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REVERSE

neutralizzare I'attivita di un
farmaco anticoagulante
ripristinando una efficace emostasi



Table 2: Situations in which to consider use of a reversal agent.

Clinical situation Definite need  Reversal agent Reversal agent
for areversal  possibly helpful generally
agent (patient- not needed

dependent)

Life-threatening bleeding (e.q., intracranial haemorrhage, symptomatic or expanding extradural X

haemorrhage, or uncontrollable haemorrhage)

Bleeding in a closed space or critical organ (e.q., intracranial, intraspinal, intraocular, pericardial, X

pulmonary, retroperitoneal, or intramuscular with compartment syndrome)

Persistent major bleeding despite local haemostatic measures, or risk of recurrent bleeding X
because of delayed DOAC dearance or DOAC overdose

Need for urgent intervention that is assodiated with a high risk of bleeding and that cannot X
be delayed to allow for drug clearance

Emergency surgery or intervention in patients at high risk for procedural bleeding: X
neurosurgery (infracranial, extradural, or spinal), lumbar puncture, cardiac, or vascular surgery
(aortic dissection/aneurysm repair), hepatic, or other major organ surgery

Need for urgent surgery or intervention in patients with acute renal failure X
Elective surgery

Gastrointestinal bleeds that respond to supportive measures

- o

High drug levels or excessive anticoagulation without associated bleeding
Need for surgery or intervention that can be delayed long enough to permit drug clearance X

DOACS, non-Vitamin K oral anticoagulants. Adapted from Levy et al. 2015 (31). | Thromb Haemost 201 Ei

Walter Ageno'; Harry R. BiillerZ; Anna Falanga®; Werner Hacke?; Jeroen Hendriks*®; Trudie Lobban’; Jose Merino?; Ivan S. Milojevic®;

Francisco Moya'?; H. Bart van der Worp'"; Gary Randall'?; Konstantinos Tsioufis'* Peter Verhamme'%; A. John Camm31¢

Managing reversal of direct oral anticoagulants

in emergency situations
Anticoagulation Education Task Force White Paper




Perché il reverse urgente?

‘Inferrompere un sanguinamento
Ridurre il rischio dell’espansione di un ematoma

Permefttere un'eventuale intervento chirurgico
d’'emergenza

*Migliorare |I'outcome



Definizione di emorragie maggiori/a rischio di vita
in corso di terapia antitrombotica: criteri ISTH

Emorragia intracranica ed altro sanguinamento in organi critici (midollo
spinale, peritoneo, retro-peritoneo, tratto gastro-enterico, torace,
articolazioni, occhio, sindrome compartimentale)

Emorragie che determinano un calo di 2 g/dl di Hb o che richiedono
almeno 2 sacche di GR per trattarle

Emorragie che richiedono l'intervento chirurgico o manovre invasive per
arrestarle

Emorragie fatali

Schulman S et al. JTH 205



,‘ frontiers
in Neurclogy

Secondary Hematoma Expansion
and Perihemorrhagic Edema after
Intracerebral Hemorrhage: Fro
Bench Work to Practical Aspec

Krista Lim-Hing’ and Fred Rincon**

TABLE 1 | Phases of ICH and proposed pathophysiologic events [with
permission from Rincon and Mayer (58]

Phase Ewent Time Implicated mechanism
Vascular ruptuns 1-10s Chronic vesculsr changes:
ipchyalinosis, amyvioid angiopathy,
hypocholesterclemia
Hematoma formation  <1h Blood pressure, coagulation
sbnormalties

Hemastoma expansion 1-6h Blood pressure, perbamatomal
vescular + tiEsue mjury
W Edema formation 24-72 b Callular and humorsl toscty,
blood degradation products

Frontiers in Newrclogy | wwwfrontiersin.org 2



Espansione dell’ematoma

« L’espansione si verifica in circa il 40% dei casi
v 2/3 nella prime 1-3 ore dopo la formazione del’ematoma
v 1/3 nelle restanti 20 ore

- Cio corrisponde generalmente ad un deterioramento del GCS
(early neurological deterioration END or worsening ENW)

« PiU rara € la espansione dopo le prime 24 ore e la recidiva
emorragica






Outcome of intracerebral hemorrhage
associated with different oral | Neurology® 2017;88:1693-1700

HHthO ﬂglllﬂﬂts Table 2 Characteristics of participants with non-vitamin K antagonist oral
anticoagulant (NOAC)-associated intracerebral hemorrhage (ICH) and
vitamin K antagonist (VK A)-associated ICH

