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Berlin- Linz

ISTH BARC (Class IITA- TIMI
Epidurale Blutung Sub hnoidal C, V)
B:Ju:';agc nolcate Mortality Fatal bleeding” Fatal bleeding” Fatal
bleeding®
Hemoglobin >2 g/dL >3 g/dL >5 g/dL
drop
Site of bleed e Intracranial e Intracranial e Intracranial
e Tamponade e Tamponade e Intraocular
e Intraocular e Intraocular
e Intra-spinal
e Intra-articular
e Intra-muscular with

compartment syndrome

Transfusion >2 packed red blood cells  Any transfusion
Other Surgical
grut;ﬂtl‘rale 4 intervention
9 Intrazerebrale Vasopressor
Blutung p
requirement

@ Fatal bleeding was defined in this study by death within 30 days of patient
presentation with anticoagulant-associated bleed. Thrombosis Research 213 (2022) 57-64
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Orale (plasmatische) Antikoagulanzien

FXI-Inhibitoren Dabigatran

primary huemosiusis\\ thrombin formation clot formation lysis

N fibrin
vasculor components . V' ¥ /

platelets TF+VII(1\AQ[T —> |thrombin \ Xlllg lysis
»
von Willebrand factor \S‘\/ platelefs
N TRa [Vl
SN
Rivaro-Xa-ban W
Api- Xa-ban Vit- K- N o e

Edo-Xa- ban Antagonisten RS
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Modell nach Lang & von Depka (2006)



FXI- Inhibitoren

» FXII-Mangel kein erhohtes Blutungsrisiko

» FXI-Mangel (Hédmophilie C): Blutung nur nach schweren Traumen/OP

» Faktoren Uber Kontaktaktivierung zwar essenziell fiir die Gerinnung aber fir die Blutstillung eher unwichtig
» Knock-out-Mausen: Das »Ausschalten« von FXI o. FXII verhinderte venose und arterielle Thrombosen, ohne die

Blutungszeit zu verlangern.

ca. 150 Patente zu FXI(a)-Inhibitoren

Hemmung FXI(a) antithrombotisch, Himostase normal
Acht FXI(a)-Inhibitoren in Phase-Il- und -llI-Studien:
Aktuell: VTE-Prophylaxe nach Kniegelenkersatz:

vs. Enoxaparin: Blutungsrisiko, + bessere Wirksamkeit]*?
primar anvisierten Anwendungsgebiete:

NI mit HD, Schlaganfall, ven6se Embolien (Tumor)
Phase-IlI-Studien folgen

@H ARITE | Hamostaseologie 2024;44:49-58.

Monoclonal
antibodies

Antisense
oligonucleotides

Small molecules

Aptamers

Mechanism of

Block FXI activation or

Degrade FXI mRNA

Block FXla activity

Block FXI activation

action FXla activity and reduce FXI or FXla activity
biosynthesis
Administration IV or SC SC IV or PO IV or SC
Onset Hours Weeks Minutes to hours Minutes to hours
Offset Weeks Weeks Minutes to hours Minutes to hours
Renal clearance No No Yes No
Hepatic No No Yes No
metabolism
Examples Abelacimab, xisomab, IONIS-FXIgy, and Asundexian and FELIAP, 12.7, 11.16
osocimab, MK-2060 FXI-LICA milvexian
Clinical + 1 Compliance due to + 1 Compliance + PO availability + No need for
consequences infrequent dosing due to infre- + No need for bridging
+ No need for bridging quent dosing bridging + Fast reversal if
+ Usage in ESRD + Usage in ESRD + Fast reversal if bleeding or
+ | Risk for drug + | Risk for drug bleeding or surgery
interactions interactions surgery + Usage in ESRD
- Slow reversal if - Slow reversal if - | Compliance + L Risk for drug
bleeding or surgery bleeding or due to daily interactions
surgery dosing - | Compliance

- Need for bridging

- Dose adjust-
ments or no use
in ESRD

- 1 Risk for drug

interactions

due to daily
dosing




DOAKSs

Primarprophylaxe vendser
Thromboembolien (VTE) nach
elektivem Gelenkersatz

Modulatoren der Dosis

(auBer Niere und Komedikation)
Nicht-valvulédres Vorhofflimmern
(VHFIi)

(d.h. keine moderate oder schwere
Mitralstenose und keine mechanische
Herzklappe)

Modulatoren der Dosis
(auBer Niere und Komedikation)

Behandlung von tiefen
Venenthrombosen (TVT) oder
Lungenembolien (LE)®*¥

Modulatoren der Dosis
(auBer Niere und Komedikation)

Sekundéarprophylaxe von
Venenthrombosen (TVT) oder
Lungenembolien (LE){42%)

Prophylaxe
atherothrombotischer Ereignisse
nach ACS, bei KHK, bei pAVK

(+ Thrombozytenhemmer)

