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Summary
This position paper on the detection of atrial fibrillation
after ischaemic stroke is a statement of the “Heart and
Brain” committee of the Swiss Stroke Society. This po-
sition paper summarises present knowledge on the de-
tection of atrial fibrillation after ischaemic stroke or tran-
sient ischaemic attack. An interdisciplinary standard for
monitoring on the stroke unit and after discharge is pro-
posed respecting recent developments and Swiss partic-
ularities. The main evolution in the field is that the role
of atrial fibrillation screening after stroke or transient is-
chaemic attack has shifted from understanding the index
stroke to preventing the next stroke; it therefore should
also be performed in patients with certain other stroke
aetiologies, e.g. symptomatic carotid artery stenosis. The
duration of atrial fibrillation monitoring should be based
on an individualised risk assessment incorporating clinical
characteristics as well as cardiac and laboratory biomark-
ers. Given the paucity of randomised controlled data on
this topic, this position paper intends to give practical ad-
vice to healthcare professionals involved in stroke care in
Switzerland based on a consensus between experts in the
field.

ABBREVIATIONS

MR-proANP: mid-regional pro-atrial natriuretic peptide

NT-proBNP: N-terminal pro-B-type natriuretic peptide

TIA: transient ischaemic attack

Introduction

Ischaemic stroke is a major cause of disability and mortal-
ity worldwide [1]. Atrial fibrillation is the most common
cardiac arrhythmia, affecting up to 2% of the European
population [2]. Up to a quarter of ischaemic strokes can
be attributed to atrial fibrillation, and atrial fibrillation in-
creases the risk of ischaemic stroke significantly [3]. Be-
sides the 25% of ischaemic stroke caused by atrial fib-
rillation, an increasing number of patients with ischaemic
stroke have atrial fibrillation (whether causally related or
not) [4]. Incidence and prevalence of atrial fibrillation vary
by sex [5], age, race/ethnicity, geographical region and in-
tensity of screening. Accordingly, the incidence of atrial
fibrillation is higher in men than in women, higher in West-
ern European countries than in Eastern European coun-
tries [6] and increases rapidly with age: at the age of 80
years, over 10% of the population are affected by atrial fib-
rillation with atrial fibrillation starting at an older age in
women [7, 8]. Atrial fibrillation-associated strokes are par-
ticularly severe [9], have a high recurrence risk [10–12]
and a worse prognosis than ischaemic strokes of other ae-
tiologies [13].

In patients with stroke and no other clear aetiology, the
benefit of atrial fibrillation monitoring and detection is
obvious, because oral anticoagulation reduces recurrent
stroke in atrial fibrillation patients with a relative risk re-
duction of up to 60–70% [14]. However, recent data shows
that the incidence of atrial fibrillation does not differ be-
tween cryptogenic stroke patients [15] and stroke caused
by large-artery or small-vessel disease [16] – presumably
because shared cardiovascular risk factors cause both arte-
riosclerotic disease as well as atrial fibrillation. Hence, an-
other relevant percentage of patients with ischaemic stroke
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have atrial fibrillation – without atrial fibrillation neces-
sarily being the cause of the index ischaemic stroke – and
atrial fibrillation screening and treatment may also benefit
these patients because it may prevent future stroke of car-
dioembolic origin. Effective anticoagulation in the event of
an ischaemic stroke in patients with atrial fibrillation is as-
sociated with a reduced stroke severity and better outcome
compared to patients without effective anticoagulation [17,
18].

However, atrial fibrillation can be difficult to detect, as it is
often asymptomatic and sporadic [6]. Various monitoring
strategies are available to detect subclinical atrial fibrilla-
tion, including in-hospital and outpatient monitoring with
the use of external and implantable recorders as well as
wearables and app-based technology [6, 19]. This guide-
line aims to provide recommendations on screening for
atrial fibrillation in patients with ischaemic stroke or tran-
sient ischaemic attack (TIA) in order to enable effective
secondary prevention through anticoagulation and novel
treatment strategies.

