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Objectifs 

1.  Connaître les stratégies de traitement médical et chirurgical de 
l’hémorragie cérébrale 

2.  Définir le risque de récidive d’hémorragie cérébrale primaire
3.  Décrire l’approche à la reprise d’un traitement antithrombotique post —

hémorragie cérébrale.



Divulgations d’intérêt 

•  Ad board honoraria: Bayer Inc 



Issues Cliniques à 30 jours
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Interventions Potentielles en HIC

1.  Réduction de la TA

2.  Traitement hémostatique 
–  Coagulation normale 
–  Coagulation anormale

3.  Options chirurgicales
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Systolic  BP  Ume  trends  
1  hour  -­‐  Δ14  mmHg  (P<0.0001)

6  hour  -­‐  Δ14  mmHg  (P<0.0001)


INTERACT 2: Contrôle de la TA
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% patients avec cible  TA < 140 mmHg :
33% à 1 heure

 53% à 6 heures
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Antihypertensive Treatment of Acute Cerebral 
Hemorrhage (ATACH) II  

•  Phase III multicentrique
•  N=  1,280
•  Infusion nicardipine IV, titré selon la cible TA 

–  Intensif (<140 mmHG)
–  Standard (<180 mmHg)

•  Criteres d’inclusion
–   ≤4.5 heures du début des sx
–  Volume HIC < 60 cc
–  TA systolique >180 mmHg

•  mRS 4-6 à 90 jours

Quershi A et al. NEJM 2016



ATACH II: Résultats 

2


Temps moyen à 
la 

randomization:
183 ± 56 
minutes

Quershi A et al. NEJM 2016

TAsys  moyenne:  141


TAsys  moyenne:  128




ATACH II: Résultats 





Conclusions 
•  La réduction de la TA jusqu’à 140 mmHg:  

–  n’est pas associée avec une réduction de la mortalité ni 
morbidité chez patients avec HIC (INTERACT II, ATACH II) 

–  est possiblement associée avec une amélioration des 
outcomes fonctionnels (INTERACT II) 

•  La réduction de la TA <140 mmHg ést associée avec 
plus de évènements adverses (surtout 
néphrologiques). (ATACH II) 

•  A la lumière des données des 2 essais cliniques, il est 
raisonnable de viser un cible maximal de 140 mmHg 



II. Traitement hémostatique de l’HIC 


Coagulation normale Coagulation anormale

•  Facteur VIIa recombinant (FAST) 
•  FVIIa + spot sign (SPOTLIGHT, 

STOP-IT) 
•  Acide tranexamique (STOP-AUST, 

TICH-2) 

•  Anticoagulants (ACO) 
•  Warfarine 
•  NACO (dabigatran, apixaban, 

rivaroxaban) 



HIC associées aux anticoagulants
•  10-12% HIC 

–  Cause fréquente et croissante de HIC  
–  Utilisation d’ACO pour FA chez une population viellissante 

•  Souvent associée avec une anomalie sous-jacente  
–  HTA mal-contrôlé (lipohyalinose des petits vaisseaux) 
–  Angiopathie amyloide cérébrale 
–  Anomalie vasculaire intracranienne (malformation AV, fistules durales, 

cavernome) 

•  L’expansion de l’hematome est plus fréquente (36-54%) 
•  Le taux de mortalité est plus élévée (33-50%  67%) 

 



A. HIC sur warfarine (avec INR élevé)

1.  Cesser warfarine
2.  Vitamine K 10 mg IV

– Début action 2 heures, maximal à 24 h!
3.  Réplacement des facteurs de coagulation dépendants à la vitamine 

K (II, VII, IX, X)
A.  Plasma frais congélé

•  Délais a/n banque de sang, décongélation, cross-match etc, gros volumes
B.  Concentré de complexe prothrombinique (PCC)

•  Pas de cross-match nécessaires, administration rapide sur 15 minutes , 20-40 ml, 
risque de thrombose artérial 1-2%

C.  Facteur VIIa recombiné

Hemphill JC et al. AHA/ASA guidelines, Stroke 2015



Essai clinique INCH 

•  Phase II, PROBE 
•  HIC (HIP ou HSD) <12h + INR ≥2.0 
•  Randomisation 1:1  (<1h après CT) 

–  20 ml/kg PFC 
–  30 IU/kg 4-facteur PCC  
–  + 10 mg Vitamine K IV chez tous 

•  Endpoint primaire:  
–  INR ≤1.2 à 3 heures après début du traitement 

•  Endpoint secondaire:  
–  Mortalité 
–  mRS 
–  % expansion de l’hématome 

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



PFC  (n=23) PCC  (n=27) 
Age  moyen 76.6 74.5 
INR  iniUal 3.3 2.8 
TA  systolique  (moy) 178 165 

TA  diastolique  (moy) 97 88 

NIHSS 7  (2-­‐19) 10  (0-­‐22) 
GCS 15  (10-­‐15) 13  (9-­‐15) 
Volume  hématome  
median 

13.2  (0.2-­‐44) 13.0  (0.6-­‐78) 

Sx  -­‐>  CT  (min) 202  (152) 199  (160) 
HIP  profond 12  (52%) 14  (52%) 
HIP  lobaire 7  (30%) 4  (15%) 
HIP  tronc 1  (4%) 3  (11%) 
HIV 0 2  (7%) 
HSD 2  (9%) 4  (15%) 

Essai clinique INCH 
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terminated on Feb 6, 2015, after the inclusion of 50 patients 
after the second safety analysis on the request of the 
competent legal authority because of weak evidence of  
more pronounced haematoma expansion in the FFP than 
in the PCC group (fi gure 2). The DSMB had favoured 
continuation of the trial.

The mean age of patients was 75·6 years and 19 (38%) 
were women. Table 1 and the appendix list baseline 
values. Some baseline characteristics seemed to diff er 
between groups; haematoma volumes seemed to be 
higher and more haematomas seemed to be located in 
the brainstem and within the ventricles in the PCC 
group than in the FFP group. Recruitment of patients 
took place in six of eight centres (appendix). Two 
centres did not recruit because of a short timeframe 
between site initiation and study termination. One of 
these centres also had a change in the referral system 
such that patients were not able to be enrolled quick 
enough. 

Two (9%) of 23 patients in the FFP group and 18 (67%) 
of 27 in the PCC group had an INR of 1·2 or lower within 

3 h (adjusted odds ratio 30·6, 95% CI 4·7–197·9; 
p=0·0003; table 2). 

Haematoma expansion at 3 h was higher in the FFP 
than in the PCC group (adjusted diff erence 16·9 mL, 
95% CI 2·5–31·3; p=0·023; table 2). Death or haematoma 
expansion of at least 15% expansion from baseline at 3 h 
occurred in 16 (73%) of 22 patients in the FFP group and 
15 (58%) of 26 in the PCC group (adjusted odds ratio 2·0, 
95% CI 0·6–7·3; p=0·29). In three patients who died 
before 24 h, the highest haematoma value on previous 
cerebral CT was carried forward. At 24 h, the adjusted 
diff erence in haematoma expansion was 16·4 mL (95% CI 
2·9–29·9; p=0·018), and haematoma expansion of at least 
15% had occurred in 14 (70%) of 20 patients with cerebral 
CT available (reasons for missing values are reported in 
table 2), and 12 of 27 in the PCC group (all surviving to 
24 h; adjusted odds ratio 3·9, 95% CI 1·0–17·6; p=0·044).