Kreatinin-
Clearance
(mi/min) ¥

=50
30-49

15-29

<15

=50
30-49
15-29

<15

=50
30-49

15-29

=50
30-49

15-29

<15
=50

30-49
15-29
<15

Tages-Dosierung

Apixaban (Eliquis®) Edoxaban (Lixiana®) Rivaroxaban (Xarelto®)

1. Dosis: 2,5 mg (12-24 h post-op), 1. Dosis: 10 mg (6-10 h post-op, nachdem
danach 2 x2,5 mg/d die Himostase eingesetzt hat),

P _.oigatran (Pradaxa®)

1. Dosis: 110 mg (1-4 h post-op),
danach 1 x 220 mg/d?37

1. Dosis: 75 mg (1-4 h post-op),
danach 1 x 150 mg/d*?

1. Dosis: 2,5 mg (12-24 h post-op),
danach 2 x 2,5 mg/d

1. Dosis: 10 mg (6-10 h post-op, nachdem
die Hamostase eingesetzt hat),

danach 1 x 10 mg/d

Mit Vorsicht [ewts. erhahtes Batungzrisiko)

Nicht empfohlen

Nicht zugelassen
Kontraindiziert

Mit Vorsicht [evts. erhdhtes Brtungsriziko)

Alter (> 75)
2 x 150 mg/dP4 2x5 mg/d™ 1 x 60 mg/d*? 1 x20 mg/di®
2 x 150 mg/dPA9 2x5 mg/d™

1x30mg/d 1x 15 mg/dB%

Alter (75 - < 80)" Alter (= 80)7), Gewicht (< 607, Serum- = Gewicht (s 60)%
Alter (2 80)" Kreatinin (2 1,5)"
Erste 21 Tage: 2 x 15 mg/d®,
G e 1x60me/d*A danach 1 20 mg/d"
2 x 150 mg/dPA%8 danach 2 x5 mg/d
Erste 7 Tage: 2 x 10 mg/d, 1x30 mg/d¥ Erste 21 Tage: 2 x 15 mg/d"™®,

danach 1 x 20 mg/d#a3

Nicht empfohlen

danach 2 x5 mg/d
Mit Vorsicht evts. erhdhtes Biutungsriziko]

Kontraindiziert

Alter (75 - < 80)"* Gewicht (s 60)'®
Alter (2 80)1
2 x 150 mg/d®4 1 x 60 mg/d™ 1x10
2x2,5mg/d mg/des
2 x 150 mg/dP49
2x2,5mg/d 1x30mg/d 1 x 10 mg/d®*
Kontraindiziert Mit VOrsicht (evts. erndhtes Butungzriziko)
S —
2x2,5mg/d*4
Nicht zugelassen Nicht zugelassen Nicht zugelassen 2x2,5 mg/d*a

Mit Vorsicht [ewts. erhahtes Batungzrisiko)

Nicht empfohlen



DOAC: Pharmakokinetik | [Eefed

Zielenzym Thrombin Faktor Xa Faktor Xa Faktor Xa
: “ 1 Bioverfiigbarkeit ca. 6,5 % 66 %** ca. 50 % 62 %

,Pulsatile” Plasmasiegel : : : : :
Prodrug ja nein nein nein
Halbwertszeit 12-14 Std. 7-11 Std. 12 Std. 9-14 Std.
Eintrittdes max- S Gich G 2.4 Std. 3-4 5td. 1-2 std.

) Plasmaspiegels
Plasmakonzentration
Renale 22
Elimination 85 % (wirksam.er 27 % 50 %
Metabolit)
Proteinbindung 34-35 %* 92-95 % 87 % 40-59 %
Interaktionen _GIvkoprotein CYP3A4, CYP2J2, CYP3A4, CYP3A4,
p-Llykop p-Glykoprotein  p-Glykoprotein  p-Glykoprotein
* Dabigatran ist dialysierbar
** Nuchtern bei Einnahme von 20 mg; mit Mahlzeit steigt die AUC um 39 %
Cumarine
DOAK
NMH _
Zeit

ﬂ ﬂ

( CHARITE | Siehe Fachinformationen von Dabigatran, Rivaroxaban, Apixaban. 1) Heidbuchel, H. et al (2015). Updated European Heart Rhythm Association Practical Guide on the use of non-vitamin K
antagonist anticoagulants in patients with non-valvular atrial fibrillation. ihttps://doi.org/10.1093/europace/euv309; 2) Ogata K. J Clin Pharmacol. 2010; 50: 743-53



DOAK: Messen?

