
Open access 

  1Balu A, et al. Open Heart 2024;11:e002885. doi:10.1136/openhrt-2024-002885

To cite: Balu A, Ching Hui S, 
Yong- Qiang Tan B, et al. Timing 
of oral anticoagulation in acute 
ischaemic stroke and non- 
valvular atrial fibrillation: early, 
‘timely’ or late?. Open Heart 
2024;11:e002885. doi:10.1136/
openhrt-2024-002885

Accepted 11 November 2024

1Liverpool Centre for 
Cardiovascular Science, at 
University of Liverpool, Liverpool 
John Moores University and 
Liverpool Heart & Chest Hospital, 
Liverpool, United Kingdom, 
Liverpool, UK
2Division of Neurology, 
Department of Medicine, 
National University Heart Centre, 
Singapore
3Department of Clinical 
Medicine, Aalborg University, 
Aalborg, Denmark
4Department of Cardiology, 
Lipidology and Internal 
Medicine, Medical University of 
Bialystok, Bialystok, Poland

Correspondence to
Prof Gregory Y H Lip;  gregory. 
lip@ liverpool. ac. uk

Timing of oral anticoagulation in acute 
ischaemic stroke and non- valvular atrial 
fibrillation: early, ‘timely’ or late?

Ashwin Balu,1 Sia Ching Hui,2 Benjamin Yong- Qiang Tan,2 Gregory Y H Lip    1,3,4

Editorial

 ► http:// dx. doi. org/ 10. 1136/ 
openhrt- 2024- 002688

© Author(s) (or their 
employer(s)) 2024. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

The timing of restarting oral anticoagulation 
(OAC) for patients with atrial fibrillation 
(AF) after experiencing an acute ischaemic 
stroke (AIS) is a complex challenge for clini-
cians. This decision involves balancing the 
need to minimise the risk of early ischaemic 
stroke recurrence with the risk of symp-
tomatic intracranial haemorrhage. There is 
significant uncertainty in decision- making, 
particularly for patients who have suffered 
large infarct cores.1

Traditionally, the 1- 3- 6- 12 day rule, also 
known informally as ‘Diener’s law’, has been 
widely used by clinicians to guide the timing 
of restarting OAC after a transient ischaemic 
attack (TIA) or ischaemic stroke2.This expert 
consensus suggests adjusting the timing of 
anticoagulation based on stroke severity as 
measured by the National Institute of Health 
Stroke Scale (NIHSS). The rule is predicated 
on the observation that the risk of haemor-
rhagic transformation is linked to infarct size, 
which closely correlates with the NIHSS.3 
According to Diener’s law, anticoagulation 
should be resumed on day 1 for TIA, day 3 
for minor strokes, day 6 for moderate strokes 
and day 12 for severe strokes.

While the risk of haemorrhagic transforma-
tion is a major concern, patients with AIS who 
develop AF face a high risk of reinfarction or 
new embolic events in other cerebral vascular 
territories shortly after the initial stroke.4 
Data from randomised trials suggest that early 
direct OAC initiation in patients who had 
ischaemic stroke with AF is safe and did not 
increase the risk of symptomatic intracranial 
haemorrhage.5 6 The TIMING trial (2022) was 
the first randomised clinical trial to test the 
paradigm of the 1- 3- 6- 12 rule; patients were 
randomly allocated to either early initiation 
of OAC within 4 days of ischaemic stroke or 
delayed initiation 5–10 days6. The early initi-
ation group had non- inferior outcomes with 
respect to the recurrence of ischaemic stroke 
and symptomatic intracerebral haemorrhage. 

Another landmark trial, ELAN, was published 
in 2023, which similarly suggested that earlier 
initiation of OAC than suggested by guide-
lines did not significantly increase the risk 
of haemorrhagic transformation and may 
even reduce the risk of composite endpoints, 
including the risk of reinfarction.5

There has also been observational data 
to suggest that early initiation of OAC may 
reduce the risk of ischaemic stroke without 
a significant increased bleeding risk1.Kimura 
et al demonstrated that the risk of stroke or 
systemic embolism was reduced when OAC 
therapy was initiated earlier than the median 
day according to the 1- 3- 6- 12 day rule.1 Addi-
tionally, Chang et al found that in cases of 
mild and moderate strokes, early or routine 
initiation of OAC (using the 1- 3- 6- 12 day 
rule) did not increase the risk of bleeding 
and was linked to a decrease in recurrence of 
ischaemic stroke and adverse cardiovascular 
outcomes.7 However, early initiation of OAC 
in severe stroke cases was associated with a 
1.67- fold (95% CI 1.30 to 2.13) risk of safety 
outcomes.7