At day 90, eight (35%) of 23 patients in the FFP group 
and fi ve (19%) of 27 in the PCC group had died (p=0·14; 
fi gure 3; table 2). Five deaths in the FFP group were 
due to haematoma expansion as assessed by local 

Fresh frozen plasma 
(n=23)

Prothrombin complex 
concentrate (n=27)

Treatment eff ect (95% CI) p value

Primary outcome

INR ≤1·2 within 3 h 2 (9%) 18 (67%) OR 30·6 (4·7 to 197·9)* 0·0003

Secondary clinical outcomes

Deaths at day 90 8 (35%) 5 (19%) No proportional hazard assumed 0·14†

Functional independence (mRS score 0–3)

At day 15 or discharge 7 (30%) 7 (26%) OR 2·3 (0·5 to 13·1)* 0·31

At day 90 9 (39%) 10 (37%) OR 1·7 (0·4 to 6·8)* 0·47

NIHSS score at day 15 or discharge 10·9 12·2 –1·9 (–8·3 to 4·4)‡ 0·53

Barthel index at day 90 52·5 (40·3) 70·0 (37·7) –16·0 (–44·9 to 12·8)‡ 0·27

Quality of life at day 90§ 8·21 9·25 –0·7 (–5·6 to 4·2)‡ 0·78

Extended Glasgow Outcome Scale at day 90 4·60 4·18 0·39 (–0·84 to 1·63)‡ 0·52

Secondary imaging outcomes

Time until INR ≤1·2 normalisation of INR (min) 1482 (1335–1610) 40 (30–1610) No proportional hazard assumed 0·050†

Imaging data at 3 h¶

Haematoma expansion (mL) 23·7 (28·4) 9·7 (20·9) 16·9 (2·5 to 31·3)‡ 0·023

≥15% growth|| 16/22 (73%)** 15/26 (58%)** OR 2·0 (0·6 to 7·3)* 0·29

≥33% growth|| 13/22 (59%)** 12 (44%)** OR 3·8 (1·1 to 16·0)* 0·048

Imaging data at 24 h

Haematoma expansion (mL) 22·1 (27·1) 8·3 (18·3) 16·4 (2·9 to 29·9)‡ 0·018

≥15% growth or death|| 14/20 (70%)†† 12/27 (44%) OR 3·9 (1·0 to 17·6)* 0·044

≥33% growth or death|| 12/20 (60%) †† 8/27 (30%) OR 4·8 (1·3 to 20·4)* 0·024

Secondary exploratory outcomes

Time from onset to baseline CCT (min) 202 (152) 199 (160) –6 (–98 to 90)‡ 0·90

Time from baseline CCT to start of treatment (min) 80 (33) 59 (20) 26 (13 to 39)‡ 0·0002

Duration of infusion (min) 129 (69) 34 (31) 103 (75 to 130)‡ <0·0001

Data are number, median (IQR), or mean (SD). INR=international normalised ratio. mRS=Modifi ed Rankin Scale. NIHSS=National Institute of Health Stroke Scale. OR=odds 
ratio. CCT=cerebral CT. *Obtained using logistic regression analysis including treatment group, baseline value of outcome and site as explanatory variables. †Log-rank test. 
‡Obtained using linear regression analysis including treatment group, baseline value of outcome and site as explanatory variables. §Assessed by EQ-5D self-report 
questionnaire. ¶Two cerebral CTs (one in each group) were not done at the 3 h timepoint. ||Change in mean volume between baseline and follow-up cerebral CT. **One 
patient in each group had no CT taken. ††Three patients in the fresh frozen plasma group were unavailable for analysis because of poor general condition, inability to 
undertake cerebral CT, or use of magnetic resonance tomography instead of cerebral CT. 

Table 2 : Outcomes

Downloaded from ClinicalKey.com at University Of Alberta - Canada Consortium April 13, 2016.
For personal use only. No other uses without permission. Copyright ©2016. Elsevier Inc. All rights reserved.



•  Les NACO sont associées avec une réduction de 
risque d’HIC comparé à la warfarine (RELY, 
ROCKET-AF, ARISTOTLE)

•  Risque d’HIC avec NACO:
–  0.31%, 0.67%, 0.24%/an

B. HIC associée aux nouveaux 
anticoagulants oraux (NACO)



Post-contrast CT

Exemple: HIP associée à l’anticoagulation

Baseline CT

33.9 cc

ASA���
Rivaroxaban 20 mg daily (Ccr <50)

CTA Source Images

“Spot  Sign”


90.8 cc

Follow-up CT

Vitamine K 
10 mg
PCC 50IU/
kgå



Idarucizumab (PRAXBIND)  

•  Fragment d’anticorps monoclonal, spécifique au dabigatran (affinité 
350x plus élevée que celle de la thrombine) 

•  Capable de neutralizer le dabigatran libre et le dabigatran lié à la 
thrombine 

 
•  Etude REVERSE-AD 

–  Etude prospective multicentrique 
–  Deux groupes de patients 

•  A: hémorragies majeures (incluant HIC) 
•  B: procédure chirurgicale urgente 

–  Outcome primaire: % renversement de l’effet d’anticoagulation de dabigatran à 4 heures 

Pollack J et al. NEJM 2015;373:511-20



REVERSE AD 

n engl j med 373;6 nejm.org August 6, 2015516

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Clinical Outcomes
Among the 51 patients in group A, 3 had no 
bleeding assessment at baseline. The time to the 
cessation of bleeding could not be ascertained in 

13 patients, of whom 5 had intracranial hemor-
rhage, 4 had gastrointestinal bleeding, 2 had intra-
muscular bleeding, 1 had pericardial bleeding, and 
1 had retroperitoneal bleeding. In the remaining 
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Characteristic
Group A 
(N = 51)

Group B 
(N = 39)

Total 
(N = 90)

Age — yr
Median 77.0 76.0 76.5
Range 48–93 56–93 48–93

Male sex — no. (%) 32 (63) 18 (46) 50 (56)
Race or ethnic group — no. (%)†

Asian 5 (10) 1 (3) 6 (7)
Hawaiian or Pacific Islander 3 (6) 3 (8) 6 (7)
White 43 (84) 35 (90) 78 (87)

Weight — kg
Median 70.5 73.0 71.9
Range 42.4–127.5 49.5–116.0 42.4–127.5

Creatinine clearance‡
Value — ml/min

Mean 59±33 65±36 62±35
Median 54 60 58
Range 16–187 11–171 11–187

Distribution — no. (%)
<30 ml/min 5 (10) 7 (18) 12 (13)
30 to <50 ml/min 14 (27) 6 (15) 20 (22)
50 to <80 ml/min 16 (31) 11 (28) 27 (30)
≥80 ml/min 6 (12) 9 (23) 15 (17)
Missing data 10 (20) 6 (15) 16 (18)

Dose of dabigatran — no. (%)
150 mg twice daily 14 (27) 15 (38) 29 (32)
110 mg twice daily 34 (67) 24 (62) 58 (64)
75 mg twice daily 1 (2) 0 1 (1)
Other 2 (4) 0 2 (2)

Indication for dabigatran — no. (%)
Atrial fibrillation 47 (92) 39 (100) 86 (96)
Venous thromboembolism 1 (2) 0 1 (1)
Other 3 (6) 0 3 (3)

Time since last intake of dabigatran
Median — hr 15.2 16.6 15.4
Distribution — no. (%)

<12 hr 17 (33) 15 (38) 32 (36)
12 to <24 hr 21 (41) 10 (26) 31 (34)
24 to <48 hr 12 (24) 10 (26) 22 (24)
≥48 hr 1 (2) 4 (10) 5 (6)

Elevated dilute thrombin time at baseline — no. (%) 40 (78) 28 (72) 68 (76)
Elevated ecarin clotting time at baseline — no. (%) 47 (92) 34 (87) 81 (90)
Type of bleeding — no. (%)§

Intracranial 18 (35) — 18 (20)
Trauma-related 9 (18) — 9 (10)
Gastrointestinal 20 (39) — 20 (22)
Other 11 (22) — 11 (12)

*  Plus–minus values are means ±SD. Group A included patients who had serious bleeding. Group B included patients 
who required urgent surgery or intervention.

†  Race or ethnic group was self-reported.
‡  Creatinine clearance was estimated by the Cockroft–Gault equation.
§  Patients may have had more than one type of bleeding.

Table 1. Clinical Characteristics of the Patients.*

The New England Journal of Medicine 
Downloaded from nejm.org on October 12, 2016. For personal use only. No other uses without permission. 
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Characteristic
Group A 
(N = 51)

Group B 
(N = 39)

Total 
(N = 90)

Age — yr
Median 77.0 76.0 76.5
Range 48–93 56–93 48–93

Male sex — no. (%) 32 (63) 18 (46) 50 (56)
Race or ethnic group — no. (%)†

Asian 5 (10) 1 (3) 6 (7)
Hawaiian or Pacific Islander 3 (6) 3 (8) 6 (7)
White 43 (84) 35 (90) 78 (87)

Weight — kg
Median 70.5 73.0 71.9
Range 42.4–127.5 49.5–116.0 42.4–127.5

Creatinine clearance‡
Value — ml/min

Mean 59±33 65±36 62±35
Median 54 60 58
Range 16–187 11–171 11–187

Distribution — no. (%)
<30 ml/min 5 (10) 7 (18) 12 (13)
30 to <50 ml/min 14 (27) 6 (15) 20 (22)
50 to <80 ml/min 16 (31) 11 (28) 27 (30)
≥80 ml/min 6 (12) 9 (23) 15 (17)
Missing data 10 (20) 6 (15) 16 (18)

Dose of dabigatran — no. (%)
150 mg twice daily 14 (27) 15 (38) 29 (32)
110 mg twice daily 34 (67) 24 (62) 58 (64)
75 mg twice daily 1 (2) 0 1 (1)
Other 2 (4) 0 2 (2)

Indication for dabigatran — no. (%)
Atrial fibrillation 47 (92) 39 (100) 86 (96)
Venous thromboembolism 1 (2) 0 1 (1)
Other 3 (6) 0 3 (3)

Time since last intake of dabigatran
Median — hr 15.2 16.6 15.4
Distribution — no. (%)

<12 hr 17 (33) 15 (38) 32 (36)
12 to <24 hr 21 (41) 10 (26) 31 (34)
24 to <48 hr 12 (24) 10 (26) 22 (24)
≥48 hr 1 (2) 4 (10) 5 (6)

Elevated dilute thrombin time at baseline — no. (%) 40 (78) 28 (72) 68 (76)
Elevated ecarin clotting time at baseline — no. (%) 47 (92) 34 (87) 81 (90)
Type of bleeding — no. (%)§

Intracranial 18 (35) — 18 (20)
Trauma-related 9 (18) — 9 (10)
Gastrointestinal 20 (39) — 20 (22)
Other 11 (22) — 11 (12)

*  Plus–minus values are means ±SD. Group A included patients who had serious bleeding. Group B included patients 
who required urgent surgery or intervention.