2021 Update of ICSH Recommendations for DOACs Measurement

30 50
(|
[ 100 200 300 400
l I 1

Il Il 1

RIVAROXABAN 20 mg OD - 10 mg OD

v

500 ng/ml

NVAF Crroucn 20 mg : 44 (12 - 137 ng/ml)
NVAF Cyax 20 mg : 249 (184 - 343 ng/ml)
VTE Crroucn 20 mg : 32 (6 — 239 ng/ml)
VTE Cyax 20 mg : 215 (22 - 535 ng/ml)
VTE Ciroucn 10 mg : 14 (4 - 51 ng/ml)
VTE Cyux 10 mg : 101 (7 - 273 ng/ml)
ACS Crroucy 2.5mg : 9 (4 - 18 ng/ml)
ACS Cyux 2.5 mg : 47 (13 - 123 ng/ml)

DABIGATRAN 150 mg BID

T

1= 1 I

In NVAF, the concentrations represent the
mean (5™ — 95™ percentile). In VTE and ACS,
the concentrations represent the mean (10*
—90™ percentile).

NVAF Crouc : 91 (40 — 215 ng/ml)
NVAF Cya :175 (74 — 383) ng/ml)
VTE Crroucn : 60 (39 — 95 ng/mi)
VTE Cyyax : 175 (117 — 275 ng/ml)

@HARITE |

In NVAF, the concentrations represent the
mean (10" — 90 percentile). In VTE, the
concentrations represent the median (IQR).

Douxfils J et al.; Thromb Haemost (2021)

Keine gute Korrelation von Standardgerinnungstests und

Plasmaspiegeln sowie Blutungsrisiko und Plasmaspiegeln

® aXa-Aktivitat misst Plasmaspiegel, nicht die antikoagulatorische

Wirkung!

® Standardgerinnungstests: Nur qualitative Entscheidungen
moglich (ja/nein)

Detection of
clotting via
FXa - thrombin

Xa
Va
Direct activation of
FXa by the russel’s
viper snake venom e
(RWV) fibrin formation
& polymerization

thrombin

platelet activation

«

Dunois, C. Laboratory Monitoring of Direct Oral Anticoagulants (DOACs).Biomedicines 2021, 9, 445
Sarode R, Direct oral anticoagulant monitoring: what laboratory tests are available to guide us? Hamtology 2019:194-98

Detection of
clotting via
direct activation
of prothrombin

ecarin

pm(hlumhin(\

Direct activation meizzothrombin
of prothrombin
by the saw-scaled

viper venom

fibrin formation

& latel
& polymerization platelet activation

«




DOAK vs. Vit-K Antagonisten

Reduktion von Schlaganfillen
und systemischen Embolien

RE-LY B

[150 mg]

ROCKET AF -
ARISTOTLE —-—

ENGAGE AF-TIMI 48
[60 mg]

Combined*
[Random Effects Model]

_‘_

— 1l

Risk Ratio (95% ClI)

0.66 (0.53 - 0.82)

0.88 (0.75 - 1.03)

0.80 (0.67 - 0.95)

0.88 (0.75 - 1.02)

0.81 (0.73 - 0.91)
P <.0001

N=58,541r

0.5 Favors NOAC

*Heterogeneity P=.13

1

1
Favors Warfarin 2

* Random-Effects Modell, Heterogenitét: I1>= 83 %; p = 0,001.
#Gepoolter Effekt; Heterogenitat: 1?= 32 %; p = 0,22.

a Gepoolter Effekt; Heterogenitét: 12 = 74 %; p = 0,009.
DOAK: Nicht Vitamin K abhangige orale Antikoagulanzien, VKA: Vitamin-K-Antagonist, KI: Konfidenzintervall

Nach: Ruff C et al. Lancet 2014; 383:955-962

GroBere Blutungen

Risk Ratio (95% Cl)

RE-LY | 0.94 (0.82 - 1.07)
[150 mg]
ROCKET AF —— 1.03 (0.90 - 1.18)
ARISTOTLE —— 0.71 (0.61 - 0.81)
[EGONG{\GE AF-TIMI48 —I—— 0.80 (0.71 - 0.90)
mg

Combined* —— 0.86 (0.73 - 1.00)
[Random Effects Model] ' P=.06
N=58,498 ]

0.5 1 2

*Heterogeneity P=.001

Favors NOAC

Favors Warfarin

# Bitte beachten Sie unterschiedliche

Pateintenpopulationen und Definitionen von Blutungen in
den verschiedenen Zulassungsstudien




DOAK vs. Vit-K Antagonisten

Anticoagulant therapy and home blood pressure-associated risk for
stroke/bleeding events in elderly patients with non-valvular atrial fibrillation:
the sub-cohort study of ANAFIE Registry

- 4 Systolic H-BP categories (according to the JSH 2019 guidelines)
- Incidence rates of clinical outcomes by the H-BP category and anticoagulants
4933 elderly non-valvular
atrial fibrillation patients
(aged 275 years)

REritene

Net cardiovascular outcome Stroke/SEE Major bleeding

Incidence (per 100 person-years)

