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Switzerland – Québec

Switzerland
41 285 km2

9 060 598 inhabitants

Québec
1.542.056 km2

8.501.833 inhabitants
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Ne partez pas sans moi!



Insel Gruppe –

• Introduction - burden of atrial fibrillation, cardioembolism and stroke

• Management of anticoagulation in specific stroke scenarios

• Timing of anticoagulation after a recent stroke

• Use of IV thrombolysis in a patient on anticoagulation

• Management of anticoagulation after a stroke despite anticoagulation
therapy («breakthrough stroke»).

Agenda
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• 44 million individuals have atrial fibrillation
(AF) worldwide

• 1970ies: AF as possible etiology of
ischemic stroke

• 20-30% of all ischemic strokes are related
to AF

• Europe: approximately 240 000 AF-related
ischemic strokes/year

Atrial fibrillation, cardioembolism and ischemic stroke

02.10.2025stroke, afib and anticoagulation 7Wolf 1978, Seiffge et al Lancet Neurology 2024, DiCarlo et al Europace 2019
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85yo lady, known AF, no anticoagulation (fear of frequent falls)
Sudden onset right side hemiparesis + aphasie, NIHSS 20 points

Onset to imaging time: 120 minutes

CBF

CT-A Non-contrast CT
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Angio – 
before thrombectomy

Angio – 
after thrombectomy MRI day 2
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Characteristics of AF-associated stroke
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aOR (DOAC): 0.67 (95%CI 0.56-0.76)

Meinel et al Ann Neurol 2021, Benz et al Ann Neurol 2024

Anterior circulation
intracranial ICA 14.5%

MCA M1 34.1%
MCA M2 29.6%

Swiss Stroke Registry

AF-associated stroke: frequently large-vessel occlusion, >85% in the 
anterior circulation
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AF-stroke with vs without large vessel occlusion

02.10.2025stroke, afib and anticoagulation 11Benz et al Ann Neurol 2024

LVO Stroke

Non-LVO Stroke

LVO is associated with poor 3-month outcome
(aOR 1.95; 1.71-2.22, adjusted for thrombectomy and other) 

Swiss Stroke Registry
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• 1980-90ies: Multiple studies with Warfarin, Aspirin and others

• 2010ies: „DOAC – trials“
• Anti-Xa: Rivaroxaban (ROCKET-AF), Edoxaban (ENGAGE-AF-TIMI), 

Apixaban (ARISTOTLE)
• Anti-IIa: Dabigatran (RE-LY)

• Anticoagulation is the cornerstone of stroke prevention:

• Aspirin: 20% relative risk reduction

• Warfarin: 64% relative risk reduction

• DOACs: at least as effective as warfarin

Pharmacotherapy for stroke prevention in AF

02.10.2025stroke, afib and anticoagulation 12SPAF 1990, Petersen et al 1989, Seiffge et al Lancet Neurology 2024, Hart et 
al Ann Inn Med 2007, Benz et al EHJ 2017
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«If you are treating even ONE patient in your 
practice with anticoagulation, 

your should wake up once a week or so with a 
cold sweat»

Charles Miller Fisher (1913-2012)
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Timing of DOAC-initation after recent AF-associated stroke
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Starting OAC 
early 

– 
risk of 

haemorragic 
transformation?

Starting OAC 
late 

– 
risk of early 

recurrent 
stroke?

Best et al JNNP 2022
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Early start of DOAC – first evidence
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Number of symptomatic 
ICH with DOAC:

0

Seiffge et al NEUROLOGY 2016
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Werring et al LANCET 2025

Fischer et al NEJM 2023

Oldgren et al CIRCULATION 2022

Seiffge et al Lancet Neurology 2018
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Individual patient data meta-analysis (IPDMA) CATALYST

02.10.2025stroke, afib and anticoagulation 18Dehbi et al Lancet 2025

Early ≤4days
Late ≥ 5 days

Composite enpoint:
- recurrent ischaemic stroke 
- symptomatic intracerebral 

haemorrhage
- unclassified stroke
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Consistent 
effect in all 
subgroups
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Consistent effect regardless of stroke 
lesion size or haemorrhagic 

transformation

Göldlin et al JAMA Neurology 2024, Rohner et al CIRCULATION 2024
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Stroke on anticoagulants – a frequent clinical scenario
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Symptoms: left side hemiparesis, NIHSS 11
Medical history: Atrial fibrillation on Apixaban 5mg, last intake 2h before stroke onset

Currently hospitalized for heart failure, medication intake under supervision
Symptom to CT time: 1h (in hospital)
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estimated time to groin 
puncture at Inselspital: 

90-120 minutes
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Vote – what would you do?