†  Race or ethnic group was self-reported.
‡  Creatinine clearance was estimated by the Cockroft–Gault equation.
§  Patients may have had more than one type of bleeding.
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HIC sur 
dabigatran

1.  INR, PTT stat 
•  Si élevé: effet anticoagulant probable 
•  Si N: effet AC encore possible 

2.  Test validée (dilute (dTT, hemoclot,ECT) 
•  <30 ng/ml: pas d’effet AC significatif 
•  >30 ng/ml: effet AC probable 

3.  Si non-disponible, présence cliniquement 
significatif de dabigatran ? 
•  Derniere dose? 
•  Créatinine (5 demi-vies) 

Si dTT >30-50 ng/ml( ?) ou 
présence significative de DBG suspectée

Idarucizumab (PRAXBIND) 
•  Bolus 2.5 g IV (50 mL) q 15 min 

x 2 

Tx empirique (FEIBA 2000 U ou 
PCC 50 U/kg, max 3000 U)

Thrombosis Canada (www.thrombosiscanada.ca)



Andexanet-alfa 

•  Antidote contre les anti-Xa (apixaban, endoxaban, 
enoxaparin, rivaroxaban) 

•  Analogue de anti-Xa qui lié aux inhibiteurs de facteur Xa 

•  Étude ANNEXA-4 
–  Phase II multicentrique, n=67  
–  Bolus andexanet sur 15-30 minutes + infusion de 2 heures 

•  Bolus 400 mg + infusion 480 mg (si prise >7 heures d’apixaban, 
rivroxaban) 

•  Bolus 800 mg  + infusion 960 mg (si <7 heures (ou temps inconnu) 
endoxaban, enoxaprin, rivaroxaban) 

–  Endpoint primaire:  
•  % différence d’activité ati-Xa et efficacité hémostatique à 12 heures 

– HIC: <20% ou <35% augmenattion volume de 1 à 12 heures 



ANNEXA-4 
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Characteristic
Safety Population 

(N = 67)
Efficacy Population 

(N = 47)

Gastrointestinal bleeding — no./total no. (%) 33/67 (49) 25/47 (53)

Patients receiving rivaroxaban 20/33 (61) 16/25 (64)

Patients receiving apixaban 11/33 (33) 8/25 (32)

Site of bleeding

Upper gastrointestinal tract 9/33 (27) 7/25 (28)

Lower gastrointestinal tract 10/33 (30) 8/25 (32)

Unknown 14/33 (42) 10/25 (40)

Baseline hemoglobin ≤10 g/dl 20/33 (61) 16/25 (64)

Pretreatment red-cell transfusion 21/33 (64) 19/25 (76)

Intracranial bleeding — no./total no. (%) 28/67 (42) 20/47 (43)

Patients receiving rivaroxaban — no./total no. (%) 10/28 (36) 8/20 (40)

Patients receiving apixaban — no./total no. (%) 17/28 (61) 12/20 (60)

Baseline score on Glasgow Coma Scale† 14.1±1.7 14.1±1.7

Intracerebral site — no./total no. (%) 14/28 (50) 12/20 (60)

Baseline score on modified Rankin scale‡ 3.0±1.8 2.8±1.9

Hematoma volume — no./total no. (%)

≤10 ml 8/14 (57) 8/12 (67)

11 to 60 ml 6/14 (43) 4/12 (33)

Subdural site — no./total no. (%) 11/28 (39) 7/20 (35)

Baseline score on modified Rankin scale 2.1±1.6 1.4±1.5

Maximal thickness — no./total no. (%)

≤10 mm 8/11 (73) 5/7 (71)

>10 mm 3/11 (27) 2/7 (29)

Subarachnoid site — no./total no. (%) 3/28 (11) 1/20 (5)

Other bleeding site — no./total no. (%) 6/67 (9) 2/47 (4)

Patients receiving rivaroxaban 2/6 (33) 2/2 (100)

Patients receiving apixaban 4/6 (67) 0

Site of bleeding

Nasal 1/6 (17) 0

Pericardial, pleural, or retroperitoneal 3/6 (50) 1/2 (50)

Genital or urinary 1/6 (17) 1/2 (50)

Articular 1/6 (17) 0

Pretreatment red-cell transfusion 3/6 (50) 1/2 (50)

Clinical outcome — no./total no. (%)

Death 10/67 (15) 7/47 (15)

Thromboembolic event 12/67 (18) 7/47 (15)

*  Plus–minus values are means ±SD.
†  Scores on the Glasgow Coma Scale range from 15 (normal) to 3 (deep coma).
‡  Scores on the modified Rankin scale for global disability and handicap range from 0 (no symptoms or disability) to  

6 (death).
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Characteristic
Safety Population 

(N = 67)
Efficacy Population 

(N = 47)

Age — yr 77.1±10.0 77.1±10.1

Male sex — no. (%) 35 (52) 24 (51)

White race — no. (%)† 54 (81) 36 (77)

Body-mass index‡ 28.1±6.3 28.8±6.7

Time from patient consent until andexanet bolus — hr 1.7±0.8 1.8±0.9

Time from presentation until andexanet bolus — hr 4.8±1.9 4.8±1.8

Estimated creatinine clearance — no. (%)

<30 ml/min 6 (9) 4 (9)

30 to <60 ml/min 31 (46) 25 (53)

≥60 ml/min 26 (39) 17 (36)

Missing data 4 (6) 1 (2)

Indication for anticoagulation — no. (%)

Atrial fibrillation 47 (70) 32 (68)

Venous thromboembolism§ 15 (22) 12 (26)

Atrial fibrillation and venous thromboembolism 5 (7) 3 (6)

Medical history — no. (%)

Myocardial infarction 13 (19) 7 (15)

Stroke 17 (25) 15 (32)

Deep-vein thrombosis 20 (30) 16 (34)

Pulmonary embolism 6 (9) 4 (9)

Atrial fibrillation 49 (73) 34 (72)

Heart failure 23 (34) 19 (40)

Diabetes mellitus 23 (34) 17 (36)

Factor Xa inhibitor

Rivaroxaban

No. of patients 32 26

Median daily dose (IQR) — mg 20 (15–20) 20 (20–20)

Time from last dose to andexanet bolus — hr 12.8±4.2 12.0±4.1

Baseline anti–factor Xa activity — ng/ml 247.4±186.0 297.0±171.0

Median unbound fraction of the plasma level (IQR) — ng/ml 16.7 (10.2–25.5) 19.3 (12.0–26.9)

Apixaban

No. of patients 31 20

Median daily dose (IQR) — mg 5 (5–10) 5 (5–10)

Time from last dose to andexanet bolus — hr 12.1±4.7 11.0±4.7

Baseline anti–factor Xa activity — ng/ml 137.7±102.3 174.5±97.0

Median unbound fraction of the plasma level (IQR) — ng/ml 9.4 (6.0–19.2) 10.5 (8.1–19.2)

Enoxaparin

No. of patients 4 1

Median daily dose (IQR) — mg 90 (80–150) 200

Time from last dose to andexanet bolus — hr 10.8±3.5 13.1

Baseline anti–factor Xa activity — IU/ml 0.4±0.2 0.6

*  Plus–minus values are means ±SD. Percentages may not total 100 because of rounding. IQR denotes interquartile range.
†  Race was reported by the investigators.
‡  The body-mass index is the weight in kilograms divided by the square of the height in meters.
§  Venous thromboembolism includes the treatment or prevention of deep-vein thrombosis and pulmonary embolism.