Figure 1 Flowchart of study design and patient selection
Variable NOAC-ICH [n = 97) VEKA-ICH [n = 403)
Patients with OAC-ICH
Meoflekoa {H s Age, v, median [IQR) BO [74-85) BO [72-85)
[ 1 Male sax, n (%) 53 (55 196 (49]
NOAC-ICH VKA-ICH
(n=100) (n=440) ICH location
oo 0| Al ooy | | LODAF area 38 39 158 (39)
“Bassime N <13 (10} ) Supratentorial deep areas 40 [41) 198 (49]
Cerebellum 13 [13) 26 (6]
Includeg in study Include? in study
\—/‘"'9” ml Brainstem & (6) 21 (5)
Glasgow Coma Scale, madian (IQR) 14 12-15) 151315
Acute neurosurgery, n (3] 77 24 (8)
I'VH extension, n (%) 42 43) 146 [36)
Premorbid mRS, median (IQR)" 1(0-3) 0(0-2)
Early palliation, n [3%) 11 13 28(7)

Anticoagulation for atrial fibrillation, n (%) B5/86 (99) 267332 (80)



Figure 2

0.9+

0.8

Survival

0.7

0.6

Survival curve comparing non-vitamin K oral antagonist anticoagulant
(NOAC)-associated intracerebral hemorrhage (ICH) and vitamin K
antagonist anticoagulant (VKA)-associated ICH 90-day mortality

Number at risk

—_— 390 262
— 90 64

40 60 80
Follow-up (days)

220 202 186
55 51 48

Table 3

Variables

100| Sex

Age
GCs

oo

ICH volume
IVH volume

ICH location

Neurosurgery

Anticoagulant type

Units

Famale

Male

Per year

Per point

Per (logl mL

Per (log) mL

Lobar area
Supratentorial deep areas
Cerebellum
Brainstem

VS NO NEUrosUrgery
VKA

NOAC

Univariable model

Neurclogy® 2017;88:1693-1700

Multivariable model

Cox proportional hazards models: univariable and multivariable analyses for the primary outcome of
90-day mortality

HR [95% CI)
1.00 [reference)
1.08 [0.77-1.51)
1.04 (1 .02-1.08)
081 [0.78-0.85)
1.58(1.38-1.82)
1525 (1.37-1.70)
1.00 freferenca)
094 [D67-1.32)
0.73[0.36-1.49)
094 [D42-214)
0B84 [0D41-1.71)
1.00 freference)

11010.73-1.67)

p Valus

0865

0.001
0.001
0.o01

0.001

074
D39
089

D63

065

HR [95% CI)
1.00 (reference)
0.92 (0.68-1.32)
1.04 (1.01-1.08)
0.85 (0.80-0.89)
138 (1.17-1.64)
118 (0.98-1.44)
1 freference)
1.26 (0.83-1.90)
131 (0.58-2.93)
3.36 (1.30-8.70)
0.45 (0.20-1.00)
1 {referance)

0.93 (0.52-1.64)

p Value

0.654
0.002
0.001
0.001

0.081

0277
0.514
0.012

0.051

0.782






Rapporto tra AO e chirurgia in emergenza-urgenza

Emorragia maggiore AO-correlata richiedente [l'intervento chirurgico per arrestarla-
risolverla (emorragia intracranica, digestiva, retroperitoneale, peritoneale ecc.)

L'intervento chirurgico in emergenza/urgenza (entro 4-6 ore) richiede la nevutralizzazione
urgente della AO, ma non é finalizzato all’arresto di una emorragia (esempio intervento
che prevede una laparotomia ecc.)

Situazioni in cui la prosecuzione della AO puo condurre all'intervento chirurgico d'urgenza
(tfrauma grave non immediatamente chirurgico, esempio poli-trauma ecc)







Reversa

therapy: attuali opzioni

Farmaco Sito d’azione Antidoti specifici Possibili strategie
rtPA plasminogeno No Acido tranexamico, PFC, concentrati di
fibrinogeno o crioprecipitati
ENF Factori Xa e lla Solfato di protamina | Solfato di protamina
(rapporto antiXa/antilla
1:1)
EBPM Fattori Xa e lla No Solfato di protamina a dose aumentata
del 50% rispetto alla ENF
(rapporto antiXa/antilla
4:1)
Fondaparinux Fattore Xa No FVllra
AVK Fattori Il, VII, IX, X VK1 CCP 3 o 4 fattori; PFC; VK1
Dabigatran Fattore lla, Idarucizumab Idarucizumab; CCP 3 o 4 fattori; FEIBA;
FVlilra
DOAC antiXa Fattore Xa No CCP 3 o 4 fattori; FEIBA; FVllra
Antiaggreganti Inibizione ciclo-ossigenasi No Trasfusioni piastriniche, desmopressina