Epidemiology in Switzerland

Around 1–2% of the population is affected by atrial fib-
rillation – the most common cardiac arrhythmia – trans-
lating to around 150,000 individuals in Switzerland [20].
Atrial fibrillation cases will likely double in the upcoming
decades [21]. Every year, about 16,000 strokes occur in
Switzerland, with around 4000 of them attributable to atri-
al fibrillation [22]. Half of this latter group has known atri-
al fibrillation (and often inadequate treatment – especially
in women [23]), whereas the other half is newly diagnosed
with atrial fibrillation after stroke [24]. The absolute num-
ber of strokes is higher in women than in men in Switzer-
land while the relative proportion of stroke events per age
group is lower in women [22].

Embolic stroke of undetermined source

Due to the better safety profile of direct oral anticoagulants
(DOAC), it had been hoped that atrial fibrillation screening
would no longer be necessary and that all patients with an
embolic ischaemic stroke pattern and without any other ob-
vious stroke cause would benefit from DOAC treatment.
However, the trials failed to show a benefit of DOAC ther-
apy ex juvantibus [25]. Certain hypothesis-generating em-
bolic stroke of undetermined source subgroups (impaired
renal function [25], patients aged >75 years [26] and left
ventricular dysfunction [27], or dilated left atrium[28])
could benefit from empirical DOAC therapy. However, the
ARCADIA trial did not show a benefit of apixaban over
antiplatelet therapy [29] even in those patients with the
highest quartile of left atrial myopathy [30]. Further ade-
quately powered randomised trials addressing these sub-
populations are needed. In the meantime, an embolic
stroke of undetermined source without detected atrial fib-
rillation is currently insufficient to initiate DOAC treat-
ment.

Purpose of the position paper

The purpose of this position paper was primarily to trans-
late the most recent and rapidly evolving evidence on this
topic into country-specific recommendations reflecting pe-

culiarities and conditions of the Swiss healthcare system.
We aimed to provide concise yet comprehensive practical
advice for atrial fibrillation screening after ischaemic
stroke or TIA. Secondly, we aimed to cover knowledge
gaps and blind spots of recommendations of the available
international guidelines. The position paper is intended to
provide guidance to physicians involved in the care of
stroke patients. In line with the nature of a position pa-
per, the labelling of evidence levels has been omitted, as it
mainly represents the expert opinions based on lower ev-
idence levels and clinical experience. Therefore, it is not
intended to replace any international guidelines but rather
complement them.

Search strategy, consensus and composition of the
module working group

The recommendations presented are evidence-based and
supported by a literature review. For this purpose, the
members of the working group reviewed international
guidelines on atrial fibrillation monitoring after stroke, in-
cluding those by the European Stroke Organisation (ESO),
the European Society of Cardiology, the American Heart
Association/American Stroke Association, as well as the
certification criteria of international stroke societies. Addi-
tionally, original articles not yet incorporated in the inter-
national guidelines were included. Recommendations were
reviewed and discussed among the full committee to en-
sure diverse perspectives. In case of discrepancy, recom-
mendations were voted on to reach consensus. The refer-
ences provided are representative and not exhaustive.

The writing group for this position paper was appointed by
the Swiss Stroke Society and included three stroke neurol-
ogists (MK, MA, TRM) and two cardiac electrophysiolo-
gists (PK, LR).

Atrial fibrillation definitions

We followed the European Society of Cardiology defini-
tion of atrial fibrillation, namely an episode of atrial fib-
rillation on a standard 12-lead ECG recording or a sin-
gle-lead ECG tracing of >30 seconds’ duration with no
discernible repeating P waves and irregular RR intervals
(when atrioventricular conduction is not impaired) [6]. For
implantable cardiac monitors, a minimum duration of 6
minutes is required for the diagnosis of subclinical atrial
fibrillation. For the diagnosis of clinical atrial fibrillation
(whether symptomatic or asymptomatic), a documentation
of atrial fibrillation on a 12-lead ECG or on a rhythm strip
of ≥30 seconds’ duration is necessary. Wearables using au-
tomated algorithms to assess heart beat variability, e.g. via
photoplethysmography, are currently insufficient to make
a final diagnosis of atrial fibrillation without ECG proof.
However, the diagnosis can be made if at least a single-lead
ECG recording of sufficient quality showing atrial fibrilla-
tion is available and is reviewed according to the criteria
mentioned above by an expert in ECG interpretation.

