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Between a rock… …and a hard place





Reality check: global burden of stroke

Prevalence (millions) in 2019

Ischaemic 
stroke; 77,19

Intracerebral 
haemorrhage; 

20,66

Subarachnoid 
haemorrhage; 

8,4

DALYs (millions) in 2019

Lancet Neurology 2021;20:795-820

Ischaemic 
stroke; 63,48

Intracerebral 
haemorrhage; 

68,57

Subarachnoid 
haemorrhage; 

11,18



What are the main risk factor contributions 

to DALYs due to ICH?

High systolic BP

Particulate 

matter 

pollution
High body 

mass index

High fasting 

plasma 

glucose
SmokingDiet (salt 

etc)
High HDL 

cholesterol

Alcohol use

Lancet Neurology 2021;20:795-820



Treatment effects

Risks Risk factors

Heterogeneity

of treatment effect
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Risk of venous thromboembolism (VTE) 

after ICH

Multicentre cohort study

Neurosurgery 2019;84:e304-e310

(3%)

Ethnic/Racial 

Variations of 

Intracerebral 

Hemorrhage study



Risks of major adverse cardiovascular and 

cerebrovascular events (MACE) after ICH

JAMA Network Open 2022;5(10):e2234215 (Denmark 2005-2018)
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Risk factors for VTE after ICH

Multicentre cohort study Independent risk factors

Predictor OR (95%CI) p

Prior VTE 6.8 (3.4-13.4) <0.0001

Intubation 4.0 (2.4-6.5) <0.0001

IVH 1.8 (1.1-2.9) 0.0157

Neurosurgery 2019;84:e304-e310

(3%)

Ethnic/Racial 

Variations of 

Intracerebral 

Hemorrhage study



Risk factors for recurrent ICH and ischaemic 

stroke, after ICH

Recurrent ICH: lobar vs. non-lobar Ischaemic stroke: atrial fibrillation 

(AF) vs. no AF

Lobar Non-lobar

Hospital-based studies

Biffi 102 / 1308 44 / 1375 2.4 1.7-3.5

Casolla 13 / 690 11 / 1170 2.0 0.9-4.5

Chong 17 / 776 25 / 1374 1.2 0.7-2.2

Zia 9 / 360 11 / 500 1.1 0.5-2.8

Total 141 / 3134 91 / 4419 1.7 1.2-2.6

Significance: p =0.008

Heterogeneity: p = 0.15

Population-based studies

LATCH 22 / 384 9 / 404 2.6 1.2-5.9

OXVASC 11 / 275 4 / 351 3.5 1.1-11.0

Total 33 / 659 13 / 755 2.8 1.5-5.5

Significance: p =0.002

Heterogeneity: p = 0.66

TOTAL 174 / 3793 104 / 5174 2.0 1.4-2.7

Significance: p <0.0001

Heterogeneity: p = 0.25

Study
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RR 95% CI
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Lancet Neurology 2021;20:437-47



High risks of MACE in all sub-groups

Pooled community-based studies in

Oxford and Edinburgh,

stratified by two risk factors

Annual outcome event rate, % per year (95% CI)

Recurrent ICH Ischaemic 

stroke

MACE

AF and lobar ICH 4.4 (1.6-11.6) 7.3 (3.5-15.4) 14.6 (8.6-24.6)

AF and non-lobar ICH 3.6 (1.3-10.3) 5.6 (2.5-12.4) 14.9 (5.8-38.2)

No AF and lobar ICH 5.2   (3.6-7.5) 0.9   (0.2-4.8) 9.1 (6.6-12.6)

No AF and non-lobar ICH 1.6   (0.9-2.9) 0.9   (0.2-4.8) 5.0 (1.9-13.1)

Lancet Neurology 2021;20:437-47 (Oxford 2002-2018, Edinburgh 2010-2013)
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Effect of short-term prophylactic dose 

anticoagulation after ICH on VTE

Uncertain effects in small randomised controlled trials (RCTs)

Cochrane Database Syst Rev 2023;1(1):CD012144



Secondary prevention: BP lowering reduced 

recurrent stroke after ICH in PROGRESS

Lancet 2001;358:1033, Stroke 2004;35:116

perindopril ±
indapamide



Secondary prevention: BP lowering reduced 

recurrent stroke, regardless of ICH sub-type

Stroke 2010;41:394-6

pheterogeneity=0.4



Start vs. avoid antiplatelet 

agents after ICH

Primary outcome: recurrent ICH MACE

Lancet 2019;393:2613-23



Any stroke or cardiovascular death

Ischaemic MACE

Start vs avoid oral anticoagulation 

(OAC) for AF after ICrH

Lancet Neurol 2023;22:1140-49



Start vs avoid OAC for AF after ICrH

Haemorrhagic MACE

Death of any cause

Lancet Neurol 2023;22:1140-49
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Antiplatelet agent effects on 

recurrent ICH in sub-groups

Lancet 2019;393:2613-23



OAC for AF after ICrH effects on stroke 

/ cardiovascular death in sub-groups

Type of qualifying spontaneous ICrH

Lancet Neurol 2023;22:1140-49



OAC for AF after lobar ICH / convexity 

SAH in the ongoing ENRICH-AF trial



OAC for AF after ICrH effects on stroke 

/ cardiovascular death in sub-groups

CHA2DS2-VASc score

Time after ICrH onset

Lancet Neurol 2023;22:1140-49
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Let’s be definitive…