(COX), R ADP, P2Y12




Flow chart per la corretta neutralizzazione dell'INR nelle emorragie maggiori AVK correlate

%

Se il valore dell'INR non & ancora
disponibile CCP 20 Ul/Kg infusione in 5-

UGl Se disponibile il risultato INR:

Appena disponibile il risultato INR: CCP in base al valore dell’ INR e peso
CCP completando dosaggio in base al corporeo:
valore dell’ INR e peso corporeo: INR 1.5- 2.0 20 Ul/Kg

INR 1.5-2.0 nessuna dose aggiuntiva INR 2.0-3.0 30 Ul/Kg
INR 2.0-3.0 aggiungere 10 Ul/Kg INR 3.0-4.0 40 Ul/kg
INR 3.0-4.0 aggiungere 20 Ul/kg INR > 4.0 50 Ul/Kg

INR > 4.0 aggiungere 30 Ul/Kg

Controllo INR al termine infusione
Se INR 2 1.5 ripetere infusione di CCP come sopra

Modificato da Masotti L. et al. Reviews in Health Care 2011; 2: 9-8



Reverse del farmaci AVK

Emorragia
maggiore/
a rischio di
vita
Eventuale Supportive measures :
mechanical compression
dose Check INR ' Pres

aggiuntiva endoscopic hemostasis if gastro-intestinal bleed
di antidoto surgical hemostasis

fluid replacement (colloids if needed)

RBC substitution if needed

fresh frozen plasma (as plasma expander)
platelet substitution (if platelet count <60x10%/L)

Antidoto
re-check
(CCPa3

INR !
¢j fattori + VK



Effetto del CCP a 3 fattori sul reverse degli AVK e sua durata

75% dei 98% dei pazienti mantiene INR

[
<
5
S

©
=

valoriinziali termine
infusione

Imberti D et al. Pathophysiol Haemost Thromb 2007-08; 36: 259-265




Quando il CCP a 4 fattori nell’emorragie da
farmaci AVKe

E' stato dimostrato che in caso di valori
molto elevatli di INR il CCP a 4 fattori
potrebbe essere piu efficace del CCP a 3
fattori nel neutralizzare I'INR

Pertanto se ne raccomanda ['uso nei casi
di emorragia maggiore con valori di INR
almeno = 4



original Investigation

Anticoagulant Reversal, Blood Pressure Levels,

and Anticoagulant Resumption in Patients

With Anticoagulation-Related Intracerebral Hemorrhage

JAMA. 2015;313(8):824-836.

Joji B. Kuramatsu, MD: Stefan T. Gemer, MD: Peter D. Schellinger, MD: Jorg Glahn, MD; Matthias Endres, MD: Jan Sobesky, MD: Julia Flechsenhar, MD;
Hermann Neugebauer, MD: Eric Jiittler. MD: Armin Grau. MD: Frederick Palm, MD: Joachim RGther, MD: Peter Michels, MD: Gerhard F. Hamann, MD:
Joachim Hiwel, MD: Georg Hagemann, MD; Beatrice Barber, MD: Christoph Terborg. MD: Frank Trostdorf. MD; Hansjorg Bazner, MD; Aletta Roth, MD:
Johannes Wahrle, MD; Moritz Keller, MD; Michael Schwarz, MD; Gernot Reimann, MD; Jens Volkmann, MD; Wolfgang Miiliges, MD; Peter Kraft, MD;
Joseph Classen, MD: Carsten Hobohm, MD: Markus Horn. MD: Angelika Milewski, MD: Heinz Reichmann, MD: Hauke Schneider, MD:; Eik Schimmel, MD:
(Gereon R. Fink, MD; Christian Dohmen, MD; Henning Stetefeld, MD; Otto Witte, MD: Albrecht Gunther, MD; Tobias Neumann-Haefelin, MD;

Andras E. Racs, MD: Martin Nueckel, MD; Frank Erbguth, MD; Stephan P. Kloska, MD: Arnd Dorfler. MD; Martin KGhrmann, MD; Stefan Schwab, MD:
Hagen B. Huttner, MD

Figure 3. Adjusted Graphical Regression Analysls of Combined Assoclations of INR Reversal, Systolic Blood Pressure, and Timing
With Hematoma Enlargement

