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ICTUS ISCHEMICO

Il flusso di sangue è bloccato
da un trombo o da un embolo

ICTUS EMORRAGICO

Il sangue fuoriesce dalla
rottura di un’arteria

E’ il danno cerebrale
causato dall’interruzione del
flusso di sangue al cervello per
chiusura o rottura di
un’arteria cerebrale
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Annual age-adjusted incidence of first-ever stroke, by race.  Inpatient 
plus out-of-hospital ascertainment. 
(GCNKSS: 1993-94 and 1999). Source: Stroke 2006;37;2473-2478.
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Emorragia intracranica

Intraparenchimale Subaracnoidea Ematoma sottodurale

Arteriolosclerosi
Ipertensione arteriosa

Angiopatia amiloide
Malformazioni AV
Cavernomi
Trombosi venose
Infarti emorragici
Neoplasie
Aneurismi micotici
Vasculite cerebrale

Sine materia
Aneurismi cerebrali

Spontaneo
Traumatico

Disordini Congeniti o Acquisiti della Coagulazione
FARMACI ANTITROMBOTICI E ANTICOAGULANTI 
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Intracerebral Hemorrhage Mortality

S.M. Fernando et al., Stroke 2021
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Prevalenza ed incidenza in Toscana
Ø 10.000 nuovi ictus per anno, di cui l’80% sono ischemici 
Ø 2000 ictus emorragici (80% emorragia intraparenchimale e 20% 
emorragia subaracnoidea).
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Etiologic Classification of Intracerebral Hemorrhage
SMASH-U

Meretoja A et al, 2012
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Valutazione del paziente con sospetta emorragia cerebrale 

Raccolta dati anamnestici: fattori di rischio, inizio dei sintomi, segni neurologici, tipo di 
anticoagulante e per quale indicazione, ora di assunzione dell’ultima dose, eventuali 
eventi traumatici

Sintomi di esordio: nell’emorragia intracranica cefalea, nausea, vomito e sintomi 
neurologici. Nell’emorragia subaracnoidea può essere presente solo una severa cefalea.
Nell’ematoma subdurale si può avere un deterioramento neurologico a partire da sintomi 
lievi. 

Gorelick PB et al, Neurology 1986
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Lo Stroke è una patologia tempo-dipendente qualunque sia la 
sua eziologia 

Esecuzione della TAC cranio entro 30 min dall’ingresso in Ospedale
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Risk factor for Poor Outcome

Ø Increasing age
Ø Severe impairment on baseline exam
Ø Early neurological deterioration
Ø Antithrombotic use
Ø Initial ICH volume
Ø ICH location
Ø Intraventricular extension
Ø Hematoma shape and features
Ø Hematoma Growth
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Predictors of Hematoma Expansion

Hematoma growth is a determinant of mortality and poor outcome after intracerebral hemorrhage
Attenuation of growth is an important therapeutic strategy

Davis SM et al. Neurology 2006
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Maschio 72 aa, pregresso ictus cardioembolico in terapia con Apixaban 5 mg x 2. Ultima assunzione 3 ore prima dell’evento 

2 h 6 h

Maschio 75 aa, pregresso ictus cardioembolico in terapia con Dabigatran. Ultima assunzione non nota

5 h 8 h
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Association of time and extent of INR reversal
with hematoma enlargement

Effect of early intensive blood pressure 
lowering treatment on the primary outcome

Anderson CS et al. NEJM, 2013

Kuramatsu JB et al. Jama, 2015
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Questi dati sono validi per tutti i pazienti, senza distinzioni di 
sesso, di età e di gravità dell'ictus.