Table 1. Characteristics of the Patients at Baseline.*
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Characteristic
Safety Population 

(N = 67)
Efficacy Population 

(N = 47)

Gastrointestinal bleeding — no./total no. (%) 33/67 (49) 25/47 (53)

Patients receiving rivaroxaban 20/33 (61) 16/25 (64)

Patients receiving apixaban 11/33 (33) 8/25 (32)

Site of bleeding

Upper gastrointestinal tract 9/33 (27) 7/25 (28)

Lower gastrointestinal tract 10/33 (30) 8/25 (32)

Unknown 14/33 (42) 10/25 (40)

Baseline hemoglobin ≤10 g/dl 20/33 (61) 16/25 (64)

Pretreatment red-cell transfusion 21/33 (64) 19/25 (76)

Intracranial bleeding — no./total no. (%) 28/67 (42) 20/47 (43)

Patients receiving rivaroxaban — no./total no. (%) 10/28 (36) 8/20 (40)

Patients receiving apixaban — no./total no. (%) 17/28 (61) 12/20 (60)

Baseline score on Glasgow Coma Scale† 14.1±1.7 14.1±1.7

Intracerebral site — no./total no. (%) 14/28 (50) 12/20 (60)

Baseline score on modified Rankin scale‡ 3.0±1.8 2.8±1.9

Hematoma volume — no./total no. (%)

≤10 ml 8/14 (57) 8/12 (67)

11 to 60 ml 6/14 (43) 4/12 (33)

Subdural site — no./total no. (%) 11/28 (39) 7/20 (35)

Baseline score on modified Rankin scale 2.1±1.6 1.4±1.5

Maximal thickness — no./total no. (%)

≤10 mm 8/11 (73) 5/7 (71)

>10 mm 3/11 (27) 2/7 (29)

Subarachnoid site — no./total no. (%) 3/28 (11) 1/20 (5)

Other bleeding site — no./total no. (%) 6/67 (9) 2/47 (4)

Patients receiving rivaroxaban 2/6 (33) 2/2 (100)

Patients receiving apixaban 4/6 (67) 0

Site of bleeding

Nasal 1/6 (17) 0

Pericardial, pleural, or retroperitoneal 3/6 (50) 1/2 (50)

Genital or urinary 1/6 (17) 1/2 (50)

Articular 1/6 (17) 0

Pretreatment red-cell transfusion 3/6 (50) 1/2 (50)

Clinical outcome — no./total no. (%)

Death 10/67 (15) 7/47 (15)

Thromboembolic event 12/67 (18) 7/47 (15)

*  Plus–minus values are means ±SD.
†  Scores on the Glasgow Coma Scale range from 15 (normal) to 3 (deep coma).
‡  Scores on the modified Rankin scale for global disability and handicap range from 0 (no symptoms or disability) to  

6 (death).
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Andexanet Alfa for Acute Major Bleeding

Figure 1. Anti–Factor Xa Activity and Percent Change from Baseline in Patients Receiving Rivaroxaban and Apixaban 
(Efficacy Population).

Shown are the values for anti–factor Xa activity (as measured by means of a validated chromogenic assay of factor Xa 
enzymatic activity) and the percent change from baseline in patients with acute major bleeding who received andex-
anet to counteract the anticoagulant effects of rivaroxaban or apixaban. Tukey box-plot values are expressed as the 
median (horizontal line in each box) and 25th and 75th percentiles (top and bottom of each box), with whiskers (top 
and bottom of each I bar) drawn to the highest data point within 1.5 times the upper quartile and to the lowest data 
point within 1.5 times the lower quartile. Outliers are shown as dots. The bolus of andexanet was administered dur-
ing a period of 15 to 30 minutes, and the drug infusion lasted 2 hours. Subsequent time points are measured from 
the end of the infusion. The scales of the y axes for the two plots differ to allow proper demonstration of outliers. 
One patient in the efficacy population was receiving enoxaparin and is not included in these plots. The numbers 
 below the graphs show the median values for anti–factor Xa activity, the percent change in median values from 
baseline, and 95% confidence intervals (CI) for this change.

A
nt

i–
fa

ct
or

 X
a 

A
ct

iv
ity

 (n
g/

m
l)

800

600

400

200

0
Baseline End of

Bolus
End of

Infusion
4 Hr 8 Hr 12 Hr

B Apixaban (N=20)

A Rivaroxaban (N=26)

Median
Percent Change

(95% CI)

277.0 16.8
−89 (−58 to −94)

30.6
−86 (−55 to −93)

177.7
−39 (−27 to −45)

127.1
−49 (−43 to −57)

97.9
−64 (−51 to −70)

A
nt

i–
fa

ct
or

 X
a 

A
ct

iv
ity

 (n
g/

m
l)

500

400

300

200

100

0
Baseline End of

Bolus
End of

Infusion
4 Hr 8 Hr 12 Hr

Median
Percent Change

(95% CI)

149.7 10.3
−93 (−87 to −94)

12.5
−92 (−85 to −94)

103.0
−30 (−23 to −46)

107.1
−28 (−19 to −38)

100.2
−31 (−27 to −41)

The New England Journal of Medicine 
Downloaded from nejm.org at UNIVERSITY OF ALBERTA LIBRARY on October 13, 2016. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 

Connolly SJ et al. NEJM 2016 septembre



n engl j med 375;12 nejm.org September 22, 20161138

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Clinical Outcomes
Of the 47 patients in the efficacy population, 37 
were adjudicated as having excellent or good 
hemostasis (79%; 95% CI, 64 to 89), with 31 
patients adjudicated as having excellent hemo-
stasis and 6 as having good hemostasis, 12 hours 
after the andexanet infusion (Fig. 2). One patient 
could not be evaluated because of an administra-
tive issue. Of the 9 patients who were adjudi-
cated as having poor or no hemostatic efficacy, 
5 were receiving rivaroxaban and 4 apixaban. Of 
these patients, 3 had gastrointestinal bleeding, 
4 intracranial bleeding, and 2 other primary 
bleeding sites. The rates of excellent or good ef-
ficacy were 84% for gastrointestinal bleeding 
and 80% for intracranial bleeding, rates that were 
consistent in other subgroups that were examined.

Of the 10% of patients with the highest anti–
factor Xa activity at the end of the infusion, 4 had 
received rivaroxaban and 1 had received apixa-
ban; all received the lower dose of andexanet. 
The median values for anti–factor Xa activity in 
these patients were 487.1 ng per milliliter (inter-
quartile range, 298.7 to 505.8) at baseline and 
327.4 ng per milliliter (interquartile range, 283.9 

to 330.1) at the end of the infusion. All these 
patients were adjudicated as having excellent or 
good hemostasis.

The mean scores on the modified Rankin 
scale for patients with intracranial bleeding were 
2.2±1.9 at baseline and 2.0±2.0 at 30 days among 
the survivors. Before andexanet treatment, the 
procoagulant treatments that had been used 
were platelet infusion in 1 patient and plasma 
infusion in another. After the administration of 
andexanet until 12 hours, 4 patients received 
plasma, tranexamic acid, or platelets.

Safety
Of the 67 patients in the safety population, there 
were no infusion reactions and no antibodies to 
factors Xa or X and no neutralizing antibodies to 
andexanet developed. Figure 3 shows the time 
course of thromboembolic events and deaths. 
Thrombotic events occurred in 12 patients (18%), 
including 1 with myocardial infarction, 5 with 
stroke, 7 with deep-vein thrombosis, and 1 with 
pulmonary embolism, with some patients hav-
ing more than one event. Four patients had a 
thrombotic event within 3 days after andexanet 

Figure 2. Subgroup Analysis of Hemostatic Efficacy.

Shown are the percentages of patients in the efficacy population who were adjudicated as having excellent or good 
hemostatic efficacy 12 hours after treatment with andexanet on the basis of prespecified criteria (Table S3 in the 
Supplementary Appendix). The size of the data points is proportional to the number of patients included in the sub-
group analysis.