…not defensive



Stroke 2023;54:3173-81

What should you do about antiplatelet drugs 

after ICH in your clinical practice today?
ICH associated with antithrombotic 

agent use, with history of MACE. No AF

ICH not associated with antithrombotic 

agent use, with history of MACE. No AF
ICH with AF

ICH without MACE. 

No AF

Strong 

indication 

to start

antiplatelet 

agent*

Strong 

indication 

to avoid

antiplatelet 

agent§

Strong 

indication to 

avoid

anticoagulant 

agent§

Start 

antiplatelet 

agent(s)

Avoid 

antiplatelet 

agents

Randomise

in ongoing 

RCTs e.g. 

ENRICH-AF, 

ASPIRE, 

PRESTIGE-

AF, A3ICH

RCT of antiplatelet treatment available?

Case-by-case decision between 

physician and patient, based on 

estimated net effect of antithrombotic 

agent on all MACE for the patient

Randomise in ongoing RCT e.g. ASPIRING

Yes

No

YesNo

RCT of 

anticoagulant 

agent or LAAO 

available?

Refer to 

clinical 

guidelines 



Randomisation (central)

START antiplatelet monotherapy* (n=2,074)

1:1

Follow-up (1-5y): All major adverse cardiovascular (ischaemic 

and haemorrhagic) events (MACE) and adherence

AVOID antiplatelet monotherapy* (n=2,074)

Follow-up at hospital discharge: outcomes and adherence

Definitive ICH trial of 

antiplatelet agents

Age ≥18y and survived ≥24h after ICH (1,383 with prior VOD and 2,765 without prior VOD)

www.isrctn.com/ISRCTN16705062

https://www.isrctn.com/ISRCTN16705062


What should you do about OAC for AF after 

ICH in your clinical practice today?

National Clinical Guideline for 

Stroke for the UK & Ireland

• Patients with lobar ICH associated with probable 
CAA and AF may be considered for OAC for 
stroke prevention, but wherever possible patients 
should be offered participation in a randomised 
trial. If participation in a randomised trial is not 
possible then clinicians should make an 
individualised decision based on estimates of the 
future risks of recurrent ICH and vaso-occlusive 
events.

• Patients with lobar ICH associated with probable 
CAA and AF may be considered for a left atrial 
appendage occlusion (LAAO) device, but 
wherever possible patients should be offered 
participation in a randomised trial. If participation 
in a randomised trial is not possible then LAAO 
may be considered based on an estimation of the 
future risks of recurrent ICH and vaso-occlusive 
events.

Stroke 2022;53:e282–e361 www.strokeguideline.org, 2023

http://www.strokeguideline.org/


RCTs of OAC for AF after ICrH

RCT Stroke 

type(s)

Intervention vs. 

comparator

Recruited / 

target

Contact

A3ICH ICH
Apixaban vs LAAO vs no 

antithrombotic therapy
117/300 (39%) Cordonnier

PRESTIGE-AF ICH DOAC vs no OAC 319/350 (81%) Veltkamp

ASPIRE ICH Apixaban vs aspirin 331/700 (47%) Sheth/Kamel

ENRICH-AF ICrH Edoxaban vs no OAC 919/950 (97%) Shoamanesh

Recruitment as of October 2024

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjGvrWOv5bYAhUM6qQKHWM3D9EQjRwIBw&url=https://nl.wikipedia.org/wiki/Vlag_van_de_Verenigde_Staten&psig=AOvVaw3bKeo2xlTSrtRJZIyQp5v2&ust=1513787255293604
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjGvrWOv5bYAhUM6qQKHWM3D9EQjRwIBw&url=https://nl.wikipedia.org/wiki/Vlag_van_de_Verenigde_Staten&psig=AOvVaw3bKeo2xlTSrtRJZIyQp5v2&ust=1513787255293604
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1
• Do clinical trials that are needed, rigorous & green

2
• Do clinical trials of greener health promotion/care

3
• Live a greener life: https://realzero.earth/

1. Move your money to a bank that doesn’t invest in fossil fuels 
2. Move your power supplier to a 100% renewable source

3. More plant-based food, seasonal and local where possible 

4. More green travel (walking, cycling, more trains, fewer planes)

5. More pre-loved local and low-carbon brands

6. Measure your CO₂ footprint and cut where you can

7. Motivate your loved ones to perform their 7 acts to save the world

https://realzero.earth/
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