Dalla SUTC, Cochrane Library 2009
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Evolving antithrombotic treatment patterns for patients
with newly diagnosed atrial fibrillation

Camm AJ et al, Heart 2017

In Italia nel 2022 circa 1.800.000 persone sono state trattate con TAO (VKA/DOAC) pari al 3% della popolazione 
generale; circa il 10% delle persone sopra i 65 aa (nota AIFA).
Circa 1.400.000 pazienti in terapia con DOAC (80%).
L’incidenza di complicanze emorragiche varia da 1.25 a 3.5 per 100/anni paziente = circa 17.000-35.000 
eventi/anno
Si stimano circa 2500/3200 emorragie cerebrali con VKA e 4000/5000 con DOAC
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Fatal Intracranial Hemorrhage

Katsanos AK et al, Eur J Neurol 2018
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DOACs and Reversal Agent

Kustos et al. Medicine, 2019
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EHRA, 2021
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Informazioni indispensabili per la gestione della emorragia intracranica 
ØE in terapia con farmaci anticoagulanti?
ØSe si, QUALE FARMACO?

Orario di assunzione del farmaco e ultima dose somministrata
Indicazione al trattamento 

Half time            Five half live
Dabigatran 12-17 hours 2.5-3.5 days
Rivaroxaban 5-9 hours              1-2 days
Apixaban 8-15 hours 1.5-3 days
Edoxaban 6-11 hours 1.3-2 days

Scaglione F. Clin Pharmacokinet, 2013

Tomaselli GF et al. J Am Coll Cardiol, 2020
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Expected C-peak and C-trough DOAC levels in NVAF and VTE 
patients enrolled in phase II-III clinical studies

Gosselin RC et al. Thromb Haemost, 2018

Plasma concentrations of the oral factor Xa inhibitors <30 ng/mL is usually considered negligible for all the 
DOACs.
For Dabigatran, a normal diluted thrombin time or ecarin chromogenic or clotting assay result excludes relevant
dabigatran concentrations.

Van Es D et al. Eur Heart J, 2023
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Reccomendations for DOACs measurement

Douxfils J et al. Thromb Haemost, 2021

Ø Non conoscenza del tipo di anticoagulante
assunto

Ø Non conoscenza dell’ora dell’ultima assunzione in 
paziente stabile senza segni di progressione

Ø Assunzione del DOAC da più di 18 ore 

Ø Volume dell’emorragia sopratentoriale > 70 ml
Ø GCS < 6 e/o NIHss >35
Ø Aspettativa di vita ridotta per cause extracerebrali
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Tomaselli GF et al. J Am Coll Cardiol, 2020
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ICH and Max-ICH Score

Schimdt FA et al. Neurology, 2018
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Reversal strategies targets or factor supplements
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Modo di somministrazione e dosi

Idarucizumab:  5 g. ev da ripetere eventualmente in caso di recidiva di sanguinamento con 
tempi di coagulazione prolungati

Andexanet alfa: 

4PCC: 25-50 U/Kg ev
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Idarucizumab for Dabigatran Reversal

Pollack CV et al. NEJM, 2017 Connolly SJ et al. NEJM, 2019

Andexanet alfa for Factor Xa Inhibitors
Reversal
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Hemostatic Efficacy of DOACs Reversal
Excellent: 0%-20% increase in hematoma size
Good: increase 20%-35%

Intracranial spontaneous hemorrhage
ANNEXA-4 Substudy

Demchuck AM et al. Stroke, 2021

Huttner HB et al. Stroke, 2022

Kermer P et al. Int J Stroke, 2020
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Clinical outcomes in patients with DOACs related ICH  

Huttner HB et al. Stroke, 2022

Costa OS et al. Critical Care, 2022

ANNEXA-4 and RETRACE II ANNEXA-4 and 4F-PCC US healthcare system
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Mortality Direct Oral Anticoagulant Reversal Agents 
in Intracranial Hemorrhage

Chaudhary R et al. Jama Netork Open, 2022
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Four Factor Prothrombin Complex Concentrate for treatment of Bleeding
Related to Direct Oral Anticoagulants

Sarode R et al. Ann Int Med, 2023 In Press
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Thrombotic event after Reversal DOACs in Itracranial Hemorrhage

Ø Patient’s intrinsic thrombotic risk
Ø Activation of coagulation concomitant with bleeding
Ø Withdrawal of the anticoagulant
Ø Reversal agent itself