No. of Patients With Hematoma

OR Favors Prevention of : Does Mot Favor Prevention  FValue

Patlents Enlargement, No. (35) {95% CI) Hematoma Enlargement | of Hematoma Enlargement

INR <1.3

Achleved 432 116 (26.9)

Did not achieve 421 191 (45.4) 0.37{0.26-0.53) =001
INR =1.3 within 4 hours

Achleved 17 43(19.8)

0.27 (0.15-0.43 —a— 001
Did not achleve 636 264 (41.5) i ) -

INR =1.3 within 4 hours
and systollc BP <160 mm Hg within £ hours

Achieved 193 315(18.1)

0.17{0.11-0.33 —.—— 001
Did not achleve 45928 220 (44.2) i ) -

0.1 1.0 10
OR (95% CI)

Multivariable model for the combined assodations, ie, extent and timing of nonmodifiable parameters associated with hematoma enlargement, ie, time
international normalized ratio (IMR) reversal and systolic blood pressure (BF), from symptom onsat toimaging, deep intracerebral hemorrhage location,

with hematoma enlargement. Hematoma enlargement was defined as ralative Mational Institutes of Health Stroke Scale score, and comorbidity (aTable 2 in
volume increase of >33% on follow-up imaging. Adjustments consisted of all the Supplement). OR indicates odds ratio.




Blood Coagulation, Fibrinolysis and Cellular Haemostasis © Schattauer 2011

Safety of prothrombin complex concentrates for rapid anticoagulation
reversal of vitamin K antagonists

A meta-analysis

Francesco Dentali'; Chiara Marchesi'; Matteo Giorgi Pierfranceschi% Mark Crowther?; David Garcia®; Elaine Hylek3;

Daniel M. Witt®?; Nathan P. Clark"'; Alessandro Squizzato'; Davide Imberti®; Walter Ageno’

"University of B cenza, Piacenza, Ita e amilton, Ontario, Canada; *University of New Mexico School of Medicing,
Albuquerque 5t v assachusetts, r Permanente Colorado Pharmacy Anticoagulation Service, Aurora,
Colorado, USA; "Kaiser Permanente Colorado Clinical Pharmacy Research Team, Aurora, Colorado, USA; PHospital of Ferrara, Ferrara, Italy

Table 2: Rate of complications.

Rate (95% Cl)
TE events 1.4% (0.8-2.1)
Death for all causes 10.6% (5.9-16.6)
TE events in pts treated for bleeding 1.9% (1.0-3.1)

TE events in pts treated before urgent surgery or invasive 0.8% (0.1-2.0)
procedures

TE events in pts treated with 4-factor PCCs 1.8%
TE events in pts treated with 3-factor PCCs 0.7%

0-3.0)

(1
(0.0-2.4)
TE events in high quality studies 2.3% (0.5-5.4)
Viral transmission after PCC administration 1.9% (0.3-4.9)

TE, thromboembolic, pts: patients, PCCs: prothrombin
concentrates.
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Major Bleeding in Patients With

Management of major bleeding events in patients Atrial F|bnllat|on Recelvmg Aplxaban or Warfann

jor Bleeding during Treatment with Dabigatran or Warfarin treated with rivaroxaban vs. warfarin: results
art J. Connolly, John W. Etkelboom, Michael D. Ezekowitz, .
ann, Mandy Fraessdorf, Salim Yusuf and Sam Schulman from the ROCKET AF trial
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Emorragie maggiori meno frequenti (drammatica riduzione
delle EIC)

Emorragie meno gravi in termini di mortalita

Emorragie gestibili nella maggior parte dei casi con misure di
supporto generale

Emorragie che impattano meno sui costi (meno emoderivati
usati, meno procedure invasive e/o interventi) e sulla
ospedalizzazione (ridofta durata di degenzq)
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Management of bleeding in patients @
treated with direct oral anticoagulants
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Vascular Medicine

Reversal of Rivaroxaban and Dablgatran by Prothrombin
Complex Concentrate

A Randomized, Placebo-Controlled, Crossover Study in Healthy Subjects

Elise 5. Eerenberg, MIY, Ficter W. Kamphuisen, MLY, Meertien K. Sijpkens, BSc;
Joost C. Meijers, PhlX, Hamy R. Buller, ML), Marcel Levi, MD

Backgrewad—ivarorihan md dabgaimn oo new ol anticoeguianis (ol specilically inh#Si (aoor Xo and thmmbis,
respecEvely. Clinkcal sidies on e prevention snd ireatment of venous and anerid omboembolism shiow pomising

resulis. & major dsadvialnge of these milcoggulants 15 the sbeence of o mbidote in coee of serious bleeding o when
N emargency Bilemvension needs immediale correcion of coagulaBion. This sudy evalusied the poleatiad of prothmmbin
comple. concentole (PCC) o reverse e anlicoagulant ofTect of thes: drugs.