25 50 75 100

All patients with efficacy analyses
Drug

Rivaroxaban
Apixaban
Enoxaparin

Sex
Male
Female

Site of bleeding
Gastrointestinal
Intracranial
Other

Age
<65 yr
65–75 yr
≥75 yr

Andexanet dose
Low
High

Anti–factor Xa <75 ng/ml or <0.5 IU/ml

47

26
20

1

24
23

25
20

2

7
9

31

42
5

17

No. of Patients Percent Adjudicated as Excellent or Good Hemostasis (95% CI)Subgroup

82 (57–96)

76 (61–88)

77 (59–90)
89 (52–100)
71 (29–96)

  0                    
80 (56–94)
84 (64–96)

87 (66–97)
71 (49–87)

100                      
75 (51–91)

79 (64–89)

100 (48–100)

0

81 (61–93)

The New England Journal of Medicine 
Downloaded from nejm.org at UNIVERSITY OF ALBERTA LIBRARY on October 13, 2016. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 

ANNEXA-4 

Connolly SJ et al. NEJM 2016 septembre

évenements  thromboUques  +  chez  12  (18%)  paUents  
(1  IM,  5  AVC,  7  TPP,  1  EP)  de  3-­‐30  jours  après  

andexanet




1.  INR, PTT stat 
•  Si eleve: poss. Effet Anticoagualnt 
•  Si N: effet AC encore possible 

2.  Test validée (anti-Xa calibrée) 
•  <30-50 ng/ml: pas d’effet AC significatif 
•  >30-50 ng/ml: effet AC probable 

3.  Si non-disponible, présence cliniquement 
significatif d’apixaban/rivaroxaban? 
•  Derniere dose? 
•  Créatinine (5 demi-vies) 

Si anti-Xa calibrée>30-50 ng/ml ou présence significative de 
apixaban/rivaroxaban suspectée

Andexanet alfa (éventuellement) 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 tranemique? 

Thrombosis Canada (www.thrombosiscanada.ca)



OPTIONS CHIRURGICALES EN HIC



Pose d’un drain ventriculaire externe

•  Indications cliniques
–  GCS ≤ 8
–  Hydrocéphalie obstructive 
–  Signes d’engagement  
–  HIV significative

Lignes directrices AHA/ASA 2015. Stroke juillet 2015



Clot Lysis: Evaluating Accelerated Resolution   
of Intraventricular Hemorrhage Phase III���

 (CLEAR-III)

•  RCT phase III multicentrique, n=500
•  Critères d’inclusion

•  HIC suprtenterielle <30 cc + HIV (+ obstruction 3/4e ventricule)
•  Pose de DVE (pour indication clinique)
•  Preuve de stabilité HIC/HIV sur scan de contrôle
•  Randomisation < 72 h du début des sx

•  rTPA 
•  Placebo

•  mRS  à 180 jours

DVE


rTPA 1.0 mg q 8 h 
(max 12 doses)

 
vs. placebo

4 jours plus tardAdmission



CLEAR-III: résultats
•  Présenté à ISC 2016, publication pas encore disponible
•  Pas de difference significative pour l’outcome primaire (mRS 0-3) à 6 

mois dans les deux groupes
•  Mais baisse de 10% mortalité chex des patients ayant reçu tPA 

intraventriculaire



INDICATION 
D’HÉMICRÂNIECTOMIE EN HIC?

H 62 ans,        
volume  HIC 
~100 mL

24 heures 
post-op



Essai Clinique STICH: Outcomes

Articles

early surgery had an absolute benefit of 1·2% and a
relative benefit of 2% (–8 to 11; table 4). Survival during
the first 6 months did not significantly differ between
the two groups (log-rank test, p=0·678; figure 2).

With the prognosis-based modified Rankin scale, 152
(33%) in the early surgery group had a favourable
outcome compared with 137 (28%) in the initial
conservative treatment group (p=0·116); early surgery
had an absolute benefit of 4·7% and a relative benefit of
17% (95% CI –4 to 37; table 4). With the prognosis-based
Barthel index, 124 (27%) in the early surgery group had a
favourable outcome compared with 110 (23%) in the
initial conservative treatment group (p=0·144); early
surgery had an absolute benefit of 4·1% and a relative
benefit of 18% (–6 to 42; table 4).

Results of the subgroup analyses are shown in
figure 3. The only subgroup to show heterogeneity of

treatment response was depth of haematoma from
cortical surface. A favourable outcome from early
surgery was more likely if the haematoma was 1 cm or
less from the cortical surface (absolute benefit 8%;
0–15); interaction between depth from cortical surface
and treatment was significant (p=0·02). A favourable
outcome from early surgery was also more likely if the
intended method of evacuation was craniotomy
(absolute benefit 6%; –1 to 12), but interaction between
intended method of surgery and treatment was not
significant (p=0·07). Open craniotomy was chosen for
346 (75%) patients given early surgery and was
associated with a non-significant relative benefit of 28%
(–3 to 59). A uniformly poor outcome was seen in
patients in coma (Glasgow coma score !8): early surgery
increased the relative risk of poor outcome for comatose
patients by 8% (–3 to 20). 

Patients in the early surgery group who did not have
surgery tended to have a poor outcome: favourable
outcomes for this group applied to only five (20%) of
25 patients with outcome assessed (7–41). 29 (22%) of
130 patients with outcome assessed (15–30) in the initial
conservative treatment group who went on to have
surgery afterwards, had a favourable outcome. 

Our cost analysis included 77 UK patients (37 early
surgery, 40 initial conservative treatment) for whom
complete details of hospital stay could be obtained. All
early surgery patients in this UK substudy had surgery:
nine (24%) had a favourable outcome; 12 (30%) patients
who received initial conservative treatment had surgery:
eight (20%) had a favourable outcome. Total costs per
patient were calculated from surgery, hospital and long-
term stay, and allied service costs (physiotherapy,
occupational therapy, speech therapy, and day hospital)
after discharge. 

As expected, surgery costs were higher in the early
surgery group than the initial conservative treatment
group (mean £2250 [SD 922] vs £797 [1091], t test
p"0·0001; £1=US $1·83) because these patients were
more likely to have surgery. In the initial conservative
treatment group, total hospital stay costs were non-
significantly higher than in the early surgery group
(£15507 [11593] vs £18599 [13911] t test, p=0·29),
because of a non-significantly extended stay in hospital
(60·9 [55·6] vs 78·5 [57·7] days, t test, p=0·18; median
34 [IQR 17–93] vs 73 [20–114]). Allied service costs were
also non-significantly higher in the initial conservative
treatment group than early surgery (mean £695
[SD 1268] vs £1118 [1620], t test, p=0·21). Mean total cost
for early surgery was £18452 (12123) compared with
£20514 (14163) for initial conservative treatment (t test,
p=0·50) during the first 6 months after randomisation,
but again this difference was not significant.

CT scans were returned for 958 (93%) patients. Of
these, measurements could not be made on eight (of
which one was aneurysmal and another a subdural
haemorrhage). Additionally, another 12 (two cerebellar,
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Figure 2: Kaplan-Meier survival curves

Early surgery Initial conservative treatment Absolute 
(n=468) (n=497) benefit (95% CI)

Primary outcome 
Favourable 122  (26%) 118  (24%) 2·3  (–3·2 to 7·7)
Unfavourable 346  (74%) 378  (76%) ··
Not recorded 1 ··
Secondary outcomes
Mortality 

Alive* 304  (64%) 316  (63%) 1·2  (–4·9 to 7·2)
Dead 173  (36%) 189  (37%) ··

Prognosis-based modified Rankin index
Favourable 152  (33%) 137  (28%) 4·7  (–1·2 to 10·5)
Unfavourable 312  (67%) 351  (72%) ··
Not recorded 4 9 ··

Prognosis-based Barthel index
Favourable 124  (27%) 110  (23%) 4·1  (–1·4 to 9·5)
Unfavourable 341  (73%) 377  (77%) ··
Not recorded 3 10 ··

Data are number (%). *Includes 17 patients who were alive at 6 months but status was unknown.

Table 4: Outcomes at 6 months



Early surgery vs. initial conservative treatment in 
patients with spontaneous lobar supratentorial 

ICH (STICH II)

P=0.073

P=0.07
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initial conservative treatment), six (1%) had an ischaemic 
stroke (fi ve and one, respectively), six (1%) a pulmonary 
embolism (one and fi ve, respectively), 16 (3%) a major 
cardiac event (nine and seven, respectively), and 71 (12%) 
pneumonia (31 and 40, respectively).

With the prognosis-based dichotomy of GOSE, 123 (41%) 
of 297 patients in the early surgery group had a favourable 
outcome at 6 months compared with 108 (38%) of 286 
patients in the initial conservative treatment group 
(OR 0·86, 95% CI 0·62 to 1·20; p=0·367). Early surgery 
had an absolute benefi t of 3·7% (table 4) and a relative 
benefi t of 9·7% (–11·4 to 30·8). Adjustment for the 
covariates age, GCS, haemorrhage volume, and neuro-
logical defi cit made little diff erence to the prognosis-based 
outcome (0·85, 0·59 to 1·22; p=0·384).