02.10.2025stroke, afib and anticoagulation 23

1) No IVT, send to Bern for thrombectomy

2) Start IVT, send to Bern for thrombectomy

3) Too old, too sick – keep patient in the Emmenthal
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The burden of «breakthrough stroke» despite anticoagulants
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Swiss Stroke Registry

Participants with atrial fibrillation on 
anticoagulation therapy in large RCTs had 

«breakthrough» strokes at 1-2%/year

38% of all AF-strokes are 
“Breakthrough stroke” despite 

anticoagulation
Seiffge et al The Lancet Neurology 2024, Meinel et al Ann Neurol 2021
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The burden of breakthrough strokes despite anticoagulation

02.10.2025stroke, afib and anticoagulation 25

DOAC patients 
among IVT eligable 

patients

18% DOAC 21% DOAC

DOAC patients 
among all code-

strokes

Bücke et al ESJ 2024
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IVT in patients taking Vitamin K antagonists (VKA)

02.10.2025stroke, afib and anticoagulation 26

Data quality:
Retrospective cohort studies

INR cut-off ≤1.7 based on expert opinion

Xian et al JAMA 2012, Mazya et al Annals of Neurology 2013, 
Berge et al European Stroke Journal 2021



Insel Gruppe –

IVT in patients taking direct oral anticoagulants (DOAC)
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«We suggest 
no 

intravenous 
thrombolysis»

Current international guidelines 
recommend AGAINST the use of IVT in 

patients on DOACs

Powers et al STROKE 2019, Berge et al European Stroke Journal 2021
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* and friends an 
colleagues around 

the globe!

There are a few 
brave, indomitable 

neurologists in 
Switzerland* who do 

use IVT in stroke 
patients on DOACs…
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Summary of evidence - 2021
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No signal of harm in 
retrospective cohort 

studies

sICH rates generally 
low

Small sample size 
(<100 patients)

Seiffge et al JNNP 2021
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International collaboration: DOAC-IVT
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Design: International, multi-centre, retrospective cohort study 
(CRD42021277825)

Study population: Patients with ischaemic stroke on prior DOAC therapy 
(confirmed last intake <48h) who received IVT 

Main outcome: symptomatic intracerebral haemorrhage (sICH)

Secondary outcome: functional independence at 3 month (mRS 0-2) 

Sensitivity analysis: Selection approach (i.e. DOAC-level-measurements, 
prior reversal-treatment, IVT without DOAC-level measurement nor reversal 
treatment or inadvertent use of IVT)
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DOAC-IVT
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Meinel et al JAMA Neurol 2023

Many significant 
differences between 

patients with and 
without prior DOAC 

ingestions 

Patients on DOACs: 
older, higher NIHSS, longer 
onset-to-admission and to-
IVT time, higher burden of 

risk factors 

 predictors for 
higher risk of sICH
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DOAC-IVT: Primary outcome

02.10.2025stroke, afib and anticoagulation 32Meinel et al JAMA Neurol 2023

adjusted OR 0.57; 95% CI 0.36 to 0.92, p = 0.02
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Subgroup analyses
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Selection 
method

n OR 95% CI p value

Controls 32035 Reference
DOAC level 225 0.66 0.31 to 1.40 0.28
No DOAC level 
nor reversal

355 0.84 0.46 to 1.53 0.56

Reversal 252 0.30 0.09 to 0.92 0.04

Patients with DOAC-levels >100ng/ml or intake <12 hours without reversal:

adjusted OR 0.57; (95% CI 0.23–1.42)

Meinel et al JAMA Neurol 2023
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How we do it…

02.10.2025stroke, afib and anticoagulation 34

https://neurologie.insel.ch/de/aerzte-und-zuweiser/richtlinien
www.strokecenter.ch

Purrucker et al SVN 2023, Meinel et al Bernese Stroke Guidelines 2025
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Target trial design:

1) Develop a protocol of a 
hypothetical RCT (e.g. 
in/exclusion criteria, treatment 
groups, outcome)

2) Emulate the components 
of that protocol using the 
observational data
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An international, multicenter, prospective, randomized, open label, blinded endpoint (PROBE) trial with predefined interim analyses