Hahnis and Resuis—In 3 mndomized, double-Bind, placebo-conimiled siudy, 12 healthy male volnlsesrs moshved
fivarcxahan 30 mg tewice dally {n=6) of daiMgaiman 150 mg twice dally {a=6) for 2% days, folkowed by el o Sngle

bolus of 30 PLikg FOC {Colact) or 2 similer volume of saline. Afer 3 washosl period, this procedure was mepealed wilh
the olher anlicoagulant irealmenl. Rivaroxahan induced 3 sianificani prolongation of the prothrombén tme (15.6=1.3

versus 12307 saconds al haseling; P--0L001) thal wis immedialsty and compleiely reverssd by POC (128 10;
Pu0.01 ). The endogeaots Srombin poleatial wes ishibilsd by rivaroxaban (51 22%; baseline, 92=22%; P=0.002)
and pomualized with POC {114+ 26%; P<0.001), whereas saline had oo effect Dabigaimn icesssed e ool vaied
partinl Sromboplastia lime, scarin cotting lme (ECT), and thrombés lme. Adminésiralion of POC did aol resions (hess
coapulEion wests.

Cowclusien —Prolhmombin compler concenlrale immedialely and complelely reverses the anlicoaguland effect of
fvaroxahan in healthy subjects bl has oo Influence on the mbicogguiml action of dabigainn of the POC dose used in
thiss study.

Circulafion. 301 113415731579,

12 volontari
Selgl

6 rivaroxaban
6 dabigatran
CCP 50 Ul/Kg
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Reversal of direct oral anticoagulants

| Mosaad Almegren |

Table | Summary of specific reversal agents for DOACs

Idarucizumab Andexanet alfa Ciraparantag
Target Thrombin inhibitor (dabigatran) Direct factor Xa inhibitors (rivaroxaban,  Dabigatran, rivaroxaban, apipaban,
apixaban, edoxaban), LMYWH, edoxaban, LMVVH, fondaparinu
fondaparinux
Mechanism of action Moncompetitive binding to dabigatran  Binding to direct and indirect factor Xa  Moncovalent hydrogen bonding
inhibitors binds to the target drug
Onset of action Immediate 2-5 minutes 10 minutes

Administration and dose 5 g intravenously as two doses of 25 g 400800 mg intravenous bolus followed  100-300 mg intravenous bolus®
each, not more than 15 minutes apart® by 4-8 mg/min infusion’

Elimination Renal Mot reported Mot reported

Mores: “FDA-approved dose. "Choses used in clinical trials but not approved. “Chose used in Phase | clinical oial

Abbreviations: COACs, direct oral antcoagulants; FODA, US Food and Drug Administration; LMWH, low molecular weight heparin.




Idarucizumab is a
humamzed monoclonal Humanized Fab fragment
antibody fragment

Binding affinity around 350 times higher

than dabigatran to thrombin

No intrinsic pro-coagulant or
anticoagulant activity

D&wzggn . (f IV dosing by bolus or rapid infusion (2 x 2.5 g

m 50 mL in 15 minutes);
immediate onset of action (in minutes)

Thrombin
MW ~ 37 kDaltons

AR Short half-life (45 minutes-4h)

Figure 1  Structure and relative sizes of thrombin (Flla), dabigatran, and idarucizumab. Reprinted
with permission from Pollack et al."*
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Figure 3. Changes in the distribution of dabigatran after idarucizumab administration. A, Circulating dabigatran exists in a state of equi-
librium between the plasma and the extravascular compartments. Only unbound dabigatran in the plasma is able to bind thrombin and to
inhibit coagulation. B, Idarucizumab rapidly binds dabigatran in the plasma. This alters the equilibrium, causing dabigatran in the extra-
vascular compartment to move into the plasma and to potentially dissociate from thrombin (larger arrows). C, Because of the high affinity
of idarucizumab for dabigatran, thrombin is no longer inhibited, and it regains its capacity to trigger clotting.
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ORIGINAL ARTICLE

Idarucizumab for Dabigatran Reversal —
Full Cohort Analysis

Table 1. Baseline Characteristics of the Patients.

Total
Characteristic [N =503)

Age—yr

Median 79 77 73

Range 2496 21-96 21-96
Male sex — no. (%) 172 (57.1) 102 (50.5) 274 (54.5)
Weight — kg

Median 74 77 75

Range




Table 1. (Continued.)