ANNEXA-4 Final study
Thrombotic Events within 30 days from Andexanet administration

Milling TJ et al. Circulation, 2023

Thrombotic events: 38% within 6 days
62% 6-30 days after treatment
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Thrombotic event after Reversal DOACs in Intracranial Hemorrhage

Anticoagulation Reverse Mortality rate Thromboembolic event rate

4-PCC 77% 26%                                    8%
Andexanet alfa                                        80%                                  20%                                   10.4% 
Idarucizumab 82%                                 11%                                    5%

Chaudhary R et al. Jama Network Open, 2022
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Dear ANNEXa-I Investigator and Study Coordinator,

On behalf of PHRI, Alexion and AstraZeneca, we would like to 
inform you of the following:
•A pre-specified interim analysis on the primary endpoint was 
performed as planned on 31 May 2023.
•The primary efficacy objective of the ANNEXA-I 
study (Andexanet Alfa-18-513) was met:

Ø Variazione del punteggio NIHss dal basale a 12 ore di 6 punti
o meno

Ø Aumento del volume dell’ematoma a 12 ore inferiore al 35%
Ø Nessuna terapia di salvataggio somministrata tra le 3 e le 12 

ore dopo la randomizzazione
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Guidelines
Ø 2022 American Heart Association/American Stroke Association
Ø 2021 European Heart Rhytm Association
Ø 2020 American College Cardiology
Ø 2019 European Stroke Organisation
Ø 2018 American Society of Hematology

EHRA 2021EHRA 2021AHA/ASA 2022 ACC  2020
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Gomez-Outes A et al. Curr Cardiol Rep, 2023

When and How to Use Reversal Agents for Direct Oral Anticoagulants
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Meta-Analysis of Reversal Agents for Severe Bleeding Associated with
Direct Oral Anticoagulants

Gomez-Outes A et al. J Am Coll Cardiol, 2021
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LINEE guida
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Eventi tromboembolici
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Acute intracranial hemotthage

Urgent anticoagulant reversal is indicated for patients with acute intracerebral, intraventricular, subarachnoid or 
subdural hemorrhage associated with active anticoagulation

When to use aReversal agent
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G L O B A L  E N R O L L M E N T

Dear Investigators and Study Coordinators
Welcome to the Italy Enrollment Dashboard! 

Italian Newsletter
April 2023

THANK YOU for your continued contributions to this trial. Your hard work and dedication is really appreciated!

Interim analisys 
ongoing! Thanks to 

your great job the data 
cleaning in Italy is 

achieving the deadline!

2 new patients enrolled 

at the sites of 

Dr. Becattini and Dr. 

Zini 
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 Toni Del Sette  Becattini  Anticoli  Diomedi Della
Marca

 Roveri  Zini  Martini  Citerio Bonato  Orlandi

Italy Active Sites

ITALIAN ENROLLMENT 

Screened Patients Randomized Patients
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Huttner HB et al. Stroke, 2022

Clinical outcomes in patients with DOACs related ICH  

Costa OS et al. Critical Care, 2022

Huttner HB et al. Stroke, 2022

Costa OS et al. Critical Care, 2022
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Thrombotic event after Reversal DOACs in Intracranial Hemorrhage

Anticoagulation Reverse Mortality rate Thromboembolic event rate

4-PCC 77% 26%                                    8%
Andexanet alfa                                        80%                                  20%                                   10.4% 
Idarucizumab 82%                                 11%                                    5%

Chaudhary R et al. Jama Network Open, 2022

Percentage of patients with ICH at enrollement in the studies of andexanet alfa, idarucizumab and 4-PCC was
64%, 33% and 12%
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The ICH Score

Hemphill JC et al. Stroke, 2001
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Mortalità  a 30 giorni nei pazienti con stroke

Prevalenza ed incidenza in Toscana
Ø 11.000 nuovi ictus per anno, di cui l’80% sono ischemici 
Ø 1650 ictus emorragici ( 80% emorragia intraparenchimale e 
20% emorragia subaracnoidea).
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