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Objectives

• Introduce clinical dilemma of antithrombotic 
therapy following ICH in patients with AF.

• Review current evidence and clinical 
guidelines

• Discuss ongoing randomized controlled trials



Background

• Atrial fibrillation 
(AF) currently 
afflicts an estimated 
3% of Canadians. 

• Primary source of 
cardioembolic
stroke.



Highest rate of death and long-term disability amongst 
ischemic stroke subtypes



Gladstone DJ et al.  Stroke 2009; 40:235-240

Effect of first ischemic stroke in patients with AF (n=597)

Stroke Outcomes

AF=atrial fibrillation
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- Cross-sectional registry of outpatients with AF 
enrolled in the American College of Cardiology 
National Cardiovascular Data PINNACLE (2008-
2012) Registry ~  430 000 AF patients

- Only 45% received anticoagulation 
- 90.3% Warfarinth

- 26% ASA

- CHADS2≥3 50% prescribed anticoagulation



Anticoagulant-Related Intracerebral
Hemorrhage



- Physician survey (case vignettes)
- 142 responses from general internists
- Estimates of annual rate of anticoagulant-

associated intracerebral hemorrhage were 10-fold 
higher than literature-based estimates.  

- Decision on whether to treat driven not by 
perceived benefit in a particular case, but rather 
concern for harm
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Incidence, case fatality, and functional outcome of 

intracerebral haemorrhage over time, according to age, sex, 

and ethnic origin: a systematic review and meta-analysis 

Charlotte J J van Asch, Merel J A Luitse, Gabriël J E Rinkel, Ingeborg van der Tweel, Ale Algra, Catharina J M Klijn

Summary
Background Since the early 1980s, imaging techniques have enabled population-based studies of intracerebral 

haemorrhage. We aimed to assess the incidence, case fatality, and functional outcome of intracerebral haemorrhage 

in relation to age, sex, ethnic origin, and time period in studies published since 1980.

Methods From PubMed and Embase searches with predefi ned inclusion criteria, we identifi ed population-based 

studies published between January, 1980, and November, 2008. We calculated incidence and case fatality. Incidences 

for multiple studies were pooled in a random-eff ects binomial meta-analysis. Time trends of case fatality were 

assessed with weighted linear-regression analysis.

Findings 36 eligible studies described 44 time periods (mid-year range 1983–2006). These studies included 8145 patients 

with intracerebral haemorrhage. Incidence did not decrease between 1980 and 2008. Overall incidence was 24·6 per 

100 000 person-years (95% CI 19·7–30·7). Incidence was not signifi cantly lower in women than in men (overall 

incidence ratio 0·85, 95% CI 0·61–1·18). Using the age group 45–54 years as reference, incidence ratios increased 

from 0·10 (95% CI 0·06–0·14) for people aged less than 45 years to 9·6 (6·6–13·9) for people older than 85 years. 

Median case fatality at 1 month was 40·4% (range 13·1–61·0) and did not decrease over time, and was lower in Japan 

(16·7%, 95% CI 15·0–18·5) than elsewhere (42·3%, 40·9–43·6). Six studies reported functional outcome, with 

independency rates of between 12% and 39%. Incidence of intracerebral haemorrhage per 100 000 person-years was 

24·2 (95% CI 20·9–28·0) in white people, 22·9 (14·8–35·6) in black people, 19·6 (15·7–24·5) in Hispanic people, 

and 51·8 (38·8–69·3) in Asian people.

Interpretation Incidence of intracerebral haemorrhage increases with age and has not decreased between 1980 and 

2006. Case fatality is lower in Japan than elsewhere, increases with age, and has not decreased over time. More data 

on functional outcome are needed.

Funding Netherlands Heart Foundation.

Introduction
Intracerebral haemorrhage is the second most common 

cause of stroke, and has a high case fatality.1 Since 1980,2 

knowledge of the epidemiology of stroke has increased 

with the increasing availability of brain-imaging 

techniques. 

Age-adjusted stroke incidence in high-income 

countries has decreased by 42% in the past four 

decades,1 mostly owing to a reduction in incidence of 

ischaemic stroke. Whether incidence of intracerebral 

haemorrhage has also fallen is unclear. In Perth, 

Australia, the incidence of intracerebral haemor rhage 

decreased between 1989 and 2001.3 Between 1981 and 

2006, in Oxfordshire, UK, there was a decrease in 

incidence of intracerebral haemorrhage associated with 

premorbid hypertension in patients less than 75 years 

of age, whereas the incidence associated with 

antithrombotic medication and the incidence of 

non-hypertensive lobar bleed in patients over 75 years 

of age increased.4 By contrast, incidence rates were 

stable between 1985 and 2004 in Dijon, France, and 

from 1983 to 1997 in Finland.5,6 

Overall, stroke case fatality has not decreased substantially 

over the past four decades,1 but crude case fatality of sub-

arachnoid haemorrhage decreased by 17% between 1972 

and 2002.7 Whether the case fatality rate of intracerebral 

haemorrhage has changed has not been studied in detail. 