Characteristic
Time since last intake of dabigatran — hr
Median
Range
Elevated ecarin clotting time at baseline — no. (%)

Elevated diluted thrombin time at baseline — no. (%)

Elevated ecarin clotting time or diluted thrombin time at
baseline — no. (%)

Group A
(N=301)

14.6
1.5-90.4
276 (91.7)
244 (81.1)
276 (91.7)

Group B
(N =202)

15.0
2.6-105.8
185 (91.6)
152 (75.2)
185 (91.6)

Total
(N=503)

15.6
1.5-105.8
461 (91.7)
396 (78.7)
461 (91.7)




Table 2. Indications for Dabigatran Reversal.

Indication

Bleeding
Intracranial
Subdural
Subarachnoid
Intracerebral
Gastrointestinal
Lower
Upper
Unknown
Intramuscular
Retroperitoneal
Intrapericardial
Intraarticular
Intraocular
Other
Mot identified

Trauma-related

Group A
(N=301)*

no. of
patients (96)

a8 (32.6)
39 (13.0)
26 (8.6)
53 (17.6)

137 (45.5)
47 (15.6)
52 (17.3)
42 (14.0)

9 (3.0)
10 (3.3)
7 (2.3)
5 (1.7)
1(0.3)
52 (17.3)
4(1.3)
78 (25.9)

Reason for procedure;

Abdominal condition or infection: hernia, peritoneal infection
Fracture or septic arthritis: involvement of the hip or femur

Cardiovascular condition: pacemaker implantation,
aneurysm repair

Central nervous system condition: craniotomy

Pancreatic or hepatobiliary disease: cholegystitis, cholangitis

Respiratory condition: chest trauma

Kidney and urinary tract condition: acute renal failure
Septicemia or sepsis

Skin condition: abscess, hematoma

Postoperative complications

Uterine condition

Poisoning; deliberate overdose

Group B
(N=202)F

49 (243)
41 (203)
37 (18.3)
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Figure 1. Key Measurements before and after the Administration of Idarucizumab.




Table 3. Patients Who Received More Than One Dose of Idarucizumab.®

Previous Dose of Baseline Level of Creatinine Approximate Time Reason for
Patient Mo. Aga Sex Dabigatran Index Event Unbound Dabigatran Clearance to Additional Dose Additional Dose

¥r mgtwice daily ng/ml ml/min

Group A
60 Male 114 Gastrointestinal 955 5.7 48 hr Recurrent bleeding
bleading

73 Male 110 Gastrointestinal 325 4314 36 hr Recurrent bleeding
bleading

76 Male 110 Hematuria 1360 15.2 24 hr Recurrent bleeding

73 Male 110 Gastrointestinal 329 290 24 hr Recurrent bleeding
bleading

Female Intestinal ooclusion 5 days Mew procedure
Female Ischemic large bowel 12 hr Postoperative

bleeding

Female Catheter placement ‘ & days Postoperative
for dialysis bleeding

Male Catheter placement 3 days [dose 2); Postoperative bleeding
for dialysis & days (dose 3) and new procedure




A GroupA

Pulmonary Embolism (86-yr-old woman, intracerebral ICH)
Ischemic Stroke (80-yr-old man, GI bleeding)

Pulmonary Embolism and DVT (81yr-old man, intracerebral ICH)
Myocardial Infarction (86-yr-old woman, intracerebral ICH)
Pulmonary Embolism and DVT (85-yr-old man, subarachnoid ICH)
Ischemic Stroke (70-yr-old woman, ruptured AA)

Ischemic Stroke (86-yr-old man, subarachnoid ICH)

DVT (86-yr-old woman, intramuscular bleeding)

Pulmonary Embolism and DVT (75-yr-old man, Gl bleeding)
DVT (94-yr-old woman, Gl bleeding)

Ischemic Stroke (83-yr-old woman, subdural ICH)

Myocardial Infarction (70-yr-old man, Gl bleeding)

Systemic Embolism (77-yr-old man, ruptured AA)

Myocardial Infarction (92-yr-old man, Gl bleeding)

Fatal

T T T
10 15 20
Days after Idarucizumab

25

30

B GroupB

Ischemic Stroke (72yr-old woman, infected joint)
Pulmonary Embolism (76-yr-old man, ruptured As)
Myocardial Infarction (70-yr-old man, pacemaker)
Myocardial Infarction (53-yr-old woman, hemothorax drain)
DVT (82-yr-old woman, cholecystitis)

