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<30 cc 30-60 cc >60 cc

%  Mortalité
-Lobaire
-Profond

7%
23%

60%
64%

70%
93%

Broderick J et al. Stroke 1993

Le volume de l’hématome prédit la 
mortalité à 30 jours

Volume



Cible: L’expansion de la taille de l’hématome

NCCT

33.9 cc

90.8 cc

Ct contrôle

• 33% HIC => expansion +

• 54% HIC associées à l’anticoagulation



Interventions Potentielles

1. Réduction de la TA

1. Traitement hémostatique
(selon l’anticoagulant)

1. Warfarin

2. Héparine et HBPM

3. NACO
• Anti-thrombine

• Anti-Xa



1) HIC avec warfarine (et INR élevé)

1. Vitamine K 10 mg IV

2. Réplacement des facteurs de coagulation dépendants à la 

vitamine K (II, VII, IX, X)

Steiner T et al. Lancet Neurol 2016;15:56-73

Etude INCH



2) HIC associées au dabigatran

• Fragment d’Ac monoclonal 

• Antidote SPÉCIFIQUE au dabigatran

• Haute affinité (350x) pour dabigatran que

pour la thrombine

• Efficacité presque immédiate (<5-10 min) 

et soutenue

• Pas d’effet sur plaquettes, coagulation

– 5 événements prothrombotiques

(associés au risque de base?)

• Bolus 2.5 mg IV x 2

• Durée (12) 24h

• Disponible au Québec

Niessner A et al. Eur Heart J 2017

REVERSE_AD



3) HIC associées aux anti-Xa

• Andaxanet-alfa
– Antidote contre apixaban, edoxaban, 

enoxaparin, rivaroxaban

– Analogue recombiné de facteur Xa

– Bolus sur 15-30 minutes + infusion de 2 
heures (dep sur agent/heure de dernière
dose)

• ANNEXA-4
– Effet transitoire (durée <4h) avec rebond

vers niveaux placebo par la suite

– 10% évenements prothrombotiques

• 1 IM, 5 AVC, 7 TPP, 1 EP

• <30 jours post-andaxanet
Connolly SJ et al. NEJM 2016 septembre

Approuvé aux EU (fast track)
Pas en approuvé au Canada



ANNEXA-4 phase 4

Any intracranial bleeding (n=400) 

Usual care Andaxanet alfa
bolus + infusion

Randomization 1:1

Effective hemostasis : 35% 
hematoma volume at 12 hours 
AND <7 point increase NIHSS

Tx empirique:

• PCC 50 U/kg (max 3000 U) 

ou 2000 U stat si poids non-

dispo

± hémodialyse

± charbon activé (<2 heures de 

derniere prise)

± acide tranexamique?



Ciraparantag: antidote universelle?

• Antidote pour:
– Anti-Xa oraux

– Anti-thrombine (IIa), 

– HBPM, 

– Héparine IV, 

– Fondaparinux

– (pas warfarine)

• Molecule synthétique

• Renversement immédiat (<20 min)

• Pas effet pro-coagulant

• Durée 24h

• Etudes en cours (ok phase I)



II. Reprise de l’anticoagulation post-

HIC?



Risque HIC récidivant:

• Cause

• Reversible ou pas 

• cure anévrysme, hsd

trauamtique, contusion

• Microangiopathie (HTA, 

CAA)

• Localisation

-lobaire (7-10%) > profond (2-3%)

• Reprise d’ACO

• Contrôle HTA

Risque AVC ischémique:

- Indication l’anticoagulation:

- FA (CHADS, CHADS-

VASC)

- Valve métallique

- TPP/EP



Lignes directrices (?)

• Pas de recommendation spécifique

• (Écriture des lignes directrices sur HIC sous peu)

2015

2014

2015



Sondage d’experts mondial (n=228)

Taux de réintialisation variable (30-98%) selon le scénario clinique

Xu Y et el. PLOS One 2018



CAA: Critères modifiées de Boston

Sensitivity 95% (95% CI 76-99%) 

Specificity 81% (95% CI: 62-93%) 
Linn J et al. Neurology 2010.

D 57 ans,

HIC symptomatique



Edinburgh CT/APOE criteria for CAA-

ICH

C-statistic 92% (95% CI 86-98)

Rodrigues MA et al. Lancet Neurology 2018;17:232-40
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eFigure 2. Unmatched survival and event rates in A-fib patients – 
analyzing OAC resumption-status. 