Wearable single-lead devices and novel detection de-
vices

The development of mobile health technologies for atrial
fibrillation detection is progressing rapidly, with hundreds
of apps and more than 400 wearable activity monitors cur-
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rently available [6]. These devices mostly analyse beat-to-
beat variability and are useful as a first, coarse screening
step. If these devices recognise pulse irregularities of suf-
ficient duration, atrial fibrillation may be the cause. How-
ever, pulse irregularities may also have other causes, like
frequent premature atrial or ventricular complexes, or sim-
ply represent recording artefacts. Whereas wearable sin-
gle-lead devices that use photoplethysmography do not al-
low to diagnose atrial fibrillation, devices that record a
single-lead ECG of sufficient quality (such as some smart-
watches and other wearable single-lead devices) can be
used for atrial fibrillation diagnosis. To make the atrial fib-
rillation diagnosis, the same criteria apply as mentioned
above for the diagnosis of clinical atrial fibrillation. Name-
ly, at least a single-lead ECG tracing of >30 seconds’ du-
ration with no discernible repeating P waves and irregular
RR intervals has to be documented, or a standard 12-lead
ECG showing atrial fibrillation. These single-lead ECG
tracings potentially showing atrial fibrillation should al-
ways be reviewed by a physician with sufficient experi-
ence in rhythm analysis to confirm the diagnosis of atrial
fibrillation, as these ECG tracings can be very tricky to as-
sess. In case of doubt or if the quality of the rhythm strip is
insufficient for a definite diagnosis, atrial fibrillation diag-
nosis should be rejected.

One drawback of these devices is that they are currently
mainly used by the younger generations and their use is
less popular among the elderly stroke population. Never-
theless, wearable single-lead devices may provide an alter-
native and an accessible way of atrial fibrillation screen-
ing.

Key concepts

Beyond aetiology

Aetiological stroke work-up, as traditionally practiced,
aimed to identify the underlying cause of an index stroke
in order to tailor secondary prevention strategies specific
to that cause. In the context of an ageing patient population
with generally higher vascular risk, multiple potential un-
derlying causes of stroke often coexist, with variable attrib-
utable risk over time. Focusing solely on identifying the
most likely stroke mechanism for an event and assigning
a mutually exclusive stroke aetiology does not necessar-
ily determine potential future stroke mechanisms and of-
fer the best protection. In the STROKE-AF trial [16], atri-
al fibrillation screening by implantable cardiac monitors
had a similar diagnostic yield in patients with stroke at-
tributable to large-artery disease or small-vessel disease as
compared to the original trials done in cryptogenic stroke
populations [15]. Thus, atrial fibrillation screening seems
equally important in ischaemic stroke cases where mecha-
nisms other than atrial fibrillation are likely involved to ef-
fectively prevent future events. Another argument for per-
forming rhythm monitoring regardless of stroke aetiology
stems from the randomised MonDAFIS study [31], where
an additional Holter ECG for up to seven days as compared
to standard of care was linked to a lower all-cause mor-
tality, potentially driven by detection of other relevant ab-
normal ECG findings and adequate (non)pharmacological
management [32].

We therefore recommend basing decisions on the duration
of atrial fibrillation screening on the individual patient risk
of incident atrial fibrillation regardless of the presumed
index stroke aetiology. Specifically, this could mean that
patients with a symptomatic carotid stenosis with high
individual risk for atrial fibrillation might qualify for pro-
longed cardiac monitoring.

Structured rhythm rounds

For those patients, where telemetry is performed in the
hospital, a structured rhythm round as part of stroke unit
care might improve the atrial fibrillation detection rate
[33]. This includes screening the 24-hour heart rate spec-
trum for drops or increases >20 beats per minute in heart
rate with consecutive evaluation of the corresponding ECG
strips. Second, changes in the amplitude of heart rate vari-
ation can be identified and similarly evaluated. Third, all
tachycardia >120 beats per minute or bradycardia <40
beats per minute events are evaluated. Fourth, automati-
cally detected episodes of arrhythmia (tachy-/bradycardia,
flat line, ventricular arrhythmia) can be verified. Fifth,
the 24-hour “beat-to-beat” registration overview can be
screened for irregularities in RR intervals and atrial fibril-
lation episodes. An automated analysis may be helpful in
this context, but requires a manual and expert physician
validation of the ECG findings [34, 35]. If the first mon-
itoring is done using ambulatory Holter ECG, the same
high-quality and standardised evaluation of the ECG
should be ensured.