Systemic Embolism and DVT (45yr-old man, valve repair)
Pulmonary Embelism (92-yr-old woman, cholecystitis)
Ischemic Stroke (94-yr-old man, femur fracture)
Myocardial Infarction (70-yr-old woman, spinal surgery)
Ischemic Recurrent Stroke (54-yr-old man, thrombectomy)

Fatal

10 15 20
Days after Idarucizumab

Figure 2. Adjudicated Thrombotic Events within 30 Days after the Administration of Idarucizumab.
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Idarucizumab
Emergency event The Antidote for Reversal of Dabigatran

John W. Eikelboom, MBBS, FRCPC; Daniel J. Quinlan, MBBS; Joanne van Ryn, PhD;
‘ Jeffrey 1. Weitz, MD, FRCPC

Confirm dabigatran presence: i.e. patient records, relatives, prescriptions
If possible, determine degree of anticcagulation i.e. verfy time of last dose, measure aPTT andior TT [dTT)

Figure 7. Proposed algorithm for manage-

lr lr lr ment of patients treated with dabigatran
; o o Ifo-restoning Roquirement for agent surgery or who present \;.rith blee:.:riing episode{s}e{:jr
Mild to moderate bleading } [ conirl ] [ require urgent surgery/invasive procedures.
l bleedng inwachve procedire et  hours *Administer two 50-mL vials of idarucizumab
1 \ l 1 (each containing 2.5 g) intravenously. In
rare cases when dabigatran anticoagula-
\TTTTTTTTTTTTTTTTT T tion remains present after idarucizumab and
l bl b 2] J bleeding continues in the patient, a second

1

I

]

E 5-g dose of idarucizumab may be consid-

L " ered. aPTT indicates activated partial throm-
| R boplastin time; dTT, diluted thrombin time;

! Proce ed immed y UE '

i mir in':;g-m':ﬂ;dﬁuﬂr;mw and TT, thrombin time.

|

L

If time permits, measune aPTT
andior TT[dTT]

¥ $ \ 4

Reintroduce anticoagulation appropriately after event, depending on patients thrombotic/bleading risk

Uirculation. 2015;132:2412-2422,
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Binding of
Prothrombinase Binding of Andexanet Alfa
Complex Andexanet Alfa to Pentasaccharide-
Inhibited by Direct to Direct Factor Xa or LMWH-ATIII
Factor Xa Inhibitors Inhibitors Complex
Andexanet
Direct Direct Alfa
Fac.tr:f Xa And:'xf:net Fac'trg:)(a
Factor Xa Inhibitor Inhibitor
(, / (. . «/ - s419A
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| o
§ Indirect
Factor Xa
Inhibitor

Original artwork by: Mohammad A. Rattu, PharmD
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Figure 1. Time Courses of Anti—Factor Xa Activity before and after Administration of Andexanet.
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on the basis of predefined criteria. Of 47 patients in efficacy

population, 37 had excellent or good hemostasis (79%; 95%
CI, 64%—-89%). Of 67 patients in safety population, 12 had
thrombotic events (18%) within 30 days after andexanet alfa

“ ORIGINAL ARTICLE ”

Andexanet Alfa for Acute Major Bleeding

Associated with Factor Xa Inhibitors was administered. The thromboses included one myocardial

infarction, five strokes, seven deep vein thrombosis, and one
pulmonary embolism.’!

Table 1. Characteristics of the Patients at Baseline.*

Safety Population
(N=67)

Efficacy Population
(N=47)

Characteristic

A Rivaroxaban (N=26) B Apixaban (N=20)
300— Sm_
3 E
w W 400
£ 600+ £
& £z .
g ' . . £ 3004
‘t { . .
s 400 . . %
s .
g : £ 200 ;
& & .
) -
. N =
Baseline End of End of 4 Hr 8 Hr 12 Hr Baseline End of End of 4 Hr 8 Hr 12 Hr
Bolus Infusion Bolus Infusion
Median 77.0 16.8 30.6 1777 127.1 97.9 Median 1497 103 . 0 1 1002
Percent Change -89 (-5810-04) -86(-55t0-93) -39 (-27to-45) -49 (-43t0-57) -64(-51to-70)| PercentChange -93 (-87to-04) 92 (-85to-04) -30(-23to-46) -28(-19t0-38) 31(-27to-4])
(95% CI) (95% CI)




Managing reversal of direct oral anticoagulants

in emergency situations

Anticoagulation Education Task Force White Paper

Walter Ageno’; Harry R. Biiller?; Anna Falanga’; Werner Hacke*; Jeroen Hendriks**; Trudie Lobban’; Jose Merino®; lvan 5. Milojevic®;

