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• Illustrate the latest neurosurgical clinical trial data to optimize care for patients with ICH
• Categorize the specific recommendations from the recent ESO guidelines on the management of ICH in the anticoagulated 
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Disclaimer

The views and opinions expressed in this educational activity are those of the faculty and do not necessarily represent the 
views of Total CME, LLC, the CME providers, or the companies providing educational grants. This presentation is not intended 
to define an exclusive course of patient management; the participant should use their clinical judgment, knowledge, 
experience, and diagnostic skills in applying or adopting for professional use any of the information provided herein. Any 
procedures, medications, or other courses of diagnosis or treatment discussed or suggested in this activity should not be 
used by clinicians without evaluation of their patient's conditions and possible contraindications or dangers in use, review of 
any applicable manufacturer’s product information, and comparison with recommendations of other authorities. Links to 
other sites may be provided as additional sources of information. 



Structure of the Topics of Haemostatic Therapies 
in Acute ICH
Haemostatic therapies

1. Spontaneous ICH
1. not associated with antithrombotic drug use

1. FVIIa
2. Antifibrinolytic drugs

2. associated with antiplatelet drug use
1. Platelet transfusion

2. Anticoagulant-associated ICH
1. PCC versus FFP for anticoagulant-associated ICH (vitamin K-antagonists)
2. Andexanet vs. usual care for anticoagulant-associated ICH factor Xa inhibitors
3. Tranexamic acid vs. usual care for anticoagulant-associated ICH factor Xa inhibitors
4. Idarucizumab for anticoagulant-associated ICH (factor IIa inhibitor)
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Symptom 
onset

Baseline
<12 hours

•VKA
•INR ≥ 2
•CCT: ICH

1 hour

PCC
30 IU/kg
+Vit K

FFP
20ml/kg
+Vit K

3 hours

Primary endpoint
• INR  INR ≤1·2

Secondary endpoints
• Safety
• Volume

Design and Intervention

PCC: 4-factor PCC; FFP: Fresh Frozen Plasma; INR: international Normalized Ratio; VKA: Vitamin K antagonists; ICH: Intracranial Hemorrhage; CCT cerebral computed 
tomography, mRS: modified Rankin Score
Steiner T, Poli S, Griebe M, et al. Lancet Neurol. 2016;15(6):566-73.



Survival

4-factor PCC:
30 IU/kg if INR ≥ 2.0 and
10 IU/kg if 1.3 ≤ INR < 2.0
+Vit-K 10 mg

Steiner T, Poli S, Griebe M, et al. Lancet Neurol. 2016;15(6):566-73.



PICO 3.1.1: Haemorrhage Expansion by 24 Hours



3.1.1: All Serious Adverse Events
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ANNEXa-I Study Design

ANDEXANET
IV bolus + infusion

Low dose: 400mg + 480 mg; 
high dose: 800 + 960 mg  

USUAL CARE

Primary efficacy population, N=452
Extended population, N=530

ICH
• <  6 hrs of symptom onset
• < 15 hrs of taking FXa-I
• apixaban, rivaroxaban, 

edoxaban

Primary endpoint - Effective 
hemostasis 12 hrs
• Hematoma expansion 

≤20% or ≤35% and
• No NIHSS increase ≥7 and
• No rescue therapy

Connolly SJ. Presented at: World Stroke Congress (WSC); October 10-12, 2023; Toronto, Canada.



Primary Efficacy Endpoint: Effective Hemostasis at 
12 Hours, (N=452)

67.0%

53.1%
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n=228
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13.4%
adjusted absolute increase 

in effective hemostasis 
with andexanet alfa 

vs usual careb

95% CI, 4.6-22.2
p=0.003

aAs determined by a blinded adjudication committee2; 
bAnalysis was performed using a CMH test stratified by time from symptom onset to baseline imaging assessment (<180 minutes vs ≥180 minutes).
CI = confidence interval; CMH = Cochran-Mantel-Haenszel. 
Connolly SJ. Presented at: World Stroke Congress (WSC); October 10-12, 2023



Secondary Endpoint: Median Reduction in Anti-FXa 
Activity From Baseline to Nadir at 2 Hoursa,b
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26.9% reduction

94.5% reduction

Usual care

Andexanet alfa

p<0.0001

Andexanet alfa (n=224) Usual care (n=228)

Change from baseline (%), median (IQR)b Change from baseline (%), median (IQR)b

Apixaban (N=254) -94.2 (-96.3, -89.8) -20.5 (-41.7, -6.2)

Rivaroxaban (N=115) -96.4 (-97.9, -93.3) -48.7 (-66.8, -20.9)