Atrial fibrillation burden

The term “atrial fibrillation burden” in relation to contin-
uous device-based monitoring refers to either the longest
observed atrial fibrillation episode or the percentage of
time spent in atrial fibrillation [36]. Atrial fibrillation bur-
den can only be reported reliably with continuous long-
term monitoring. As a basic principle, the longer the dura-
tion of monitoring for atrial fibrillation, the higher the yield
of atrial fibrillation screening [31, 37–39]. Most important-
ly, with shorter monitoring, atrial fibrillation is mainly de-
tected in patients with a high atrial fibrillation burden. This
also impacts the risk of recurrence, which was 5-fold high-
er if atrial fibrillation was detected by standard ECG as
opposed to a 14-day Holter ECG [40]. Vice versa, a long
monitoring duration increases the likelihood of diagnosing
atrial fibrillation in patients with a low or very low atrial
fibrillation burden [36].

If atrial fibrillation is diagnosed with intermittent Holter
monitoring, it can be assumed that the atrial fibrillation
burden is relatively high, and oral anticoagulation is clearly
indicated. For long-term continuous monitoring with im-
plantable cardiac monitors, the cut-off of atrial fibrillation
burden at which anticoagulation should be initiated re-
mains controversial.

In primary prevention, evidence suggests that atrial fibril-
lation episodes lasting more than 24 hours carry a relevant
increase in the risk of stroke and warrant anticoagulation
treatment [41]. Similarly, the LOOP study randomising
individuals with stroke risk factors to atrial fibrillation
screening by implantable cardiac monitors versus standard
of care concluded that despite higher atrial fibrillation de-
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tection rates, not all screen-detected atrial fibrillation mer-
its anticoagulation since anticoagulation initiation did not
significantly reduce the risk of stroke or systemic arter-
ial embolism [42]. This is in line with the fact that the
STROKESTOP study found that screening for atrial fib-
rillation with a 14-day Holter ECG showed a small ab-
solute risk reduction of about 1% over a follow-up of 7
years [43], presumably because only atrial fibrillation with
a higher burden was picked up by the shorter monitoring
duration as compared to the LOOP trial.

The recently published, event-driven NOAH AFNET 6 tri-
al randomised patients who had at least one additional
risk factor for stroke and device-detected atrial high-rate
episodes of ≥6 minutes duration to edoxaban versus place-
bo or aspirin if indicated. The median CHA2DS2-VASc
score was 4 and 10% of patients had previous stroke or
TIA. The incidence of stroke was low at about 1% per pa-
tient-year in both groups but the composite safety event,
including death and major bleeding, occurred more fre-
quently in the edoxaban group [44]. A subanalysis of pa-
tients with atrial high-rate episodes >24 hours duration did
not find an interaction between episode duration and anti-
coagulation therapy [45].

In the ARTESIA trial, patients with subclinical atrial fib-
rillation lasting 6 minutes to 24 hours detected only by
long-term continuous monitoring with pacemakers or de-
fibrillators were randomised to anticoagulation with apixa-
ban or aspirin treatment. The mean CHA2DS2-VASc score
was 3.9 and 9% of patients had previous stroke, TIA or
systemic embolism. The rate of stroke or systemic em-
bolism was low in both groups and reduced from 1.21%
per patient-year in the aspirin group to 0.78% in the apix-
aban group with more severe strokes occurring in the as-
pirin group [46]. However, major bleeding increased from
0.94% per patient-year in the aspirin group to 1.71% in
the apixaban group. This was mainly driven by an increase
in gastrointestinal bleeding whereas fatal or intracranial
bleeding was not different among groups. Of note, atrial

fibrillation episodes of >24 hours duration occurred in 24%
of patients a mean of 18 months after inclusion, and man-
dated study termination in these patients. Another 34% of
patients discontinued trial medication prematurely.