Home blood pressure (H-BP) _ G;SB; ,6,0;(;;%7 7 )
measurements B
B <125 mmHg: DOAC (n=1434
- twice in both the morning ';’ N s WF (,,=(455) /
and the evening, for 7days Z B >125 (0 <135 mmHg: DOAC (n=1131)
SE N WF (n=336)
ol >135 to <145 mmHg: DOAC (n=643)
y — £ WF (n=185)
' V7@ g B >145 mmHg: DOAC (n=286)
\__/ £ N WF (n=116)
N E 0 L B

Net cardiovascular outcome: a composite of stroke/SEE and major bleeding

Hypertension Research (2023) 46:2575-2582



nnnnnnnnnnn

AWMF online
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Management von DOAKSs perioperativ wscssmane and mansgement o aens e
undergoing non-cardiac surgery Shtaca

Developed by the task force for cardiovascular assessment and
management of patients undergoing non-cardiac surgery of the

NOAC type Frequency of NOAC administration European Society of Cardiology (ESC)

Endorsed by the European Society of Anaesthesiology and
Intensive Care (ESAIC)

Federfuhrende Fachgeselischaft

.3 -2 -1 | 2
— - £ ®—> Days
Twice Twice Twice Twice
daily daily daily daily
- 2 = - - * Bridging erhdht das perioperative
nce nce nce nce nce
Y/ - daily daily daily* daily daily Blutungsrisiko!
* NI: bis zu 4d praop + 3d post op
Twice Twice O @ Twice Twice
Apixaban daily daily daily daily . . ..
sl PR * Ggf. Bridging bei:
risk NCS Ri b fe) O No N,OAC res!ar.!.i ng le) O .
ay | ay | Qe | RN oy —~>Thrombembolie < 3 Monate
—>Z. n. thrombembolischem
rf" 0 A 0] Ereignis bei Unterbrechung
High | pixaban |Y .
bleeding | Ne NOAC ~ NoNOAC Restart der DOAK-Therapie
risk NCS | Rivaroxaban Once No bricging s PLZ:’;'?““ :Tégé\zch
g Edoxaban daily speratively after surgery

CHARITE




Praktisches Vorgehen: Perioperatives Bridging von VKA

VKA (. .
(12hto24h Eingriff mit hohem Blutungsrisiko:
after invasive
. procedure) Therapeutische Antikoagulation
Warfarin
® erst nach 48 — 72 Stunden
7 6 5 4 3 2 - : \ y
| ] | | ] | | v ’>
A A =1 T T T Tal
@ @ Ho42 43 44 45 46 +7

LMWH
(>12 h before
surgery)

D [0, ©
(o n

LMWH/UFH LMWH/UFH
1-2 days after when INR >2

. procedure®

\
Phenprocoumon | HWZ ca. 100 Stunden Postop. Wiederbeginn VKA:
l7 l=’> l5 -Il . op Erhaltungsdosis + ,, Booster-Dosis”
ry @ (50% der Erhaltungsdosis) fur
@ 2 Tage
- J

(6 h before

surgery)
@ START @ STOP

CHARITE |



Empfehlungen zum Bridging von VKA

Bridging nur bei sehr hohem thrombembolischen Risiko
bei Eingriffen mit hohem Blutungsrisiko!

- Mechanischer Mitralklappenersatz

o s
) / - B
L vwgn of 0. Dridge conslone lid e v -Curt SovnCoonlsc ?

- Mechanischer Aortenklappenersatz + weiterer
Risikofaktor

- Schlaganfall < 3 Monate

 Prischard.
Salap 774

—> Hochrisiko-Thrombophilie o e g
(Protein C-/Protein S-/Antithrombin-Mangel)

- LV-Thrombus

—> Vorhofflimmern mit CHA,DS,-VaSc >6

CHARITE |



Blutung unter VKA: Antagonisierung

: Faustregel:
N\ 1
! Konakion® MM 10mg

Wirkstoff:
1 ) phytomenadlon

|4
)

1 Einheit/kg Korpergewicht

: hebt den Quick-Wert um 1%
(vitamin K))

ﬁ 10 Ampullen zu 1 ml N727 5

e Vitamin K-Gabe oral oder i.v.  Notfalleingriffe: PPSB-Gabe (FlI, FVII, FIX,
(2 —10 mg in Abhangigkeit INR) FX)
—>Orale Gabe: —INR 2-4: 25 U/kg

INR-Reduktion in 18-24 h ->INR 4-6: 35 U/kg

—>i.v. Gabe:

INR-Reduktion in 4-6 h —~INR >6: 50 U/kg

(5000 IE bei 100 kg KG nicht Gberschreiten)

@HARITE |



Lebensbedrohliche intrakranielle/epidurale/intraspinale Blutung bei DOAK-Einnahme

Blutungen unter DOAK: TherapieOptiONEN|  usbersteprsioemc st et rach i s dem

hamostaseologischen Rufdienst (z.B. Trauma, GIT-Blutung)