The mortality rate at 6 months was 18% in the early 
surgery group and 24% in the initial conservative 
treatment group (table 4; OR 0·71, 95% CI 0·48 to 1·06; 
p=0·095); absolute diff erence in favour of early surgery 
was 5·6% (table 4) and the relative diff erence was 7·3% 
(–1·3 to 16·0). The actual survival advantage during the 
fi rst 6 months with early surgery was not signifi cant 
(fi gure 2). 27 (9%) of 298 patients died at 30 days and 
43 (14%) at 90 days in the early surgery group, whereas 
43 (15%) of 291 patients died at 30 days and 63 (22%) at 
90 days in the initial conservative treatment group.

Table 4 shows the full extended GOSE, Rankin, and 
EuroQoL by treatment group. The prognosis-based 
Rankin showed favourable outcome in 47% of the 
patients in the early surgery group and in 44% of those in 
the initial conservative treatment group (p=0·46; table 4); 
the absolute diff erence in favour of early surgery was 
3·1% (table 4) and the relative diff erence was 7·0% 
(95% CI –11·4 to 25·3). The actual distribution of GOSE 
was more favourable for the early surgery group than for 
the initial conservative treatment group (fi gure 3), 
although the diff erence was not signifi cant (p=0·091; 
table 4). The proportional odds model analysis of these 
data (OR 0·77, 95%CI 0·58 to 1·03; p=0·075) was 
consistent with the χ² trend analysis.

Figure 4 shows prespecifi ed subgroup analyses and 
analyses for the poor and good prognosis groups. No 
prespecifi ed subgroups showed heterogeneity of treat-
ment response.

At 6 months, 79 (39%) of 203 patients in the poor 
prognosis group died and 67 (33%) had lower severe 
disability, whereas 44 (12%) of 380 patients died in the 
good prognosis group and 63 (17%) had lower severe 
disability. Patients in the good prognosis group were 
much more likely to have a good recovery (85 [22%] of 
380) or moderate disability (89 [23%]) than were those in 
the poor prognosis group (12 [6%] of 203 and 13 [6%], 
respectively). Subgroup analysis of the prognosis-based 
prediction group showed signifi cant heterogeneity 
(I²=79%, p=0·03). Patients in the poor prognosis group 
were more likely to have a favourable outcome with early 
surgery than with initial conservative treatment (OR 0·49, 

95% CI 0·26–0·92; p=0·02; fi gure 4). By contrast, there 
was no advantage for surgery in the good prognosis 
group (1·12, 0·75–1·68; p=0·57).

There were diff erences in the causes of death between 
the two groups. Patients in the early surgery group were 
more likely to die from cardiac events (14 [26%] of 54 vs 
fi ve [7%] of 69) and less likely to die from intracerebral 
haemorrhage or rebleed (eight [15%] vs 20 [29%]), chest 
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HIC cérébelleuses 
•  10-15% des HIC 
•  Généralement exclues des essais cliniques… 
•  Indications chirurgicales 

–  Détérioration neurologique 
–  Compression du tron cérébral 
–  Hydrocéphalie obstructive 

Lignes directrices AHA/ASA 2015. Stroke juillet 2015



PRÉVENTION SECONDAIRE DE L’HIC 



Risque de récidive 

•  Patients avec HIC demeurent à haut risque de récidive 
–  Risque 1-5%/année 
 

•  Facteurs de risques: 
–  HTA non-contrôlé 
–  Age 
–  Localisation de HIC 

•  Profond (~2%/an) 
•  Lobaire  (~7-11%/an) 

–  Utilisation de antithrombotiques 
–  Microsaignments 
–  Status APOE ε2/ε4 



PROGRESS: Réduction TA diminue le risque d’HIC 

pants, however, were broadly comparable in the 3 principal
subgroups for which the baseline cerebrovascular diagnosis
was established (IS, 9/4 mm Hg; ICH, 11/4 mm Hg; TIA,
8/3 mm Hg) but slightly smaller for those with a stroke of
unknown type (5/4 mmHg). The RRRs for stroke were 26%
(95%CI, 12 to 38) among patients with a baseline IS, 49% (95%
CI, 18 to 68) among patients with a baseline ICH, 23%
(95% CI,!23 to 52) among patients with a baseline TIA, and
33% (95% CI, !36 to 67) among patients with a baseline
stroke of unknown type (Figure 3), with no evidence of
differences between these subgroups (P"0.65 for homoge-
neity). Among subjects with an IS or a TIA at entry, 80% of
recurrent strokes were ischemic and 9% were hemorrhagic,
whereas among study participants whose qualifying event
was an ICH, 50% of recurrent strokes were hemorrhagic and
35% were ischemic in origin.

Effects of BP Lowering on Stroke Risk According
to Medical History
Active treatment produced separately significant reductions
in the relative risk of stroke among all but 2 of the participant
subgroups studied. The analyses provided no evidence of
differences in the size of the treatment effect between any of
the subgroups (P#0.1 for homogeneity for all comparisons)
(Figure 4), with treatment benefits independent of concomi-
tant use of antiplatelet or antihypertensive therapy, current
smoking, residual neurological signs, atrial fibrillation, and
time since the last cerebrovascular event.

Discussion
This large-scale randomized trial clearly demonstrates that,
among patients with a history of cerebrovascular events, the
beneficial effects of BP-lowering treatment are generalizable
across different stroke outcomes and different clinical groups.
These findings provide the strongest rationale yet for consid-
ering the use of effective BP-lowering therapy among all
patients with a history of cerebrovascular events. On the basis
of these data, it would be anticipated that, with the combina-
tion therapy used in PROGRESS, an RRR of approximately
similar magnitude as that achieved overall would be observed
in most of these patients.12
Patients with a history of ICH for whom there was no

previously established secondary preventive therapy may
gain particular benefit from effective BP-lowering therapy.
Among such individuals in PROGRESS, the rate of stroke
recurrence was higher than among those with prior IS, partly
as a consequence of the “tracking” of stroke types.15,16
Because the observed effect of study treatment on ICH was
about twice as great as that for IS, the overall benefits of
treatment were particularly large. The greater proportional
effect of treatment may be due to a stronger association of BP
with ICH5 and the younger mean age of this patient group
(the association of BP with stroke risk appears to attenuate
with increasing age).4
The effects of treatment on subtypes of IS outcomes were

broadly similar, although the CIs for each were wide, and it
remains possible that moderate differences may exist. The

Figure 1. Study flow chart.

Figure 2. Effects of BP lowering on strokes
of different type. Hazard ratios and 95% CI
for risk of different subtypes of stroke during
follow-up by qualifying event. Solid boxes
represent estimates of treatment effect on
risk of major stroke subtypes; unfilled
boxes, estimates of effect on the risk of
subtypes of IS. Centers of boxes are placed
at estimates of effect; areas of the boxes
are proportional to number of events. Hori-
zontal lines represent 95% CI.
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Progress investigators. Lancet 2001;358:9297:1033-41

For personal use. Only reproduce with permission from The Lancet Publishing Group.

There were only small differences between the
standardised blood pressure reductions seen among
participants classified as hypertensive (9·5/3·9 mm Hg
[0·6/0·3]) and those classified as non-hypertensive at
entry (8·8/4·2 mm Hg [0·5/0·3]).

Effects on stroke
727 participants had a stroke during follow-up: 307
(10%) in the active group and 420 (14%) in the placebo
group (relative risk reduction 28% [95% CI 17–38%];
p<0·0001). The cumulative stroke curves diverged early
and continued to separate throughout follow-up (figure
3). The annual rate of new cases of stroke was 2·7% in
the treatment group and 3·8% in the control group.
There was no clear evidence of heterogeneity in the size of
the hazard ratios between subgroups of participants
defined by type of qualifying cerebrovascular event
(haemorrhagic or ischaemic), time between the qualifying
event and enrolment (<6 months or 6 months–5 years),
or geographic region of residence (Asia or elsewhere; p for
homogeneity all >0·1).

Overall, 92 (13%) strokes were fatal and a further 212
(29%) were non-fatal but disabling. Fewer patients in the
active group than the placebo group had strokes that were
fatal or disabling, and fewer in the active group had less
severe strokes (figure 4). Overall, 565 participants were
judged to have had an ischaemic stroke during follow-up,
111 a cerebral haemorrhage and 93 a stroke of unknown
pathological type. Again, fewer patients in the active
group than the placebo group had either ischaemic stroke
or cerebral haemorrhage (figure 4).

