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Survivors after a first-ever stroke by etiology

Follow up (days)

Lacunar

Atherothrombotic

Cardioembolic
p=<0.0001

De Jong et al., J Clin Epidemiol 2003



Early risk of stroke recurrence in patients with AF

• International Stroke Trial (IST) 48 h: 4.8%

• Yasaka et al (1993) 7 d: 9.2%

• HAEST  14 d: 7.5%

• CETF 12%

• Yasaka et al (1993) 13.7%



Hemorrhagic transformation of an ischemic stroke

(HI-1)
Small petechiae
along the margins 
of the infarct 

(HI-2)
More confluent 
petechiae within 
the infarcted area 
but without 
Space-occupying
effect

(PH-1)
Hematoma in <30%
of the infarcted area
with some slight 
Space-occupying
effect

(PH-2)
Dense hematoma 
>30% of the
infarcted area 
with substantial 
space-occupying 
effect or as any
hemorrhagic 
lesion outside 
the infarcted area

Fiorelli et al., Stroke 1999
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Paciaroni et al., Stroke 2007

Anticoagulants within 48 for ischemic stroke



NOACs vs. AVK in secondary stroke prevention

Any stroke

Intracranial bleeding

Ntaios et al., International Journal of Stroke 2017



Clinical trials on NOACs for AFib

• ARISTOTLE: Patients with any stroke within 7 days before random assignment

• RE-LY: patients with any stroke within 14 days or severe stroke within 6 months
before screening

• ROCKET AF: patients with a severe, disabling stroke within 3 months or any stroke
within 14 days before randomization

• ENGAGE AF-TIMI 48: excluded patients with stroke within the previous 30 days

Easton et al., Lancet Neurol. 2012 

Exclusion based on timing from the index event



The RAF study: Early Recurrence and Cerebral Bleeding in Patients With Acute 
Ischemic Stroke and Atrial Fibrillation. Effect of Anticoagulation and Its Timing

Paciaroni et al., Stroke 2015

- 1029 patients with acute stroke and AF
- 77 (7.6%) ischemic recurrences (IS –TIA – SE) at 90 days
- 37 (3.6%) symptomatic ICH



Risk of combined outcome events based upon the day of initiating NOAC

RAF NOACs study: Outcome events (ischemic and hemorrhagic)
depending on the time between onset and initiation of therapy with NOACs.

12.4% 2.1% 9.1%

Paciaroni et al, JAHA 2017

- 1127 patients with acute stroke and AF
- 32 (2.8%) ischemic recurrences (IS –TIA – SE) at 90 days
- 18 (1.6%) symptomatic ICH



Seiffge et al., Ann Neurol 2019 

NOACs versus AVK after acute stroke in patients with AFib



RAF NOACs study: Size of ischemic lesion and risk for early recurrence
and hemorrhagic transformation in DOACs treated patients

Paciaroni et al., JAHA 2017
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START

“Optimal Delay Time to Initiate

Anticoagulation After Ischemic

Stroke in Atrial Fibrillation”

TIMING

”Timing of oral anticoagulant

therapy in acute ischemic stroke

with atrial fibrillation “

OPTIMAS

“OPtimal TIMing of

Anticoagulation after AF-

associated acute cardiembolic

ischaemic Stroke”

ELAN

“Early Versus Late Initiation of Direct

Oral Anticoagulants in Post-

ischaemic Stroke Patients With Atrial

fibrillation”

1500300034742000Planned sample size

Adaptive trial design: time-to-

treatment delay of 3, 6, 10 or 14

days in mild/moderate.

6,10,14 or 21 days in severe

≤ day 4 after ischemic stroke≤ day 4 after ischemic stroke<48 hours after symptom onset (minor

and moderate stroke) or at day 6 + 1

day after symptom onset (major stroke)

Intervention: early start

between day 5 and day 10 after acute

stroke

between day 5 and day 14 after

acute stroke

current recommendations (i.e. minor

stroke after day 3 + 1 day, moderate

stroke after day 6 + 1 day and major

stroke after day 12 + 2 day).

Control:

late start

08/202112/20202021/2210/2021Estimated end of study



Early 0-4 days 450 patients
Delayed 5-10 days 438 patients

Planned sample size: 3000 patients

Oldegren et al., Circulation 2022

The Timing study







Type of DOACs

Early (1006) Late (1007)

Rivaroxaban 45 (4.5%) 55 (5.5%)

Dabigatran 169 (16.8%) 173 (17.2%)

Apixaban 630 (62.6%) 613 (60.9%)

Edoxaban 153 (16.2%) 150 (14.9)

Missing 4 (0.4%) 7 (0.6%)



The ELAN study

Fisher et al., N Engl J Med 2023



Fisher et al., N Engl J Med 2023

The ELAN study



ELAN: Primary outcome at 30 and 90 days

Fisher et al., N Engl J Med 2023



The ELAN study

Fisher et al., N Engl J Med 2023



Fisher et al., N Engl J Med 2023

The ELAN study
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Paciaroni et al, Thromb Hemost 2016 (modified)

Timing of NOAC initiation in acute stroke with AF

ALESSA score 3-4



When to start anticoagulation after ischemic stroke

 TIA Start day 0
 Minor/moderate stroke Start day 0-2
 Major stroke Start day 7

: start all oral anticoagulants directly
without heparin or LMWH-bridging

 When to start DOAC : 

 How to start anticoagulation 



• Ischemic stroke in patients with atrial fibrillation is associated with a high risk 

of early recurrence.  

• Early start of the anticoagulant treatment (within 4 days) is associated with a 

clinical benefit in the majority of patients,

• Treatment should be delayed in patients with large or very large ischemic 

lesions (7-14 days)

• DOACs should be preferred to other anticoagulants.

• Space for research remains with agents with a more favorable antithrombotic

vs. hemorrhagic profile

Take home messages