Vor der Gabe des Antidots sollte dringend der Gerinnungsdienst unter Tel. XXX
konsultiert werden

Milde Blutung 4

Blutentnahme: Kreatinin (GFR), Leberwerte, BB, Quick/INR, PTT, TZ (fir Dabigatran), Fibrinogen, D-

Dimere + Anti-Xa-Akt. (+ spez. Anforderung im LBB-Channel unter Lupe: *AXA*: Apixaban o.
Rivaroxaban wahlen)
Beachte: Blutentnahme vor Therapie, Therapie kann aber ohne Vorliegen der Werte initiiert werden

-

Anamnese (verpflichtende Erhebung):

Gesicherte Einnahme von direkten FXa Inhibitoren (Apixaban, Rivaroxaban) oder direktem
Thrombininhibitor (Dabigatran) < 24h + Ausschluss anderer begleitender Gerinnungsstérungen oder
begleitende Einnahme von Thrombozytenaggregationshemmern

oder Nachweis/Ausschluss durch Quick/aPTT und ggfs.*AXA* Apixaban o. Rivaroxaban (kein “Cutt-
Off” Wert, DOAK nachweisbar ja/nein)

Ja:

BIUtungen Mittelschwere bis . -
unter DOAKs schwere Blutung Apiaban, - .

nein

Andexanet Idarucicumab Standard-
(Ondexxya®) (Praxbind®) therapie der
Hochrisiko*: ( | schweren
800mg in 30 min & 2x2,5gals 30-) 50 IE/kekG
dann 8mg/kg in »Bolus” oder E . /ke Blutung
120 min; Kurzinfusion) Gof Ggf. Gabe von:
Niedrigrisiko*: + gl .
400mg in 30 min & Gef. Standardtherapie -
4mg/:1gini-n 120 Standardtherapie PPSB
: TXA
Fbg, Plasma
Persistierende Blutung: Erneute Gabe in Erwégung ziehen
Sistieren der Blutung >48h : Ggf. Wiederbeginn der

Antikoagulation z.B. NMH (prophylaktisch) \ /

paysijgndun ‘sajueAIA-9}1JBYD SNWYILIOJY :Z20Z/070T ‘UUBWASH UOA ‘AUj312SOY ‘Yl0JWely ‘Jauney :ydseN

I Lagerung Andexanet/Idarucicumab: CVK:W43i; CCM:102i; CBF: Notaufnahme; ITS 2, Vivantes Klinikum im Friedrichshain

*Dosierung Andexanet nach Risikoklassifizierung: G
bendigten 200 m)

FXadnhibitor  Dosis Zeitintervallseit der letzten Dosis Initile intravendse Intravenése
Bolusgabe D Ondexxya

<oh 3t Unbakannt
, <Smg 400 mg, 4 mg/min,
>smg 30 mg/min 120 Minuten
CHARITE nbolarr | IEEE [oc ] 80 ma)
<10mg =

: 80 mg, 8 mg/min,

10mg | roc | 30 mg/min 120 Minuten

Unbekannt [ Hoc ] (960 mg)

Modif. nach: Koscielny j, Rosenthal C, von Heymann C et al. Himostaseologie 2019




Eur J Anaesthesiol 2024; 41:327-350

UIDELINES

Clinical guideline on reversal of direct oral anticoagulants
in patients with life threatening bleeding

Patients with confirmed intake of DOACs before urgent surgery

Severe (haemodynamically unstable) or life-threatening bleeding (intracerebral,
epidural, intraspinal, gastrointestinal, traumatic or other refractory bleeds)

Patients with non-life threatening bleeding

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

HiStOry Verify intake of direct FXa inhibitors or direct thrombin inhibitor and
Direct evidence by lab tests (e.g. calibrated anti-FXa activity or (diluted) thrombin time
for dabigatran).
Check for concomitant bleeding disorders or intake of platelet inhibitors and exclude
severe bleeding with an expected poor outcome

4

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

Seek advice from thrombosis and haemostasis service

Anticoagulant

Antidote

Non-specific
haemostatic agent

. ¥ . . " X . D Idaruci 2x2,5 g over 5-10 Not approved:
Blood PT, PT-ratio, aPTT, (diluted) thrombin time for dabigatran, calibrated anti-FXa- activity, minutes, infusions no more than 10 PCC or aPCC at a dose of 25-50 1U/kg;
sampling point of care coagulation monitoring (if available), creatinine (GFR), fibrinogen, D-dimers, minutes apart. FEVila: No recommendation
platelet count.
Important Draw blood samples before treatment, but treatment should not be delayed by waiting Apixaban Lowdose:  Andexanet alfa 400 mg bolus Not approved:
for lab results. over 15 minutes followed by PCCor aPCC at a dose of 25-50 1U/kg;
an 480 mg infusion over 2 hours rfVlla: No recommendation
J High dose: ~ Andexanet alfa 800 mg bolus
over 30 minutes followed by
an 960 mg infusion over 2 hours
1. Andexanet alfa or PCC. — -> 1. Consider “wait and see” strategy if clinically appropriate; stimulate diuresis; —
Apixaban, rivaroxaban 2.aPCC, if both drugs are unavailable. 2. Andexanet alfa or PCC; Edoxaban Andexanet alfa not approved as of February Not approved:
‘ Consider Standard Treatment in addition 3. aPCC, if both drugs are unavailable. 2024. PCC or aPCC at a dose of 25-50 1U/kg;

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

Consider Standard Treatment in addition

2.aPCC, if PCC is unavailable.