Effects on major vascular events
During follow-up, 1062 participants had a major vascular
event (379 fatal events and 683 major non-fatal events):
458 (15%) in the active treatment group and 604 (20%)
in the placebo group (figure 4). The annual rate of new
cases was 4·1% in the treatment group and 5·5% in the
control group. Fewer patients in the active group than the
placebo group had non-fatal stroke or non-fatal
myocardial infarction; however, there was no difference
between the groups in terms of vascular death (figure 4).
There were fewer total major coronary events (non-fatal
myocardial infarction or death from coronary heart
disease) among participants assigned active treatment
(115) than among those on placebo (154; relative risk
reduction 26% [95% CI 6–42]).

Effects on deaths and hospital admissions
Data on vital status at the scheduled end of follow-up
were available for all but three (0·05%) randomised
participants. 625 individuals died during the study (379
from vascular causes and 246 from non-vascular causes).
There were no significant differences between
randomised groups in total deaths or deaths from
vascular or non-vascular causes (figure 4). 2601
participants were admitted to hospital on 5085 occasions
during follow-up. Among those assigned active
treatment, there was a reduction in the proportion of
participants admitted to hospital during the scheduled
follow-up period (1252 [41%] vs 1349 [44%], relative
risk reduction 9% [95% CI 1–15]), with a median
reduction of 2·5 days in the time spent in hospital during
follow-up.

Effects of combination and single-drug therapy 
Among participants treated with the combination of
perindopril plus indapamide (in whom blood pressure
was lowered by a mean of 12/5 mm Hg), stroke risk was
significantly lower than that among participants who
received double placebo (figure 5). Among participants
treated with perindopril alone (in whom blood pressure
was lowered by a mean of 5/3 mm Hg), stroke risk was
not discernibly different from that among participants
who received single placebo (figure 5). There was
significant heterogeneity in the sizes of these treatment
effects (p for homogeneity <0·001). Neither the strength
of this evidence of heterogeneity nor the individual
hazard ratios were materially affected by statistical
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Figure 3: Cumulative incidence of stroke among participants
assigned active treatment and those assigned placebo

Stroke subtypes

Fatal or disabling 123

Number of events
Active

(n=3051)
Placebo

(n=3054)
Favours
active

Favours
placebo

Relative risk
reduction (95% CI)

181 33% (15 to 46)

Not fatal or disabling 201 262 24% (9 to 37)

Ischaemic stroke 246 319 24% (10 to 35)

Cerebral haemorrhage 37 74 50% (26 to 67)

Stroke type unknown 42 51 18% (–24 to 45)

Total stroke 307 420 28% (17 to 38)

Major vascular events

Vascular death 181 198 9% (–12 to 25)

Non-fatal MI 60 96 38% (14 to 15)

Non-fatal stroke 275 380 29% (17 to 39)

Total events 458 604 26% (16 to 34)

Mortality

Stroke 42 50 16% (–27 to 44)

Coronary 58 62 7% (–34 to 39)

Other vascular 81 86 6% (–28 to 30)

Cancer 64 65 2% (–39 to 30)

Other non-vascular 61 56

0·5 1·0
Hazard ratio

2·0

–9% (–57 to 24)

Total deaths 306 319 4% (–12 to 18)

Figure 4: Effects of study treatment on stroke subtypes, major
vascular events, and deaths
Black squares=point estimates (with area proportional to number of
events); horizontal lines=95% CIs. Diamonds=point estimate and 95% CI
for overall effects. Vertical broken line=point estimate for overall effect.
MI=myocardial infarction.
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SPS3: Réduction TA intesive  (<130 mmHg) bénéfique pour 
la prévention d’HIC 
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antihypertensive medications was available. They were 
obtained and distributed to study centres by the Veterans 
Administration Cooperative Studies Pro gram Clinical 
Research Coordinating Center, Drug Distribution Center, 
Albuquerque, NM, USA.

 Statistical analysis
The primary endpoint was reduction in all stroke. 
Ischaemic stroke was clinically defi ned as a focal neuro-
logical defi cit persisting for longer than 24 h, with an 
absence of haemorrhage confi rmed by neuroimaging. 
Intracranial haemorrhages included intracerebral, sub-
dural or epidural, and subarachnoid locations defi ned by 
neuroimaging. Disabling strokes were classi fi ed as those 
with modifi ed Rankin scores of 3 or higher after 
3–6 months. Strokes were deemed fatal if death occurred 
within 30 days or if death after 30 days could be attributed 
to the stroke. Secondary endpoints were reductions in 
acute myocardial infarction, defi ned by standard criteria 
(compatible clinical history with changes on ECG or in 
cardiac enzyme concentrations), need for acute admis-
sion to hospital for a major vascular event, and death, 
classifi ed as vascular, non-vascular, or unknown. All 
reported effi  cacy outcomes were con fi rmed by a central 
adjudication committee that was unaware of treatment 
assignment. Safety outcomes were serious adverse events 
related to hypotension and blood-pressure management. 
The trial was monitored by an independent data and 
safety monitoring committee selected by the sponsor.

The initial sample size of 2500 patients was calculated 
assuming an average follow-up of 3 years, an estimated 
3-year recurrent stroke rate of 21%, a 25% relative-risk 
reduction in stroke by intensive control of blood pressure, 
a type I error of α=0·05, and 90% power. Sample-size 
estimation was reassessed midway through the trial to 
check the power of the study on the basis of the observed 
overall event rate. This assessment resulted in the fi nal 
sample size being increased from 2500 to 3000 patients.12 

We did two prespecifi ed subgroup analyses. The fi rst 
was in patients who were hypertensive at baseline. Thus, 
we excluded from this analysis patients who were non-
hypertensive at baseline (systolic blood pressure lower 
than 130 mm Hg without taking antihypertensive medi-
cations) and who received no antihypertensive therapy 
during the study unless blood pressure exceeded the 
assigned target range during follow-up. The second 
included data after censoring at 6 months of follow-up. 
This analysis was undertaken because the maximum 
separation of the baseline and achieved blood pressures 
requires an average of 6 months of medication titration. 
All participants who did not die or withdraw from the 
study during the fi rst 6 months, irrespective of whether 
or not they had an event during this time, were included 
in this subgroup. We also assessed outcomes in various 
demographic and clinical subgroups. 

We did standard time-to-event analyses of the pri-
mary endpoint with the log-rank test and used Cox’s 

proportional hazards models to compute hazard ratios 
(HRs) and 95% CIs in each treatment group. If multiple 
events of the same type occurred, time to event was 
calculated as time to fi rst event. Data for patients with no 

Higher-target group 
(n=1519)

Lower-target group 
(n=1501)

Hazard ratio 
(95% CI)

p value

Number of 
patients

Rate (% per 
patient-year)

Number of 
patients

Rate (% per 
patient-year)

Stroke

All stroke 152 2·77% 125 2·25% 0·81 
(0·64–1·03)

0·08

Ischaemic stroke 
or unknown

131 2·4% 112 2·0% 0·84 
(0·66–1·09)

0·19

Intracranial haemorrhage

All 21* 0·38% 13† 0·23% 0·61 
(0·31–1·22)

0·16

Intracerebral 16 0·29% 6 0·11% 0·37 
(0·15–0·95)

0·03

Subdural or 
epidural

5 0·091% 6 0·11% 1·18 
(0·36–3·88)

0·78

Other 2 0·036% 4 0·072% 1·97 
(0·36–10·74)

0·43

Disabling or fatal 
stroke‡

49 0·89% 40 0·72% 0·81 
(0·53–1·23)

0·32

Myocardial infarction 40 0·70% 36 0·62% 0·88 
(0·56–1·39)

0·59

Major vascular event* 188 3·46% 160 2·91% 0·84 
(0·68–1·04)

0·10

Deaths

All 101 1·74% 106 1·80% 1·03 
(0·79–1·35)

0·82

Vascular death 41 0·70% 36 0·61% 0·86 
(0·55–1·35)

0·52

Non-vascular 35 0·60% 40 0·68% 1·12 
(0·71–1·76)

0·62

Uncertain 25 0·43% 30 0·51% 1·18 
(0·69–2·00)

0·55

*One classifi ed as both intracerebral and other, and one as both intracerebral and subdural or epidural. †One classifi ed 
as intracerebral and subdural or epidural, and two as both intracerebral and other. ‡Disabling strokes classifi ed as 
modifi ed Rankin score 3 or higher after 3–6 months.

Table 2: Primary and secondary outcomes
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Figure 1: Systolic blood pressure by treatment group

HR 0.37 (0.15-0.95), 
p=0.03 pour HIC 



HIC et reprise des antithrombotqiues 
•  Equipoise!!! 