A meta-analysis of the NOAH AFNET 6 trial and ARTE-
SIA trial confirmed that oral anticoagulation with edoxa-
ban or apixaban reduces the risk of stroke in patients with
device-detected atrial fibrillation but increases the risk of
major bleeding (i.e. mainly gastrointestinal bleeding) [47].
Subanalyses on patients with previous stroke or TIA have
not yet been published. Of note, in both trials most devices
were pacemakers, defibrillators and cardiac resynchroni-
sation devices and only a very small proportion were im-
plantable cardiac monitors.

In secondary prevention, and in particular after an is-
chaemic stroke, the cut-off to justify the initiation of
DOAC therapy is an ongoing debate and might be shorter
than for primary prevention. Given the fact that there is
an interaction of the CHA2DS2-VASc score and the risk of
stroke in atrial fibrillation patients, the threshold for initi-
ating anticoagulation should incorporate the cardiovascu-
lar risk profile as reflected by the CHA2DS2-VASc score,
the longest detected atrial fibrillation episode, as well as
individual patient factors and preferences (table 1) [48].
For example, CT-based models like the S2TOP-BLEED+
score [49] or MRI-based models like the MICON score
[50] can help estimate ischaemic and haemorrhagic risks
after ischaemic stroke depending on different antithrom-
botics. If only shorter episodes are recorded, atrial fibrilla-
tion monitoring should be continued as the atrial fibrilla-
tion burden may evolve and oral anticoagulation treatment
become necessary in the future.

Table 1:
Suggested atrial fibrillation duration registered on implantable cardiac monitors that should trigger the evaluation of anticoagulation therapy by a qualified physician.

Setting CHADS-VASc score Suggested atrial fibrillation duration by
implantable cardiac monitor reasonable
to trigger initiation of anticoagulation

Notes

0–2 24 hours

3 or higher 6 min – 24 hours Anticoagulation can be considered in pa-
tients with high ischaemic risk and low
bleeding risk [47, 51]

Primary prevention

>24 hours

0–1 Not possible after an ischaemic stroke or
transient ischaemic attack

2 1 – 6 hours

Secondary prevention

3 or higher Minimum 6 minutes

This table does not apply to atrial fibrillation diagnosed by 12-lead-ECG, inpatient or outpatient telemetry. In this setting, any episode ≥30 seconds’ duration is sufficient for the
evaluation of initiation of anticoagulation.

The decision to initiate anticoagulation should take into account a thorough assessment of patient factors and preferences as well as individualised assessment of ischaemic and
bleeding risk [6].

In TIA patients, the probability of a vascular event should be taken into account; note that TIA was defined in the derivation study of the CHA2DS2-VASc score as a focal neuro-
logical deficit lasting <24 hours and probably included patients who would be classified as minor stroke based on contemporary brain imaging with MRI.

In addition to the initiation of anticoagulation, all aspects of the holistic ABC care bundle should be optimised after atrial fibrillation diagnosis. In addition, rhythm control interven-
tions should be considered and discussed in patients with atrial fibrillation diagnosed within the last 12 months.

A meta-analysis of the NOAH AFNET 6 trial and ARTESIA trial confirmed that direct oral anticoagulant (DOAC) therapy reduces the risk of stroke in patients with device-detected
atrial fibrillation but increases the risk of major bleeding [47]. Importantly, in both trials most devices were pacemakers, defibrillators and cardiac resynchronisation devices and
only a very small proportion were implantable cardiac monitors. Hence, the minimal duration on an implantable cardiac monitor that warrants anticoagulation is less certain, given
the fact that most patients in those trials had a previous cardiac condition.
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Key clinical variables and biomarkers for indi-
vidual risk stratification

Based on pathophysiological considerations, various fac-
tors have been proposed to either increase the yield of atrial
fibrillation detection rates during prolonged monitoring or
to identify atrial fibrillation cases associated with a higher
risk of stroke recurrence. These include clinical variables,
blood-based biomarkers, ECG and echocardiography para-
meters as well as brain-imaging characteristics. Most of the
current supporting evidence was derived either from cryp-
togenic stroke or embolic stroke of undetermined source
cohorts and less from the whole ischaemic stroke popula-
tion.

Clinical variables

The most prominent predictors for the detection of atrial
fibrillation following a stroke are older age and more se-
vere stroke [52]. Furthermore, established cardiovascular
risk factors such as hypertension are known to be associat-
ed with an increased risk of atrial fibrillation detection. We
suggest incorporating evidence for clinical manifest heart
failure with or without reduced ejection fraction and arte-
riosclerotic disease (peripheral or coronary heart disease)
[52].