 

 
Unmatched Kaplan-Meier survival curves, ischemic, and hemorrhagic event rates in A-fib patients with and without OAC 
resumption. (A) Kaplan-Meier survival rates of patients with A-fib with and without OAC resumption from index-ICH until 1-year 
follow-up, analyzed by log-rank, Breslow and Tarone-Ware testing, with corresponding P Values. (B) Incidence rates of new 
ischemic events over the 1-year follow-up period in patients with and without OAC resumption. (C) Incidence rates of 
hemorrhagic events over the 1-year follow-up period in patients with and without OAC resumption. Numbers for patients at risk 
apply to part A-C. One year after OAC-ICH 8.2% (n=9/110) of resumed patients versus 37.5% (n=171/456) of patients without 
OAC resumption had died (P <0.001). The crude incidence of bleeding events was not significantly different among A-fib 
patients with and without OAC resumption (OAC resumed: 7.3% (n=8/110) versus 5.7% (n=26/456) non resumed patients;  
P =0.532), the incidence of new ischemic events was significantly increased in patients without OAC resumption (5.4% 
(n=6/110) versus 14.9% (n=68/456); P =0.008). 
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19 German centers, 2006-2010

• 110 of 556 OAC-related ICH survivors 

with atrial fibrillation (19.4%) restarted 

on OAC

Median time to OAC resumption: 31 days

Kuramatsu et al. 
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eTable 9. Propensity-matched Cox regression analyses of long-term 
mortality in A-fib patients. 

 
 
 

Patients with 
atrial fibrillation 

(n=261) 
 

 
 

No. of 
patients 

 
No. of 

events (%) 

 
Hazard ratio 

(95%CI) 

 
 

P Value 

 
Adjusted 

Hazard ratio 
95%CI) 

 
P Value 

 
Overall 

 
261 

 
56 (21.5%) 

    

 
OAC resumption 
 
 

 
108 

 
9 (8.3%) 

0.233 
(0.114-0.476) 

 
<0.001 

0.258 
(0.125-0.534) 

 
<0.001 

 

 
No OAC resumption 
 
 

 
153 

 
47 (30.7%) 

 
1 (reference) 

  
1 (reference) 

 

 
Cox regression analysis included all OAC-ICH patients with A-fib after propensity matching. Hazard ratio model was adjusted 
for events (new ischemic, recurrent hemorrhagic) during 1 year of follow-up and by propensity score (age, ICH volume, IVH, 
hematoma growth, NIHSS, CHADS2 score as well as pre- and discharge-mRS). Assumption of proportionality was tested by 
locally weighted scatterplot smoothing of partial Schoenfeld residuals and PH testing. All covariates met the assumption. 
Significant parameters are expressed in bold.  

Downloaded From: http://jama.jamanetwork.com/ by a University of British Columbia Library User  on 03/04/2015

74% RR in 

long-term 

mortality
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eTable 8. Propensity-matched analysis of event and incidence rates in A-fib 
patients – new ischemic stroke versus recurrent ICH. 

 
 
 
Patients with  
atrial fibrillation 
 
 

 
 

No. of  
Patients 

 
No. of 

events (%)

 
 

P Value 

 
 

Incidence rate per  
100 patient years 

(95%CI) 
 
 

 
P Value 

 
New cerebral Infarction 

 
261 

 
20 (7.7%) 

  
8.7 (3.8-12.6) 

 

 
According to treatment 

   OAC resumption 108 4 (3.7%) 
0.04 

3.9 (1.9-5.8) 
0.02 

   No OAC resumption 153 16 (10.5%) 12.7 (6.5-19.1) 

 
 

 
Recurrent ICH  

 
261 

 
9 (3.4%) 

  
3.9 (1.4-6.5) 

 

 
According to treatment 

   OAC resumption 108 4 (3.7%)  
0.55 

3.9 (1.9-5.8)  

0.92 
   No OAC resumption 153 5 (3.3%) 3.9 (2.2-5.7) 

 

 
Analysis included all OAC-ICH patients with A-fib after propensity matching. Given are: total number of patients for analysis, raw 
number of events and incidence rates (per 100 patient-years) calculated for time on each specific treatment (OAC versus no-
OAC as defined) during 1 year of follow-up. Significant parameters are expressed in bold. 