In this issue of Open Heart, Olma et al present 
a retrospective multicentre study involving 
708 patients with AF from the Berlin AF 
Registry who experienced an AIS and were 
followed up for 3 months8. The study exam-
ined the impact of adhering to the 1- 3- 6- 12 
day rule for restarting anticoagulation, with 
nearly 40% of patients receiving timely initia-
tion according to this guideline. In contrast, 
151 patients (23.2%) initiated anticoagulation 
earlier than recommended by the guidelines, 
and 210 patients (32.3%) restarted OAC later 
than recommended by the guidelines. The 
primary findings showed that timely initia-
tion of anticoagulation was not linked to a 
reduction in composite endpoints, including 
recurrent stroke, systemic embolism, myocar-
dial infarction, major bleeding or all- cause 
mortality at 3 months. Furthermore, there 
was no increased risk of composite outcomes 
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in the early restart group compared with the timely 
restart group, aligning with results from the ELAN and 
TIMING clinical trials.5 6 Nonetheless, it is important to 
highlight that in this study, the majority of patients evalu-
ated in this study (86.6%) had mild strokes (NIHSS <8), 
with only around 3% having severe strokes.8 Additionally, 
due to the observational nature of this study, the non- 
adherence group had a higher proportion of patients 
with moderate- large infarct size on imaging compared 
with the adherence group (9.2% vs 3.3%) (figure 1).8

The 1- 3- 6- 12- day rule was designed to mitigate the risk 
of symptomatic intracranial haemorrhage by delaying 
anticoagulation based on stroke severity. However, 
several factors beyond stroke severity can influence the 
risk of haemorrhagic transformation, including age, the 
type of reperfusion therapy administered (thrombolysis 
or thrombectomy), recanalisation status, blood pres-
sure variability and hyperglycaemia. Risk stratification 
approaches, such as those proposed by the ELAN trial 
based on neuroimaging criteria alone or the NIHSS- 
based stratification used in the 1- 3- 6- 12 day rule, do not 
account for these additional factors. It is unlikely that 
there will be a one- size- fits- all approach and that the 
emerging evidence will reveal a need to tailor restarting 
anticoagulation to a range of individual patient factors. 
In the era of personalised medicine, leveraging big data 
could help in the multivariable risk versus benefit strati-
fication for optimising the timing of OAC reinitiation in 
patients with AIS with AF (figure 1).

This real- world study by Olma et al highlights the signif-
icant variability in clinical practices regarding the timing 
of anticoagulation resumption after ischaemic stroke.8 It 

may be informative to explore further the factors influ-
encing clinicians’ decisions to delay or initiate antico-
agulation earlier. Besides stroke size and severity, other 
factors that could impact timing include whether the 
patient received reperfusion therapy and their indi-
vidual systemic bleeding risk. Current clinical trials do 
not provide clear guidance on managing these specific 
subgroups. There are, however, observational data to 
suggest that early (within 2 weeks) restart of OAC in 
patients who have acute reperfusion therapy does not 
significantly increase the risk of symptomatic haemor-
rhagic transformation or reinfarction.9

Stroke populations display diverse clinical phenotypes, 
necessitating larger trials to determine the optimal timing 
of restarting anticoagulation across different demo-
graphics. Future studies, such as OPTIMAS and START, 
may provide further clarity on the optimal timing for 
resuming anticoagulation in patients who had ischaemic 
stroke.10 11Indeed, OPTIMAS showed that early Direct 
Oral Anticoagulation (DOAC) initiation within 4 days 
after ischaemic stroke associated with atrial fibrillation 
was non- inferior to delayed initiation for the composite 
outcome of ischaemic stroke, intracranial haemorrhage, 
unclassifiable stroke, or systemic embolism at 90 days.12 
Similarly, START did not identify a clearly superior day 
to initiate DOAC for secondary stroke prevention in AF, 
although early DOAC initiation was better than at later 
times within the first 2 weeks after stroke onset.13
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Figure 1 Visual abstract describing the results of the multicentre Berlin Atrial Fibrillation Registry.
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