Francisco Moya'®; H. Bart van der Worp''; Gary Randall'?; Konstantinos Tsioufis'?; Peter Verhamme'®; A. John Camm'31¢

Bleeding or Need for Surgery in Anticoagulated Patients

Mild
Bleeding

* Delay or omit the
next dose

* Evaluate
concomitant
medication

* Checkrenal
function

* Consider any
possible underlying
source of bleeding

* Reassure the patient

* Ensure
anticoagulation
continued

'

Resume anticoagulant as soon as hemostasis satisfactory and patient stabilized

Moderate to
Severe Bleeding

Source Control:

+ Mechanical
compression

* Endoscopic, surgical

hemostasis

* Interventional
radiological
hemostasis

-

Supportive Measures:
* Fluid replacement

* Transfusional
support

* Maintain diuresis

Y

Life-threatening
Bleeding

Consider:

» PCC (4 factor)
50U/kg + 25 U/kg

aPCC - 50U/kg,
up to 200 U/kg

For dabigatran:
idarucizumab 5g*

+ B

?

Emergency
Surgery

Proceed to surgery
when necessary
- wait if possible

Check
anticoagulation
status if time
available

Cross-match
blood; packed
RBC stand-by

PCC (4 factor)
stand-by

For dabigatran:
idarucizumab 5g

v

9107 J50W9EH quioy]




Platelet transfusion versus standard care after acute stroke 3> @ s @)

due to spontaneous cerebral haemorrhage associated with
antiplatelet therapy (PATCH): a randomised, open-label,

phase 3 trial

fenk A Marguering }

ogls*, Charlotte Cordonnier*, Rustam Al-Shahi Salman®, Koen de Gans, MariaM Koopman Anneke Brand Charles B Majoie,
s Vermewlen, Paul | Nederkoarn Rob | deHaan, Yvo B Roos, for the PATCH Investigatarst

Platelet transhusion  Standard came Oddis ratio p valwe
groug (n= 97} group (n=93} (D5 %I
Alive 2t 3 manths {sursval) &6 (6H%] 72 (FF%) 062 (0-33-119) 015
MRS score 4-6 at 3 months 70 (72%) 52 (S6%) 2.04(112-374) 00195
MRS soore 36 at 3 months 86 (B0 FE& [(H2=) 175 (0F7-349F) 0Oa8
Median IOH growth at 24 b 201 {032-9.34) 116 (0.03-4-43) 081

{mLj®

Catzare n {%) or median (). mRS=modified Fankin Sale. KH= intracendtal heemomhage. = m=20 in phtdet
trsfusion group and 735 in standard e group.

Table ¥ Secondary ouvtcomies imthe Entention-to-treat population
Omite CImisl CmiSz Emity Emss Omitss B mise
| Adjuzted common OR 2-05 (95% O 1-18-3-56), p=- 00114
Plazcict | |
transfmion |1 5 5 16 o 9 1
growp 1B [5-TE) | G-2%) {16-5%) [305%) (5-2%) (32-0%)
=97
e | 3 & g 4 I 5 n
growp %) (B5%) [B-6%) @58%) RETE) [54%) (z26%)
(=33}
T T T T 1
r.i} 40 &0 Bo 100
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Figure 2: Distribution of mBS scoreat 3 months
mRS=modified Rankin Scale. Of=odds mtio.

Platelet Standard care

transfusion group  growp (R=93)
=27}
Mean age fyears) P42 (459-04) F35(40-92)
Man 55 (5 %) oF [61%)
Wormen 42 (43w 36 [30s)
Wascular comorbidities
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Take home messages

Il reverse urgente rappresenta il cornerstone del management pratico
dei sanguinamenti maggiori/a rischio di vifa in corso di terapia
anficoagulante in combinazione con misure generali

Avere a disposizione un anfidofo rappresenta una facilitazione ed una
“sicurezza” per la gestione della terapia anficoagulante

| CCP in associazione alla VK1 sono misure consolidate per il reverse
urgente degli AVK

Frequenza e gravita dei sanguinamenti in corso di DOACSs sono minori
rispetto alla terapia con AVK

L'uso di misure di supporto generale sembra essere efficace nella
maggior parte dei casi di sanguinamento da DOACs, specie per le
emorragie extracraniche

In attesa di avere a disposizione antidoti per tufti i DOACs, oggi € gid
disponibile un anfidoto specifico per dabigatran che ci permette di
superare uno dei maggiori gap iniziali di questi farmaci