– HIC associée aux ACO = haut risque de récidive (surtout si HIC lobaire) 
–  Patients anticoagulés pour la fibrillation auriculaire = haut risque d’AVC 

ischémique 
 

•  Facteurs de risques à considérer: 
– HTA non-contrôlé 
– Age 
– Localisation de HIC 
– Microsaignments (+ autres signes suggestifs de CAA) 
–  Status APOE ε2/ε4 



(7.8 versus 7.5 QALYs). A breakdown of the expected
frequency and severity of strokes indicated that the “antico-
agulate” strategy would yield fewer strokes, but with more
severe outcome, than “do not anticoagulate.” For 1000

patients with deep hemorrhage, anticoagulation would result
in !31 fewer thromboembolic strokes at a cost of 19
additional ICHs during the first year of treatment. “Antico-
agulate” was preferred when the relative risk of ICH associ-
ated with warfarin was "1.6, the baseline rate of recurrent
ICH was "1.4% per year, or the baseline risk of ischemic
stroke was #6.5% per year (Figure 2). In a 2-way sensitivity
analysis of the relative risk of ICH with warfarin and the risk
of ischemic stroke for patients with prior deep ICH, the base
case was within the region in which withholding anticoagu-
lant therapy is best (Figure 3A).
We also considered the impact of adding aspirin as a third

treatment strategy. Among patients with deep ICH, a 2-way
sensitivity analysis of the relative risk of ICH with aspirin use
and the risk of ischemic stroke showed that aspirin was
preferred within a region of intermediate risk for ischemic
stroke and very low risk for ICH (Figure 3B). The base case
was within the region in which aspirin was preferred if the
relative risk for ICH on aspirin was "!1.3. A similar pattern
was seen among patients with lobar ICH (Figure 3C).

Figure 1. Lobar ICH. Top, Relative risk of recurrent ICH. “Do
not anticoagulate” is preferred at all values for the relative risk
of ICH. Middle, Rate of recurrent ICH in patients not receiving
anticoagulant therapy. “Do not anticoagulate” is preferred
unless the rate of recurrent ICH is "1.4% per year. Bottom,
Rate of ischemic stroke resulting from atrial fibrillation. “Do not
anticoagulate” is preferred at all values.

TABLE 2. Results of Decision Analysis

Strategy

Effectiveness (QALYs)

Clinical Setting

Lobar
Hemorrhage

Deep
Hemorrhage

Do not anticoagulate 5.44 7.84

Anticoagulate 3.54 7.53

TABLE 3. Results of Sensitivity Analyses: Lobar and Deep
Hemispheric ICH

Parameter Range

Threshold at Which
Anticoagulation Preferred

Deep ICH Lobar ICH

Rate of thromboembolism
(untreated)

0.0–0.2/y #0.07 *

Efficacy of treatment 0.5–1.0 #0.99 *

With thromboembolic event

Death 0.1–0.55 #0.52 *

Permanent sequelae 0.1–0.7 * *

With severe disability 0.0–1.0 * *

Rate of bleeding (untreated) 0.0–0.2/y "0.014 "0.014

With bleeding event (off
anticoagulants)

Death 0.0–0.30 * *

Severe long-term disability
GOS-3‡

0.0–0.50 * *

Mild long-term disability GOS-4‡ 0.0–0.30 * *

Relative risk of bleeding on
anticoagulants

1.0–5.0 "1.6 *

Relative risk of bleeding on aspirin 1.0–2.0 "1.3† "1.04†

With bleeding event (on
anticoagulants)

Death 0.0–0.40 "0.24 "0.06

Severe long-term disability
GOS-3‡

0.0–0.45 "0.23 *

Mild long-term disability GOS-4‡ 0.0–0.1 * *

Long-term morbidities (quality of
life)

Well while receiving
anticoagulants

0.9–1.0 * *

Severe long-term disability 0.0–1.0 * *

Mild long-term disability 0.0–1.0 * *

Annual excess mortality after

ICH with long-term disability 0.0–0.5 * *

Ischemic stroke with long-term
disability

0.0–0.5 * *

*Anticoagulate never preferred.
†Threshold below which aspirin is preferred.
‡At 3 months.
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However, the region in which aspirin was preferred was
shifted toward both a higher rate of ischemic stroke and a
lower relative risk of recurrent ICH. For patients with lobar
ICH at average risk for ischemic stroke (4.5% per year),
aspirin was preferred only if the relative risk was !"1.04.

Discussion
We used epidemiologic data from the medical literature and
empiric data from our own study on ICH outcome to analyze
a relatively common clinical decision: whether to anticoagu-
late a patient with both nonvalvular atrial fibrillation and
history of prior ICH. The results of this analysis indicated that
in settings in which the risk of ICH recurrence is high, the
increased mortality associated with warfarin ICH is itself
sufficient to argue against anticoagulation. In the case of
lobar ICH in particular, the strategy of “do not anticoagulate”

appeared robust to any realistic assumptions regarding the
risk of stroke and the relative risks associated with warfarin.
The risks and benefits of anticoagulation were more closely
balanced when applied to patients with deep hemispheric

Figure 2. Deep hemispheric ICH. Top, Relative risk of recurrent
ICH. “Do not anticoagulate” is preferred unless the relative risk
of ICH on warfarin is !1.6. Middle, Rate of recurrent ICH in
patients not receiving anticoagulant therapy. “Do not anticoagu-
late” is preferred unless the rate of recurrent ICH is !1.4% per
year. Bottom, Rate of ischemic stroke resulting from atrial fibril-
lation. “Do not anticoagulate” is preferred unless the rate of is-
chemic stroke is #7% per year.

Figure 3. Two-way sensitivity analyses: rate of ischemic stroke
resulting from atrial fibrillation (horizontal axis) and the relative
risk of recurrent ICH (vertical axis). A, Deep ICH. Diagonal
threshold line divides the graph into 2 regions. In the bottom
right region where the relative risk of ICH is low and the rate of
ischemic stroke is high, “anticoagulate” is preferred. In the top
left where the relative risk of ICH is high and the rate of ische-
mic stroke is low, “do not anticoagulate” is preferred. When a
higher relative risk of 3 is used for recurrent ICH, “do not anti-
coagulate” is preferred unless the rate of ischemic stroke is
#11% per year (dotted lines). B, Deep ICH with aspirin as a
third strategy. Vertical axis describes the relative risk of ICH on
aspirin. At low risks for recurrent ICH on aspirin (relative risk
!1.4), there is a region at intermediate rates of ischemic stroke
in which aspirin might be preferred. C, Lobar ICH with aspirin.
Region in which aspirin is preferred is shifted toward higher
rates of ischemic stroke and lower relative risks of ICH.
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HIC lobaire HIC profond 

Pour les HIC lobaires 
associées à la warfarine, 
l’arrêt de warfarine est 

préferable 

Pour les HIC profond 
associées à la warfarine, 
l’arrêt de warfarine est 

préferable, mais pourrait être 
considérer si le risque 

thromboembolique est élevé 
(>7%/an) 

Eckman et al. Stroke 2003;34:1710-1716



Reprise de NACO? 

•  NACO sont associés avec une diminution de risque d’HIC comparé à la 
warfarine  

•  Cependant, pas de données concernant la sécurité des NACO post-HIC 
pour le moment 



Antithrombotiques: Quand débuter post-HIC? 

•  Incertain (peu de données) 
•  Selon AHA/ASA: 

– Éviter la reprise des ACO > 4 semaines post-HIC (chez des patients 
sans valves métalliques) 

– Reprise ASA (si indiquée) pourra étre considérer après quelques jours 
post-HIC (souvent 2 semaines) 

Hemphill et al. AHA ASA Guidelines. Stroke 2015



Messages-Clés: Traitement aigu

•  L’HIC est une urgence médicale
•  Il est important d’identifier les patients à haut risque de l’expansion de 

l’hématome afin d’intervenir le plus rapidement possible
•  La réduction de la TA ad 140 mmHG semble sécuritaire (moins clair <140) 

sans bénéfice prouvée 
•  Pour les HIC associées à la warfarine, l’utilisation des PCC est associée 

avec une normalisation plus rapide de INR
•  L’apparition des antidotes contre dabigatran (et les anti-Xa eventuellement) 

devront normaliser les NACO rapidement
•  Actuellement les indications chirurgicales pour des HIC demeurent 

empiriques.



•  Patients avec HIC = haut risque de récidive 
•  La réduction de TA et l’utilisation des antithrombotiques sont parmi les 

facteurs de risques modifiables pour diminuer le risque de récidive 
•  La réduction de TA intensive (possiblement <130 mmHg) est associée à 

une diminution importante d’HIC récidivante 
•  La reprise des antithrombotiques post-HIC demeure un sujet d’équipoise 

et plus de recherche est nécessaire. 

Messages-Clés: Prévention 2o