Consider Standard Treatment in addition

Edoxaban*

*Andexanet alfa not approved as of February 2024

Clinical practice statements

Incase of progression tosevere or life-threatening bleeding: Rule out surgical source of bleeding; continue standard treatment; consider a second

antidote dose or PCC/aPCC dose if there are per ntly elevated DOAC levels.
Recurrent bleeding: Consider that elevated plasma levels of apixaban, @ban and dabigatran may occur after specific antidote application
Terminated bleeding (e.g:>24-48 hours): Consider resumption of anticoagulation e.g. LMWH at prophylactic dosage or local standard.

Standard treatment, e.g.:

Tranexamic acid, clotting factor concentrate, cryoprecipitate, platelet concentrate, desmopressin, if von
Willebrand disease or aspirin-induced platelet disorder is verified/suspected.
Fresh frozen plasma in case of massive transfusion.

1. Idarucizumab. -

1.PCC. —

W e

v

Consider Standard Treatment in addition

. Consider “wait and see” strategy if clinically appropriate; simulate diuresis;

Idarucizumab;
PCC or aPCC, if idarucizumb is unavailable.

Consider Standard Treatment in addition

. Consider “wait and see” strategy if clinically appropriate; stimulate diuresis. s/

2. PCG

w

aPCC, if PCC is not available.

Consider Standard Treatment in addition

Rivaroxaban

Lowdose:  Andexanet alfa 400 mg bolus
over 15 minutes followed by
an 480 mg infusion over 2 hours

High dose:  Andexanet alfa 800 mg bolus
over 30 minutes followed by
an 960 mg infusion over 2 hours

rFVlla: No recommendation

Not approved:
PCCoraPCCata dose of 25-50 IU/kg;
rFVlla: No recommendation



AF-PCC/PPSB

Prospektiv-randomisierte, doppelblinde, placebokontrollierte Studie
N=110, Punch-Biopsy und Messung von Blutungsdauer und —volumen, Edoxaban

2 200
% 2 W Placebo D 4F-PCC
© c
c 9
o35
2 € o
c G <
207 100 +-polel- - - - - S _ | Complete
o3 reversal
c ' ®©
sLt
as
w B
=
T ~
S
o . ; X
50 25 10

4F-PCC Dose (IU/kg)

B
2g ] BPlacebo M4F-PCC
%5 250
82w » 501E/kg PPSB reversieren die
£gg 150 Wirkung von 60 mg Edoxaban
S8 10l N ~]_  Complete .
°3 reversa (therapeut. Dosis);
S8 50 . .
. * Keine thromboembolischen

50 25 10 Komplikationen.

4F-PCC Dose (IU/kg)

CHARITE | Zahir M et al. Circulation 2015; 131:82-90



aPPSB/FEIBA®/4F-PCC/PPSB: Auszug Evidenz

Study
Whitaker et al.J Thromb

Thrombolysis 2022

Engelbart et al. Am J Emerg

Med. 2019

Hunt et al. Ann
Pharmacother 2021

Schulman et al Thromb Res
2017

Dibu et al
Neurocrit Care 2016

@I—IARITE |

Population

288 patients with ICH, GIB;
53% of hemorrhages were
due tom traumatic injury

42 patients (70% ICH) with
life-threatening bleeding
(incl. ICH) and urgent need
for surgery

104 patients (55 ICH, 49

non-ICH bleedings)

14 patients with major
bleeding

127 spontaneous ICH
patients and DOAC

Study design
Case series,
retrospective

Case series,
retrospective

Case series,

retrospective

Prospective cohort study

Prospective clinical study

Results

Thrombotic (5.3%), bleeding
events, hematoma expansion
(3,2%), mortality not different

to non-obese patients.

Thrombotic events 10%,

hemorrhage progression 10%,

mortality 29%

Effective hemostasis in 89%,
mortality in 13% and

thromboembolic events in 8%

Effectiveness assessed as good

in 9 (64%), moderate in 5
(36%). No VTE

No ICH expansion, any
thrombotic or hemorrhagic
complications.

