysis of Oral Anticoagulant-Associated Intracerebral Hemorrhage - Part Two). HE was based on computed
tomography scans performed within 36 hours from baseline imaging. Inverse probability of treatment weighting was performed to
adjust for baseline comorbidities and ICH severity. Patients presenting with atraumatic ICH while receiving apixaban or rivaroxaban
within 18 hours of admission were included. Patients with secondary ICH or not fulfilling the inclusion criteria for the ANNEXA-4
trial were excluded. We compared ANNEXA-4 patients, who received andexanet alfa for hemostatic treatment, with RETRACE-II
patients who were treated with usual care, primarily administration of prothrombin complex concentrates. Primary outcome was
rate of HE defined as relative increase of >35%. Secondary outcomes comprised mean absolute change in hematoma volume,
as well as in-hospital mortality and functional outcome.

RESULTS: Overall, 182 patients with factor-Xa inhibitor-related ICH (85 receiving andexanet alfa versus 97 receiving usual
care) were selected for analysis. There were no relevant differences regarding demographic or clinical characteristics between
both groups. HE occurred in 11 of 80 (14%) andexanet alfa patients compared with 21 of 67 (36%) usual care patients
(adjusted relative risk, 0.40 [95% Cl, 0.20-0.78]; P=0.005), with a reduction in mean overall hematoma volume change of 7
mL. There were no statistically significant differences among in-hospital mortality or functional outcomes. Sensitivity analysis
including only usual care patients receiving prothrombin complex concentrates demonstrated consistent results.

CONCLUSIONS: As compared with usual care, andexanet alfa was associated with a lower rate of HE in atraumatic factor-Xa
inhibitor—related ICH, however, without translating into significantly improved clinical outcomes. A comparative trial is needed
to confirm the benefit on limiting HE and to explore clinical outcomes across patient subgroups and by time to treatment.
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Figure 2. Mortality and functional
outcome at day 30 for the analyzed
cohorts.

A, Kaplan-Meier curves for in-hospital
mortality and (B) distribution of functional
outcomes (modified Rankin Scale [mRS]
scores) at discharge/30 d. A, Kaplan-Meier
curves for in-hospital mortality and time at risk
for patients treated with andexanet alfa vs
those with usual care. Patients were observed
until hospital discharge, day 30, or death,
whichever came first. Patient numbers at risk
for both groups are shown on the x axis up
to day 30 after hospital admission. Censoring
occurred if the in-hospital time exceeded 30
d. The Pwas derived from inverse probability
of treatment (IPT) weighted Cox-proportional
regression models. B, Distribution of
functional outcomes (MRS scores) at
discharge/30 d illustrated as percentage

of patients with each score level comparing
andexanet alfa vs usual care patients in
unadjusted and IPT weighted analysis.
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Comparative analysis of andexanet alfa and prothrombin complex
concentrate in reversing anticoagulation by rivaroxaban ex vivo

Farahnaz Rayatdoost™!®, Katharina Deventer™'®, Rolf Rossaint’, Herbert Schéchl*® and

Oliver Grottke*
IDepartment of Anaesthesiology, RWTH Aachen University Hospital, Aachen, Germany, ?Department of Anaesthesiology

and Intensive Care Medicine, AUVA Trauma Centre Salzburg, Paracelsus Medical University, Salzburg, Austria and
3Ludwig Boltzmann Institute for Traumatology, The Research Centre in Cooperation with AUVA, Vienna, Austria
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Fig. 3 Illustrative figure of hematoma expansion. a Blood is escaping
from the primary bleeding site (red, solid arrows) and initial hematoma
growth occurs (red, dashed circle). Counter pressure of the surrounding

tissue (black arrows) is yet minimal. b Hemostatic pressure increases in o (£
parallel with hematoma growth. Vessels (represented by blue line) are
stretched by the growing hematoma. The hemostatic pressure of the
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Figure 1 The different types of coagulopathy and their clinical presentation. If there is predominance of coagulation pathway activation (denoted as C), in comparison with the
fibrinolytic pathways (denoted as F), procoagulant cuagulupa(hy is the resul( ‘While the reverse leads to hyperfibrinolytic coagulopathy.
FEE . Adapted from: Thachil J. The Elusive Diagnosis of Di [« ion: does a Diagnosis of DIC Exist Anymore? Semin Thromb Hemost. 2019;45:100-107.24
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Andexanet for FXa Inhibitor-
Intracerebral Hemo
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Clinical guideline on reversal of direct oral anticoagulants
in patients with life threatening bleeding

Oliver Grottke, Arash Afshari, Aamer Ahmed, Eleni Arnaoutoglou, Daniel Bolliger,
Christian Fenger-Eriksen and Christian von Heymann

Fig. 3 Treatment algorithm for the of severe ly ly unstable) or lif g bleeding , epidural, p
gastrointestinal, traumatic or other refractory bleeds).