Edoxaban (N=43) -71.8 (-77.8, -59.6) -17.0 (-38.0, -4.6)

aNadir was defined as the minimum value of the post 1- and 2-hour assessment. If either value was missing, then the nadir was missing; bAnalysis was performed with ANCOVA on the ranked data, including time from symptom onset 
to baseline imaging scan (<180 minutes vs ≥180 minutes) and baseline anti-FXa activity as covariates. Patients with missing anti-FXa levels were excluded and missing values at 1 and 2 hours were imputed by multiple imputations 
(100 times).
ANCOVA = Analysis of Covariance; FXa = factor Xa; hr = hour; ICH = intracerebral hemorrhage; IQR = interquartile range. 
Connolly et al. N Engl J Med. 2024. In press (Supplementary materials).



Safety Data: Thrombotic Events and Mortality

Parameter Total (N = 503) n (%) Andexanet
(N=263) n (%)

Usual care 
(N=267) n (%)

Increase with 
andexanet per 
100 patients

(95% CI)

P-value+

No pts with at ≥ 1 TE 42 (7.9) 27 (10.3) 15 (5.6) 4.6 (0.1, 9.2) 0.048

TIA 0 0 (0) 0 (0) -

Ischemic Stroke 21 (4.0) 17 (6.5) 4 (1.5) 5.0 (1.5, 8.8)

MI 15 (2) 11 (4.2) 4 (1.5) 2.7 (-0.2, 6.1)

DVT 3 (0.6) 1 (0.4) 2 (0.7) -0.4 (-2.4, 1.5)

Pulmonary Embolism 7 (1.3) 1 (0.4) 6 (2.2) -1.9 (-4.5, 0.2)

Arterial Systemic Embolism 5 (0.9) 3 (1.1) 2 (0.7) 0.4 (-1.7, 2.7)

Death 141 (26.6) 73 (27.8) 68 (25.5) 2.3 (-5.2, 9.8) 0.512

Connolly SJ. Presented at: World Stroke Congress (WSC); October 10-12, 2023
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Multicentre, Prospective, Open-label, Single-arm 
Phase III Study

Group A: Uncontrolled 
bleeding

Group B: Emergency 
surgery or procedure

N = 503 

Hospital 
arrival

Dabigatran etexilate
treated patients:

0–15 min

5 g idarucizumab 
(2 x 2.5 g IV)

Between 
vials

Baseline

Secondary endpoints:

90 day 
follow-up

12 h 24 h 30 d

Determined 
locally

Hemostasis within 24 
hours (non-ICH)

Hemostasis during 
procedure /surgery

Primary endpoint:

Blood sample time points

2 h 4 h1 h~20 min

Maximum 
reversal within 
4 hrs with dTT

and ECT 
measures

•Thrombotic events

•Restart of 
anticoagulation

•Mortality

•aPTT / TT

•Drug levels

• Immunogenicity

173 sites in 
39 countries

Pollack CV Jr, Reilly PA, van Ryn J, et al. N Engl J Med. 2017;377(5):431-441.



Subarachnoid (n=26) Subdural (n=39) Intraparenchymal (n=53)

• Complete reversal of dTT and ECT was observed in 100% and >90% of evaluable patients, respectively 
• TT was also reversed to normal levels post-idarucizumab
• No patients required two doses of idarucizumab

T. Steiner, P.A. Reilly, J. van Ryn, J.I. Weitz, C.V. Pollack and R.A. Bernstein, NCC 2018

Idarucizumab in 118 Patients with Intracranial 
Hemorrhage from REVERSE-Trial, N=503



Secondary Outcomes: Mortality 
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Mortality rates due to ICH in RE-LY (1)

T. Steiner, P.A. Reilly, J. van Ryn, J.I. Weitz, C.V. Pollack and R.A. Bernstein, NCC 2018; Hart RG, Diener HC, Yang S, et al. Stroke. 2012;43(6):1511-7. 



Multiple Choice Question

Which combination of dosages of antidotes for the treatment of cerebral 
hemorrhage associated with oral anticoagulants and used in randomized 
clinical trials is correct?

A. 20 U/kg PCC; 10 mg iv Vit-K; low dose andexanet alfa; 1 x 5 g idarucizumab

B. 30 U/kg PCC; no Vit-K; low dose andexanet alfa; 1 x 5 g idarucizumab

C. 30 U/kg PCC; 10 mg iv Vit-K; low/high dose andexanet alfa; 2 x 2,5 g 
idarucizumab

D. 50 U/kg PCC; 20 mg iv Vit-K; high dose andexanet alfa; 2 x 5 g idarucizumab
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