Although numerous population-based studies have 

reported intracerebral haemorrhage epidemiology,1 few 

data are available from developing countries. Data on intra-

cerebral haemorrhage incidence, case fatality, and func-

tional outcome in age and sex subgroups are also scarce.

Although worldwide stroke epidemiology has been 

reviewed previously,1 a more detailed analysis of 

intracerebral haemorrhage epidemiology is important 

for future research and management. We therefore did a 

meta-analysis on the incidence, case fatality, and 

functional outcome of intracerebral haemorrhage in 

relation to age, sex, ethnic origin, and time trends.

Methods
Search strategy and selection criteria
We searched PubMed and Embase for population-based 

studies of intracerebral haemorrhage epidemiology from 
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• Anticoagulating AF patients after intracerebral
hemorrhage poses a challenging clinical 
dilemma that requires balancing the benefit of 
reducing thromboembolism against the 
potential increased risk of recurrent 
intracerebral hemorrhage. 



Guidelines

AHA 2015
(Management Spont. ICH)

Avoid anticoagulation WITH WARFARIN.

Anticoagulation after nonlobar ICH and antiplatelet 
monotherapy after any ICH can be considered 
particularly where there exists a strong indication 

The usefulness of NOACs in patients with AF and prior 
ICH uncertain. 

ESO 2014 In the absence of RCTs to address these treatment 
dilemmas, we cannot make firm recommendations 
about whether and when to resume antithrombotic 
drugs after ICH.

Canadian Stroke Best Practice 
Recommendations 2015

If there is a persisting strong indication for 
anticoagulation
(e.g. atrial fibrillation, mechanical heart valve), the
decision about when to restart anticoagulant 
therapy should
be made on a case-by-case basis



What to do?

• Significant clinical equipoise and variability in 
practice

– 2008 Japanese physician survey: 91% of 
respondents resumed anticoagulation (76% with 
warfarin).

– Center dependent in Europe with antithrombotic 
resumption rate ranging from 11-45%.   

Maeda K, et al. J Neurol Sci. 2012;312:82-85
Pasquini M, et al. Stroke. 2014;45:2643-2648



N=228
41% Stroke neurologists (CSC, NAVIGATE ESUS investigators)
26% Neurosurgeons (ASNS)
33% Thrombosis (ISTH)



• Markov decision analysis assessing quality-adjusted life 
years among patients receiving either no 
antithrombotic therapy, aspirin or warfarin after 
intracerebral hemorrhage in patients with AF 

• Suggestion: aspirin is likely the preferred treatment in 
most cases, on the basis of lower recurrent 
intracerebral hemorrhage rates, despite a much lower 
efficacy for ischemic stroke prevention. 
– Deep ICH: Consider restarting anticoagulation

– Lobar ICH: No antithrombotic therapy or ASA
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• Limitations:

– Direct oral anticoagulants not factored into analysis

• Not available at the time

– Estimated 2-fold increased rate of ICH with wafarin

• May not be the case. 
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19% reduction in stroke and systemic embolism with 
direct oral anticaogulants vs. Warfarin  



51% reduction in hemorrhagic stroke





63% RRR in ischemic stroke



Similar intracerebral hemorrhage rates



Courtesy RG Hart

DOACs vs. warfarin phase III RCTs in atrial fib: Intracerebral 

hemorrhage 

P'Value'

Dabigatran'110'mg'BID' P'<'.001''

Dabigatran'150'mg'BID' P'<'.001'

Rivaroxaban'20'mg'QD' P'='.024'

Apixaban'5'mg'BID' P'<'.001'

Edoxaban'60'mg'QD' 'P'<'0.001'

Edoxaban'30'mg'QD' P'<'0.001'

Warfarin'beS er'DOAC'beS er'
Connolly!SJ,!et!al.!N(Engl(J(Med.!2009;361:1139–1151.!
Patel!MR,!et!al.!N(Engl(J(Med.!2011;365:883–891.!
Granger!C,!et!al.!N(Eng(J(Med.!2011;365:981–992.!
Giugliano!RP,!et!al.!N(Engl(J(Med(2013;!online!Nov!19'

0.25' 0.50' 0.75' 1.00' 1.25'

HR'(95%'CI)'

0.00'

Courtesy!of!Dr.!Robert!G.!Hart'



Real-World Data: Recurrent ICH
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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). 

 

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

110 of 556 (20%)
patients with AF and 
ICH restarted on 
anticoagulation

19 centers, 2006-2010
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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



© 2015 American Medical Association. All rights reserved. 