Severe (haemodynamically unstable) or life-threatening bleeding (intracerebral,

epidural, intraspinal, gastrointestinal, traumatic or other refractory bleeds)

History Verify intake of direct FXa inhibitors or direct thrombin inhibitor and

1. Andexanet alfa or PCC. — Direct evidence by lab tests (e.g. calibrated anti-FXa activity or (diluted) thrombin time
for dabigatran).
2 a PCC if both d rugs are unavailable Check for concomitant bleeding disorders or intake of platelet inhibitors and exclude
v ) .

severe bleeding with an expected poor outcome

Apixaban, rivaroxaban

Consider Standard Treatment in addition

Maintain ,adaequate” BP levels (e.g., In trauma: syst. at 80-90 mmHg, in TBI/ICH > mean arterial BP of 80-90 mmHg)*;
seek advice from thrombosis and haemostasis service

1. Idarucizumab. —

AP . . . Blood PT, PT-ratio, aPTT, (diluted) thrombin time for dabigatran, calibrated anti-FXa- activity,
. 2. PCC or aPCC, if idarucizumb is unavailable. g intof fation monitoring (i available),creatinine (GFR), ibrinogen, D-dimers,
Dabigatran ' sampling DTS ot ‘ e
Consider Standard Treatment in addition Important Draw blood samples before treatment, but treatment should not be delayed by waiting
for lab results.

1. PCC. - |
2. aPCC, if PCC is unavailable. >

xaban, rivaroxaban

1. Andexanet alfa or PCC.
2.aPCC, if both drugs are unavalable.

Consider Standard Treatment in acdition

Edoxaban*

*Andexanet alfa not approved as of February 2024 Consider Standard Treatment in addition S 1. darucizumab, L

Dabigatran 2. PCC or aPCC, if idarucizumb is unavailable.

Consider Standand Treatment in addition

> @ 1. PCC. —

2.aPCC, if PCC is unavailable.

Edoxaban* ; . e .
Standard treatment, e.g.: idsme e
Tranexamic acid, clotting factor concentrate, cryoprecipitate, platelet concentrate, —m; sndrsimencs: o
desmopressin, if von Willebrand disease or aspirin-induced platelet disorder desmopresi, o WA s o e it g

Fresh frozen plasma in case of massive transfusion.

is verified/suspected.
Fresh frozen plasma in case of massive transfusion.

Clinical practice statements

In case of progression to severe o life-threatening bleeding: Rule out surgical seurce of bleading; continue standard treatment; consider asecond
antidote dose or POC/aPCC dose Ifthere are persistently elevated DOAClevels

Recurrent blseding: Considerthatelevated plasma levels of apbxaban, rvarniaban and dabigatran mayoceur afterspecific antidote application.
Terminated bleeding (e.¢:>24-48 hours): Consider resumption of anticoagulation e.g. LMWH at prophylactic dosage or loeal standard.

*:Rossaint &, Afshan A Boullon 8_etal | it Care. 2023.2701):1-45.
ok 10.1188/513054-023-04327-7
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ZKRACENA INFORMACE O PRIPRAVKU ONDEXXYA 200 mg prasek pro infuzni roztok
vTento lé¢ivy pripravek podléha dalsimu sledovani. To umozni rychlé ziskani novych informaci o bezpeénosti. Zadame zdravotnické pracovniky, aby hlasili jakakoli podezieni na nezadouci G&inky.