906 patients with acute ischemic stroke and recent 
DOAC intake

BMT + IVT BMT alone

1:1

Primary endpoint:
• mRS at 90 days

Sponsor-  PD Dr. med Th. Meinel (Principal Investigator)
Investigator:  Prof. Dr. med. D. Seiffge (Co-Principal Investigator)
  Prof. Dr. med. U. Fischer (Co-Principal Investigator)
   
Leading Center: Inselspital Bern, Bern University Hospital
   
Clinicaltrials.gov: NCT06571149

“Safety and Efficacy of Intravenous Thrombolysis in Patients with Ischemic Stroke and Recent 
Ingestion of Direct Oral Anticoagulants: DO-IT – The DOAC Intravenous Thrombolysis trial” Thomas Meinel, 

Bern
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active

Coming soon

16 patients 
randomized
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Ongoing RCTs in patients on DOAC

02.10.2025stroke, afib and anticoagulation 41

DO-IT PASSION SIFT DOSE

(ACT-global DOAC domaine)

Trial registration NCT06571149 not available not available NCT06320431
Sample size 906 patients 668 patients 300 patients Overall 4000 patients
Centres/countries >100 centres, global Germany Norway global
Intervention IV thrombolysis (TNK or rtPA) TNK 0.25mg/kg IV thrombolysis (TNK or rtPA) 2 doses of TNK (0.18 and 0.25mg/kg)

Design PROBE Double blinded PROBE Double blinded
Primary endpoint mRS shift at 90days mRS at 90days early neurological improvement ?
Secondary endpoint sICH and other sICH

mRS <2

sICH

mRS at 90days

?

Status Recruiting Funding obtained Recruiting Funding obtained
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Follow-up CT

NIHSS day 2: 0 points

Discharged home
Recanalization prior 

to thrombectomy

Treatment: 
«drip-and-

ship» 
iv rTPA 
started
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Breakthrough stroke: high risk of recurrence

02.10.2025stroke, afib and anticoagulation 43Seiffge et al Ann Neurol 2020

Breakthrough 
stroke

AF-associated 
Stroke not on prior 

anticoagulation



Insel Gruppe –

Risk of stroke recurrence after breakthough stroke

02.10.2025stroke, afib and anticoagulation 44McCabe et al JAMA Neurology 2025
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Aetiology of breakthrough strokes
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Competing 
(non-AF) stroke 

aetilogy
large artery atherosclerosis, 

small vessel disease Medication 
error

Non-compliance, OAC 
paused/stopped for 

intervention, wrong dosage

Cardioembolism 
despite 

adequate OAC
«pure» breakthrough strokes

Polymeris, Meinel et al JNNP 2022

24.2%

31.7%

41.4%

Data from 2946 patients with AF and 
breakthrough strokes
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Anticoagulation before and after a breakthrough stroke

02.10.2025stroke, afib and anticoagulation 46Polymeris, Meinel et al JNNP 2022, Seiffge et al Ann Neurology 2020

Continued prior 
OAC

Switched OAC
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Anticoagulation management after breakthrough stroke –
East asian population

02.10.2025stroke, afib and anticoagulation 47Ip et al NEUROLOGY 2023
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Anticoagulation therapy after breakthrough stroke

02.10.2025stroke, afib and anticoagulation 48Polymeris, Meinel et al JNNP 2022
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Left atrial appendage (LAA)

02.10.2025stroke, afib and anticoagulation 49Romeri et al Nat Rev Cardiology 2014, Rinkel et al ESJ 2023

LAA thrombus in a patient with 
breakthrough stroke at Inselspital Bern

LAA:
82% of all thrombi are in the LAA in 
patients with AF and recent stroke
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LAAOS-III – first evidence to combine LAAO with
anticoagulation

02.10.2025stroke, afib and anticoagulation 51

LAAOS III
Randomised, controlled trial

Patients with AF undergoing 
open heart surgery

LAAO vs. no LAAO

Continue medical therapy

9% with prior stroke
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Benefits of LAAO + anticoagulation

02.10.2025stroke, afib and anticoagulation 52Whithlock et al NEJM 2021, Connolly et al CIRCULATION 2023

LAAOS III:
Surgical LAAO (+/-OAC) = 33% risk reduction for SE and ischemic stroke

Stroke risk reduction independent of OAC use
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LAAO in «breakthrough stroke» patients