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



1752 of 6138 (29%)
patients with AF and 
ICH restarted on 
anticoagulation

Danish National 
Prescription Registry



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;48:00-00. DOI: 10.1161/
STROKEAHA.116.016327.)



Resumption of Oral Anticoagulation

after Intracerebral Hemorrhage is Associated with

Decreased Mortality and Favorable Functional Outcome

Alessandro Biffi MD1,2,3, Joji B. Kuramatsu MD4, Audrey Leasure BS5,

Hooman Kamel MD6, Christina Kourkoulis BS1,2,3, Kristin Schwab BA1,3,

Alison M. Ayres BA1,3, M. Edip Gurol MD MSc1,3, Steven M. Greenberg MD PhD1,3,

Anand Viswanathan MD PhD1,3, Christopher D. Anderson MD MMSc1,2,3,

Stefan Schwab MD4, Jonathan Rosand MD MSc1,2,3, Daniel Woo MD MS7,

Hagen B. Huttner, MD4, Kevin N Sheth5

COHESIVE

Ann Neurol. 2017 Oct 13. doi: 10.1002/ana.25079



OAT Resumption and Outcomes

Outcome at 1 Year
Effect of OAT Resumption

HR 95% CI p

Favorable Outcome (mRS 0 -3) 4.22 2.57-6.94 <0.0001

Mortality 0.25 0.14-0.44 <0.0001

Outcome at 1 Year
Effect of OAT Resumption

HR 95% CI p

Favorable Outcome (mRS 0 -3) 4.08 2.48-6.72 <0.0001

Mortality 0.29 0.17-0.45 <0.0001

Non-lobar ICH

Lobar ICH

All-cause Stroke 0.41 0.25-0.67 0.0004

- Recurrent ICH 1.17 0.89-1.54 0.27

- Ischemic Stroke 0.39 0.21-0.74 0.004

All-cause Stroke 0.51 0.37-0.76 0.0006

- Recurrent ICH 1.26 0.88-1.71 0.22

- Ischemic Stroke 0.48 0.25-0.75 0.003





Outcome at 1 Year

Adjusted

HR 95% CI p

Favorable Outcome

(mRS 0 -3)
3.40 1.22-9.46 0.020

Mortality 0.27 0.08-0.86 0.028

Outcome at 1 Year

Adjusted

HR 95% CI p

Favorable Outcome

(mRS 0 -3)
3.11 1.08-8.97 0.038

Mortality 0.30 0.10-0.92 0.037

OAT and Possible vs. Probable CAA

Possible CAA (n=137)

Probable CAA (n=55)



Optimization of Safety via BP Control



Mean reduction of 9/4 mm Hg





Timing?



Timing?

AHA 2014 ≥ 1 week

AHA 2015 > 4 weeks

ESO 2015 2-30 weeks

EHRA 2015 4-8 weeks



• Indication
– AF 48%
– MV 49%
– VTE 17%

• Baseline ICH
– 47% IPH
– 43% SDH
– 10% SAH

• Recurrent ICH
– 67% SDH
– 33% IPH



Left Atrial Appendage Closure?
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Non-vitamin K Antagonist
Anticoagulant for Stroke Prevention in 
patients with Atrial Fibrillation and ICH
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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)

Primary outcome: Composite of ischemic stroke and recurrent ICH

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

burden of CSVD. 



APACHE-AF NASPAF-ICH SoSTART ASPIRE

Country Netherlands Canada UK USA

Participants
n=100, AF

and CHA2DS2 VASc≥ 
3, 7-90 days after 
OAC-associated

ICH/IVH

n=100, AF and
CHADS2≥2, 

≥ 14 days after
ICH/IVH

n=60, AF and 
CHA2DS2 VASc ≥ 

2,
>24 hours after 

intracranial
haemorrhage

n=370,
Non-CAA

CHA2DS2 VASc ≥ 
2

Intervention
Apixaban Any NOAC

NOAC (any) or 
VKA

Apixaban

Comparator
Antiplatelet or no

antithrombotic drug
Aspirin

Antiplatelet or no
antithrombotic 

drug
Aspirin

Allocation 1:1 2:1 1:1 1:1

Masking Adjudication only Adjudication only Adjudication only Double blind

1°
outcome/fu

Vascular death or 
non-fatal stroke/ ≥ 

12 months

Recruitment rate, 
Composite of ICH 

and IS / ≥ 6 
months

All symptomatic
serious vascular 

events/  ≥ 12 
months

Recurrent stroke 
and all-cause 

mortality



AF + Spontaneous ICH

Risk Factors controlled?
- Drug 

education/interactions/compli
ance

- Falls Prevention
- BP Control  (<130/80)

CHADS2≥2?

Hematoma stable/resolving on 
repeat neuroimaging ≥2 weeks? 

Initiate/Resume anticoagulation 
with NOAC

Residual function worth 
preserving?

Would I consider starting this 
patient on ASA?
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