Kvalitativni a kvantitativni sloZeni: Jedna injekéni lahvicka obsahuje andexanetum alfa 200 mg. Terapeutické indikace: Pro dospélé pacienty léfené piimo pisobicim inhibitorem faktoru Xa (FXa) (apixabanem nebo
rivaroxabanem), kdyZz je zapotfebi zvratit antikoagulaci kvili Zivot ohroZujicimu & nekontrolovanému krviceni. Davkovani a zpiisob podani: Omezeno pouze na pouZiti v nemocnici. Andexanet alfa se podava jako

mtravenozni bolus s cilovou rychlosti pfiblizné 30 mg/min po 15 minut (nizka diavka) nebo 30 minut (vysoka davka), nisledovano podanim kontinuilni infuze 4 mg/min (nizka davka) nebo 8 mg/min (vysoka davka) po 120
minut. Doporuéeny rezim davkovani pripravku Ondexxya je zalozen na davce apixabanu/rivaroxabanu, kterou pacient uziva v dobé zvraceni antikoagulace a dale na dobé od posledni davky apixabanu/rivaroxabanu pacienta.
Pii pouZiti apixabanu = 5 mg, nebo rivaroxabanu < 10 mg v posledni davce se vyuZziva nizka diavka, nezavisle na uplynulé dobé od posledni davky. Pii pouZziti apixabanu > 5 mg, nebo rivaroxabanu > 10 mg v posledni davce a
od posledni davky uplynulo méné nez 8h, pouzije se vysoka diavka Neni-li zndma velikost posledni davky antikoagulancia nebo €asovy interval mezi posledni divkou a epizodou krvaceni, doporuéeni pro davkovani neni
k dispozici. Kontraindikace: Hypersenzitivita na lé¢ivou latku nebo na kteroukoli pomocnou latku. Znama alergicka reakce na kiecci proteiny. Zvlastni upozornéni: Omezeni pouZiti - Klinicka uéinnost je zalozena na
zvraceni anti-FXa aktivity u zdravych dobrovolniki a krvicejicich pacientl, kterym byl podavan apixaban nebo rivaroxaban. Andexanet alfa neni vhodny pro piedlééeni neodkladného chirurgického vykonu. Pouzivani ke
zvraceni uéinku edoxabanu nebo enoxaparinu se nedoporucuje kvili nedostatku Gdaji. Andexanet alfa nezvrati Géinky jinych inhibitori ne¥ inhibitori FXa. Monitorovani 1écby je nutné zalozit hlavné na klinickych
parametrech indikujicich vhodnou odpovéd' (tj. dosazeni hemostazy), nedostatek Gcinnosti (tj. opakované krvaceni) a nezadouci pfihody (tj. tromboembolické piihody). Monitorovani 1&cby andexanetem alfa se nema zakladat
na anti-FXa aktivité. Doporuéeni davkovani je zaloZzeno na modelovani tidajii od zdravych dobrovolnikfi. Validace nebyla dosud visp&sna. Udaje od krvacejicich pacientii jsou omezené. Udaje naznaéuji vyEsi riziko trombézy u
pacientt dostavajicich vyisi davku andexanetu, pfedchozi niz5i davku inhibitoru anti-FXa a u pacientth na rivaroxabanu. Trombotické piihody - Trombotické piihody byly hlaseny po 16¢bé andexanetem alfa. Pacienti lééeni
terapii inhibitorem FXa maji stavy zakladniho onemocnéni, které je predisponuji pro trombotické piithody. Terapie zvraceni ufinku inhibitoru FXa vystavuje pacienty trombotickému riziku jejich zakladniho onemocnéni.
Navic byl prokazan nezavisly prokoagulagni u€inek andexanetu alfa, zprostfedkovany inhibici aktivity inhibitoru drahy tkafiového faktoru (tissue factor pathway inhibitor, TFPI), ktery mize predstavovat riziko rozvoje
trombézy. Pouziti andexanetu alfa ve spojeni s jinymi podpiirnymi opatienimi - Andexanet alfa miize byt pouzit ve spojeni se standardnimi hemostatickymi podplirnymi opatfenimi, které lze povazovat za medicinsky vhodne.
Bezpeénost andexanetu alfa nebyla hodnocena u pacienti, ktefi dostavali koncentraty protrombinového komplexu, rekombinantni faktor VIIa nebo plnou krev béhem sedmi dnii pfed krvacivou pfihodou, protoze byli vylouden
z klinickych hodnoceni. Interakce s heparinem - Podéani andexanetu pfed heparinizaci, napf. béhem chirurgického v¥konu, je tfeba se vyhnout, protoZe andexanet zplsobuje ztritu reakce na heparin. Podini andexanetu jako
antidota pro heparin nebo nizkomolekularni heparin nebylo hodnoceno a nedoporucuje se. Reakce souvisejici s infuzi - V pfipadé mimych nebo stfedné t&8zkych infuznich reakci miize byt peclivé sledovani dostadujici. U
stfedné tézkych piiznakd je mozné vzit v ivahu kratké pferufeni nebo zpomaleni infuze s obnovenim infuze poté, co pfiznaky odezni. Je moZné podavat difenhydramin. Sledovatelnost: Aby se zlepdila sledovatelnost
biologickych lé¢ivych pfipravki, ma se piehledné zaznamenat nizev podaného pripravku a ¢éislo arze. Interakce: S andexanetem alfa nebyly provadény zidné studie interakci. Udaje in vitro naznaéuji interakci andexanetu
alfa s komplexem heparinu a antitrombinu TIT (ATIIT) a neutralizaci antikoagulaéniho efektu heparinu. Fertilita, téhotenstvi a kojeni: Udaje o podavini andexanetu alfa téhotnym Zenim nejsou k dispozici. Studie reprodukéni
toxicity na zvifatech jsou nedostateéné. Podavani andexanetu alfa se v téhotenstvi nebo u Zen v reprodukénim véku, které nepouzivaji antikoncepci, nedoporucuje. Neni znimo, zda se andexanet alfa vyludue do lidského
matefského miéka. Riziko pro kojené novorozence/déti nelze vylouéit. Kojeni ma byt béhem 14¢by andexanetem alfa pferuseno. Udaje o Géincich andexanetu alfa na lidskou fertilitu nejsou k dispozici. NeZadouci udinky: V
klinickych hodnocenich u zdravych subjektl, jimz byl podavan inhibitor FXa a nasledné dostavajicich andexanet alfa, nebyly hlaSeny zidné vazné nebo zavazné nezadouci reakce. Nejéastéji pozorovanymi nezadoucimi
reakcemi byly mimé nebo stfedné tézké reakce souvisejici s zahmujici pfiznaky, jako je nival horka, pocit horka, kasel, dyvsgeuzie a dyspnoe vvskytujici se béhem nékolika minut aZ nékolika hodin po infuzi. Nezidouci
ucinky, které se vyskytly u zdravych dobrovolniki - v Eetnosti €asté: kopiivka, posturalni zavraf, bolest hlavy, palpitace, kagel, dyspnoe, diskomfort v bfisni krajing, bolest v bfisni krajing, sucho v ustech, dysgeuzie, nauzea,
pruritus, generalizovany pruritus, bolest v zadech, svalové spasmy, diskomfort v oblasti hrudniku, hyperhidréza, poct chladu v perifernich ¢astech; a v Cetnosti velmi ¢asté: navaly, pocit horka, piechodné zvySeni D-dimeru a
fragmentli F1+2. NeZadouci ufinky, které se vyskytly u pacientd se zavainym krvicenim - v detnosti casté: cévni mozkova piihoda, ischemicka cévni mozkova pfihoda, akutni infarkt myokardu, infarkt myokardu, hluboka
Zilni trombdza, plicni embolie, pyrexie; v etnosti méné fasté: mozkovy infarkt, tranzitorni ischemicka ataka, srdeéni zastava, okluze iliakilni arterie.