Limitations
Retrospective chart review

No control group, small
number of included
patients, retrospective
chart review

No control group,
retrospective chart review

Retrospective chart review,
small cohort

Lack of randomized study
design



ldarucizumab (monokl. AK): Periprozedurale Hamostase

® RCT: 5g Idarucizumab: Uncontrolled bleeding or urgent surgery 2) RE-VERSE AD"
" N=503 e
" Prim. Outcome: reversal of anticoagulant effect within 4 h/sek. Outcome: klinische Hamostase

A Diluted Thrombin Time in Group A 200
110 . 180 93.4% Normal: . ‘ ' )
Als ob keine Antikoagulation bestanden hatte
100 Y 160
& .un Abnormal:

197 von 202 (97.5%) Patienten wurden geplanter Operation/Prozedur unterzogen

Mediane Zeit von Gabe des Medikaments bis Operation/Prozedur betrug 1.6 Stunden

Effektivitat der Hamostase wurden in jedem Zentrum (lokal) wahrend der Prozedur beurteilt

Thrombotische Komplikationen Giber 30 Tage: 4,8%Mortalitdt nach 30 Tagen: 13,5% in Gruppe A und 12,6% in Gruppe B.
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Time of Blood Sample

Pollack CV, Reilly PA, van Ryn J, Eikelboom JW, Glund S, Bernstein RA, et al. Idarucizumab for Dabigatran Reversal - Full Cohort Analysis. N Engl J Med. 2017 Aug 3;377(5):431-41.




Idaricizumab: Ausszug Evidenz

Study
Athavale 2020

Yasada et al. 2020

Gendron et al 2020

Yasaka et al 2020

Population
240 published cases receiving
idarucizumab, of them 33 with
reported dabigatran rebound after 5
g of idarucizumab

262 Japanese patients receiving
idarucizumab for serious bleeding or
urgent procedure

87 patients on dabigatran need
reversal (24 patients received
idarucizumab for urgent procedures)

88 Japanese patients undergoing
urgent procedures who were treated
with idarucizumab.

Study design

Systematic review

All-case post-marketing
surveillance interim analysis,
national-wide

Multicenter observational
cohort

Multicenter, open-label,
uncontrolled, all-case, non-
interventional surveillance
study

Results Limitations
Only case reports

Normalization of aPTT in 30/30 patients Lack of control group
after 4 hours; median time to bleeding
cessation 3.3 hours; normal
intraoperative hemostasis

Questionable clinical
endpoints

Retrospective

Hemostatic effectiveness was 77.2%. The Retrospective
incidence of thrombotic events was

Small number of patients
3.4%.

Lack of control group
Dabigatran levels before reversal (<264
ng/mL) predict both clinical hemostatic
effectiveness and the risk of plasma
rebound

Normal hemostasis was achieved in 72% Lack of control arm

of patients intraoperatively. No data on the

5,6% patients suffered from thrombotic concentration of

event. dabigatran, dTT, and ECT
Interim results
interpretation with caution.



Andexanet o (rekomb.modif. FXA): ANNEXA-A und —R Trial

Randomisiert, doppelblind, placebokontrolliert an Probanden (50-75 Jahre)
101x Andexanet (48x A // 53x R), 44x Placebo (17x A // 27x R)

B Rivaroxaban Study, Andexanet Bolus

End of
bolus

—@- Placebo (N=14)
-l Andexanet (N=27)

Anti—Factor Xa Activity (ng/ml)
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D Rivaroxaban Study, Andexanet Bolus plus Infusion

End of
bolus

Anti-Factor Xa Activity (ng/ml)

End of
infusion

-@- Placebo (N=13)
-l Andexanet (N=26)
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* Vollstdndige Reversierung von Apixaban und Rivaroxaban binnen Minuten und Gber Zeit der Infusion (t;/, 1h)
Keine relevanten Komplikationen (D-Dimer und Prothrombinfragm. temp. erhdht)
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Siegal D.M. et al. NEJM 6 Dec 2015



Andexanet a: ANNEXA-4 Trial u

Prospektiv, multizentrisch open-label, single group Studie
352 Patienten mit ,,major bleeding” binnen 18h nach Xa-Inhibitor Einnahme

(major bleeding: potentially life-threatening bleeding with signs or symptoms of hemodynamic compromise or decrease in the hemoglobin level of at least 2 g per deciliter
or bleeding in a critical area or organ)

CHARITE |

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ”

Full Study Report of Andexanet Alfa for
Bleeding Associated with Factor Xa Inhibitors

S.J. Connolly, M. Crowther, J.W. Eikelboom, C.M. Gibson, J.T. Curnutte,

A Patients Who Received Apixaban

= 900+
. . E 300
Ausschluss: ICB mit GCS< 7; OP innerhalb von 12 h; ... B oo
:§ 600-] .
No. of Patients/ Percent with Excellent or Good 3 i:: :
Subgroup Total No. Hemostasis (95% Cl) - : . ) ) :
Overall 204/249 i » 82 (77-87) 3 ™ é % él %‘
! < 100 i 1
Drug ! o == ==
Rivaroxaban 79/9% I —. 80 (72-88) Baseline End of Bolus  End of Infusion 4Hr 8 Hr 12 Hr
; ! Medi 1497 111 115 97.2 1046 91.2
Apixaban 109/131 ! — 83 (77-90) Perc:nr; Change -92 -92 -32 -34 -38
Enoxapari i — 27 (69-100 5% CI 931091) (931091 (-38t0-29) (-36t0-27) (-4lto-34)
Sex

0% Patienten mit thrombotischen Ereignis,

1 14% Mortalitat.