Downloaded From: http://jama.jamanetwork.com/ by a University of British Columbia Library User  on 03/04/2015

65% RR new 

cerebral infarcts
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eTable 8. Propensity-matched analysis of event and incidence rates in A-fib 
patients – new ischemic stroke versus recurrent ICH. 

 
 
 
Patients with  
atrial fibrillation 
 
 

 
 

No. of  
Patients 

 
No. of 

events (%)

 
 

P Value 

 
 

Incidence rate per  
100 patient years 

(95%CI) 
 
 

 
P Value 

 
New cerebral Infarction 

 
261 

 
20 (7.7%) 

  
8.7 (3.8-12.6) 

 

 
According to treatment 

   OAC resumption 108 4 (3.7%) 
0.04 

3.9 (1.9-5.8) 
0.02 

   No OAC resumption 153 16 (10.5%) 12.7 (6.5-19.1) 

 
 

 
Recurrent ICH  

 
261 

 
9 (3.4%) 

  
3.9 (1.4-6.5) 

 

 
According to treatment 

   OAC resumption 108 4 (3.7%)  
0.55 

3.9 (1.9-5.8)  

0.92 
   No OAC resumption 153 5 (3.3%) 3.9 (2.2-5.7) 

 

 
Analysis included all OAC-ICH patients with A-fib after propensity matching. Given are: total number of patients for analysis, raw 
number of events and incidence rates (per 100 patient-years) calculated for time on each specific treatment (OAC versus no-
OAC as defined) during 1 year of follow-up. Significant parameters are expressed in bold. 
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No difference in 

recurrent ICH 

rate

warfarin

Deep ICH 47.5%

Lobar ICH 37.9%

Infratentorial 14.4%



Danish National 

Prescription Registry

1997-2013

1752 of 6138 (29%)

patients with AF and 

ICH restarted on 

anticoagulation



45% RR in IS/SE and 

all-cause mortality

41% RR in IS/SE

45% RR in all-cause 

mortality

No difference in 

recurrent ICH rate



Stroke. 2017 Jun;48(6):1594-1600.

Thromboembolic events Recurrent ICH



ANN NEUROL 2017;82:755–765

• 1,012 OAC-related ICH survivors with atrial fibrillation

- 633 nonlobar ICH (28% resumed OAC)

- 379 lobar ICH (23% resumed OAC)

• Median time resumption 35-44 days



ANN NEUROL 2017;82:755–765

71% RR in all-cause 
mortality (lobar ICH)
vs. 75% RR (deep ICH)
4-fold increase in 
favorable outcome

52% RR in IS (lobar ICH) 
vs. 61% RR (deep ICH)

No difference in 
recurrent ICH rate



ANN NEUROL 2017;82:755–765

N=190



PROGRESS: Réduction de la TA diminue le 

risque d’HIC

Progress investigators. Lancet 2001;358:9297:1033-41

Réduction

TA 

moyenne: 

12 

mmHg/5 

mmHg



SPS3: Réduction TA intesive (<130 mmHg) 

bénéfique pour la prévention d’HIC

HR 0.37 (0.15-0.95), 

p=0.03 pour HIC 



• Études observationelles

• Échantillons de petite 

taille

• Possible bias de 

selection 



Ongoing recruitment in OAC after ICH RCTs 

Acronym Sites Patients
Target 

sample

APACHE-AF 16 54 100

NASPAF-ICH 10 16 100

SoSTART 26 41 190

STATICH 3 2 500

A3ICH - - 300

PRESTIGE AF    - - ~650

ASPIRE - - ~650



R

N=100

2:1

Day 1

Main inclusion:

High risk AF (CHADS2 

≥2) and prior ICH 

NOAC (n=67)

ASA 81 mg (n=33)

Common 
Termination Date

Recruitment period: 24 months

Last participant followed: 6 months

Total study duration: ~ 3 years

Mean follow-up per participant: 12 months (range 6 - 30 months)

Special procedure: MRI at study entry for post-hoc risk stratification according to 

burden of CSVD and end study for accrual of CMBs and covert infarcts

U

B

C

u

l

g

a

y

U

o

A C

H

U

M

u

O

t

w

M

c

M

a

s

t

e

r

S

u

n

n

y

b

r

o

o

k

U

H

N

U

W

O

laura.gioia@umontreal.ca

Clinique neurovasculaire CHUM
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