Zvlistni opatieni pro uchovavani: Tento 1é¢ivy pfipravek nevyzaduje Zzadné zvlagtni podminky uchovavani. Uchovavejte v chladniéee (2 ?C — 8 °C). Chrafite pfed mrazem Doba pouZitelnosti: 4 roky béhem uchovavani
pi1 2 °C aZz 8 °C Baleni pripravku: Prasek v 20 ml injekéni lahviéce (sklo tiidy I) se zatkou (butylova pryz). Velikost baleni se ¢tyimi a péti injek¢énimi lahvi¢kami. Drzitel rozhodnuti o registraci: AstraZeneca AB, SE151
85 Sodertilje, Svédsko Registraéni ¢islo: EU/1/18/1345/001, EU/1/18/1345/002 Datum posledni revize textu SPC: 11.12. 2023

Vydej 1ééivého pfipravku vazan na lékafsky pfedpis. LP Ondexxya je poskytovin pfi ustavni péci (hospitalizace) a je plné hrazen ze zdravotniho pojisténi. Pfedtim, ne? pfipravek pfedepiSete, pfectéte si pozomé uplnou
informaci o pfipravku, kterou naleznete na adrese: AstraZeneca Czech Republic s. r. 0., U Trezorky 921/2, 15800 Praha 5, tel.: +420 222 807 111, fax: +420 227 204 748, na www_astrazeneca cz nebo na webovych strankiach
Evropské agentury pro 1é¢ivé piipravky http://www.ema europa.eu/.

Registrovana ochranni znamka Ondexxya je majetkem AstraZeneca plc.
© AstraZeneca 2024
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