Age | ' . : !

<65yr 23/28 ! _ 82 (68-96) : i ; é él %

6575 » 57/66 i 56 08"95) Baseli Ei dl%ol End %ﬂ i 4i-| 8 Hi 12 H

75 124 155 1 80 4—86 seline na o us nd of infusion r r r

g yr / : _._ (7 ) Median 211.8 142 16.5 1217 101.4 85.5
Andexanet dose T Percent Change -92 -90 —42 -48 -62

Low 172208 : = 83 (73-38) (95% CI) (-94to-88) (-93t0-87)  (-45to-36)  (-52to-45)  (-65to-58)

High 32/41 e S— 78 (65-91 . .

¥ . I & 5 1w — Low dose: 400mg (30mg/Min), danach 480mg (4mg/Min Gber 2h)

High dose: 800mg (30mg/Min), danach 960mg (8mg/Min tiber 2h)

N Engl ) Med 2019;380:1326-35
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Andexanet a vs. PPSB?

Evaluation of Direct Oral Anticoagulant Reversal Agents
in Intracranial Hemorrhage
A Systematic Review and Meta-analysis

N=36 Studien: 22 Studien, 967 Pat. mit PPSB; 17 Studien, 525 Pat. mit AndA; 5 Studien. 340
Pat. mit Idarucizumab.

Erfolgreiches Reversal | Mortalitat VTE/ATE

RR, 95%CI RR, 95%CI RR, 95%CI
PPSB 0.77 (0.72-0.82) 0.26 (0.20-0.32) 0.08 (0.05-0.12)
AndA 0.75 (0.67-0.81) 0.24 (0.16-0.34) 0.14 (0.10-0.19)
Idarucizumab 0.82 (0.55-0.95) 0.11 (0.08-0.15) 0.05 (0.03-0.08)

Keine vergleichende RCTs .... Bisher: Kein Unterschied in Wirksamkeit, Mortalitat, Embolische Komplikationen

( CHARITE | Chaudhary R, Singh A, Chaudhary R, Bashline M, Houghton DE, Rabinstein A. Evaluation of Direct Oral Anticoagulant Reversal Agents in Intracranial Hemorrhage A Systematic Review and Meta-
analysis. 2022;5(11):1-16. doi:10.1001/jamanetworkopen.2022.40145



Andexanet a vs. PPSB?

Percentage of Patients (%)

STUDY TYPE

iii

Interventional - Drug

STUDY DESIGN

&5 Prospective open-label RCT
NO. OF COUNTRIES

D

® NO. OF SITES

207

NO. OF PARTICIPANTS
288 as5

STUDY PERIOD
2019 - 2023

SPONSOR

Alexion - AstraZeneca Rare Disease

Hemostatic Efficacy

1 e3.9%
60
50 7 250
w0 e 19.9% S 200
30 :§
=
=
20 And)iaetflfa 11.6%
101 Studienabbruch nach 452 aufgrund sign. Vorteil Andexanet
0

Overall
(Excellent or good)™
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Patients presenting with
acute intracranial
hemorrhage within

6 hrs of symptom onset

and within 15 hrs of taking
an oral FXa inhibitor
(apixaban, rivaroxaban,
edoxaban)

ANDEXANET

IV bolus + infusion

— 1:1 randomization

USUAL CARE*

Hematoma Increase >12.5 mLT

Kein Unterschied in der 30 d Mortalitat

Bisher keine Originaldaten publiziert

Primary endpoint”:

Effective hemostasis
12 hrs post-randomization
as determined by the EAC

Safety endpoints:
Thrombotic events

Death

30-day follow-up

— Andexanet alfa

Signifikant mehr Thrombosen in der Andexanet Gruppe

ANNEXa-I

Andexanet Alfa in Acute Intracranial Hemorrhage in Patients Receiving an
Oral Factor Xa Inhibitor

nnnnn evm

ANNE)W/

B Andexanet alfa, N=263*
B Usual care, N=267*

*87 % PPSB in unterschiedlicher Dosierung

Anti-FXa Activity

— Vergleichstherapie'

23,5%-Reduktion

p<0,0001

94,4 %-Reduktion

T

1
Zeit (h)

4

Adapted from Connolly SJ. As presented at WSC 2023, #0650.