02.10.2025stroke, afib and anticoagulation 53

Machted-cohort study

Patients with AF and breakthrough 
stroke who continued OAC 

vs.
Patients with AF and breakthrough 

stroke/LAAO thrombus who received 
LAAO (+/- OAC)

Primary outcome: 
recurrent ischemic stroke

Maarse, Seiffge et al JAMA Neurology 2024
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Recurrent stroke reduction in breakthrough stroke with 
LAAO

02.10.2025stroke, afib and anticoagulation 55

LAAO in breakthrough stroke:
percoutaneous LAAO (+/-OAC) seems to have the same risk reduction as in LAAOS III

Maarse, Seiffge et al JAMA Neurology 2024
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“Early Closure of Left Atrial Appendage for Patients With Atrial 
Fibrillation and Ischemic StrokE Despite Anticoagulation Therapy” 

02.10.2025stroke, afib and anticoagulation 56

An international, multicentre, prospective, randomized, controlled, two-arm parallel group, blinded endpoint 
adjudicated, superiority, adaptive clinical trial (PROBE)

482-1000 patients with breakthrough stroke
(adaptive design)

DOAC therapy DOAC + LAAO1:1

Primary endpoint:
• Recurrent stroke
• Systemic embolism
• Cardiovascular death

Sponsor-  Prof. Dr. med. L. Räber, PhD (Cardiology PI)
Investigator: Prof. Dr. med. D. Seiffge (Neurology PI) 
   
Leading Center: Inselspital Bern, Bern University Hospital
   
Clinicaltrials.gov: NCT05976685

www.elapse-trial.ch

http://www.elapse-trial.ch/
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ELAPSE – an international effort
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United Kingdom
Prof. D. Hilldick-Smith, MD (Cardiology)
Prof. D. Werring, MD PhD (Neurology)

Spain
Prof. X. Freixa Rofastes, MD PhD (Cardiology)
Prof. J. Marti Fabregas MD PhD (Neurology)

Germany
Prof. R. Wachter, MD PhD (Cardiology)
Prof. Ch. Nolte, MD PhD (Neurology)

New Zealand
Prof. P. Adamson, MD (Cardiology)
Prof T. Wu, MD (Neurology)

Switzerland
Prof. L. Räber, MD PhD (Cardiology)
Prof. D. Seiffge, MD (Neurology)
Prof. U. Fischer, MD (Neurology)

R. Galea, MD (Cardiology)
T. Meinel, MD PhD (Neurology)

Belgium
Prof. A. Aminian, MD PhD (Cardiology)
Prof. R. Lemmens, MD PhD (Neurology)

Israel
Prof. I. Barbash, MD (Cardiology)
Prof. R. Leker, MD (Neurology)
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Permanent carotid coil filter
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• CAPTURE 1
• First in-human study, 25 participants

• CAPTURE 2
• Safety study, 81 participants

• 2 phases (first 10 patients, second 71 patients) – major change in implant
design

Bilterale carotid artery filters

02.10.2025stroke, afib and anticoagulation 59Reddy et al JACC 2019, Shoamanes presented at ESOC 2025
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An international, multicentre, prospective, randomized, controlled, two-arm parallel group, blinded endpoint adjudicated, superiority, adaptive 
clinical trial (PROBE)

“Carotid Implants for PreveNtion of STrokE ReCurrEnce from Large Vessel Occlusion in Atrial Fibrillation 
Patients Treated with Oral Anticoagulation (INTERCEPT)” 

Alexander Benz Ashkan 
Shoamanesh 

PJ Devereaux 

https://www.javelinmed.com/ 02.10.2025stroke, afib and anticoagulation 60
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• Atrial fibrillation is one of the most frequent causes of stroke

• AF-associated stroke frequently LVO and severe stroke , anticoagulation reduces risk of stroke

• Stroke specific management:

• Timing of DOAC after recent stroke: can (should?!) be started early (<4 days, evidence from 4 
RCTs!)

• Use of IVT in patients on DOACs: Current guidelines recommend AGAINST use of IVT, 
observational data suggest low risk of sICH and potential clinical benefit (RCTs ongoing)

• Management after «breakthrough stroke»: changing DOAC/adding antiplatelts is not benenficial, 
new options include LAAO and permanent bilateral carotid filters on top of DOAC (RCT ongoing)

Conclusions

02.10.2025stroke, afib and anticoagulation 62
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