ECG markers

For clinical practice we suggest a cut-off of >500
supraventricular extrasystoles over 24 hours or any atrial
runs ≥20 beats per minute as a reasonable marker to classi-
fy high-risk patients [53–55].

In addition, P-terminal force in lead V1 (PTFV1), the prod-
uct of the amplitude and duration of a terminal negative de-
flection of a biphasic P-wave in lead V1 >4000 µV × ms
and an ECG marker of left atrium abnormality, might also
advocate for prolonged heart rhythm monitoring [56].

Cardiac imaging

The presence of spontaneous echo contrast or direct evi-
dence of thrombi in the atrium can be indicative of under-
lying atrial fibrillation [57]. Moreover, valvular abnormal-
ities, particularly rheumatic mitral valve stenosis or severe
mitral and tricuspid valve insufficiency, are recognised as
risk factors for atrial fibrillation development [57]. In addi-
tion to these factors, left atrial enlargement is a promising
biomarker for stratifying patients at high and low risk for
atrial fibrillation [58, 59]. A left atrial volume index incor-
porating body size might be an even more reliable marker
than left atrial diameter alone and further measurements of
left atrial function have been linked to higher risk of atri-
al fibrillation detection [60–62]. Whereas most of the evi-
dence is available by markers assessed by echocardiogra-
phy, those biomarkers are theoretically also available on
cardioaortic CT and MRI, however the cut-offs are less es-
tablished with those novel imaging options.

Brain imaging

From a theoretical perspective, it remains plausible that
specific lesion patterns observed on MRI – such as ev-
idence of large wedge-shaped territorial infarcts, chronic
cortical and cerebellar infarcts or cortical infarction in mul-

tiple vascular territories – may indicate a higher likelihood
of atrial fibrillation detection [63]. However, the evidence
in this regard remains conflicting. For instance, a subanaly-
sis of the CRYSTAL-AF study found no significant asso-
ciation between acute lesion size, location or number of
lesions and the detection of subclinical atrial fibrillation
[64]. Conversely, a recent subanalysis of the MonDAFIS
study showed multiple lesions and an extensive spatial dis-
tribution of lesions as factors associated with a higher rate
of atrial fibrillation detection [65]. Also, chronic cortical
lesions were associated with atrial fibrillation [66]. Fur-
thermore, it is important to note that atrial fibrillation can
be detected in a substantial proportion of lacunar strokes
[16, 67]. Consequently, we do not recommend identifying
low-risk patients solely based on imaging patterns.

Blood-based biomarkers

Among several blood-based biomarkers, the natriuretic
peptides, i.e. atrial and brain-derived natriuretic peptide
and especially their cleaved by-product MR-proANP along
with NT-proBNP, are the most robust and studied bio-
markers for atrial fibrillation risk assessment after stroke.
Whereas the proposed cut-offs vary slightly (especially
for NT-proBNP), we suggest that MR-proANP levels be-
low 92 pmol/l [68] or NT-proBNP levels below 200 pg/
ml [69, 70], can be utilised to classify patients into a low-
risk group while MR-proANP levels above 200 pmol/l [68,
71–73] or NT-proBNP levels above 400 ng/l [19, 74] can
be utilised to define high-risk patients. It is recommend-
ed to obtain either of these biomarkers in the acute setting;
however only for MR-proANP have the cut-offs been val-
idated in all stroke subtypes within the first five days of
symptom onset. Since the biomarkers may be influenced
by renal function, body mass index, age and sex [75], the
suggested values should be interpreted as guidance and not
as absolute cut-offs – further studies in this direction are
needed.

Atrial fibrillation detection risk scores

Several risk scores to predict newly detected atrial fibril-
lation after stroke have been developed, but methodologi-
cal weaknesses as well as restriction to specific stroke sub-
populations are problematic. Moreover, the performance of
risk scores in discriminating correctly was variable and the
clinical utility remains uncertain [76].

The suggested biomarkers for risk stratification and thresh-
olds are summarised in figure 1. Given the limited evi-
dence to justify the superiority of any single marker, we
propose a simplified algorithm aimed at stratifying patients
into low, moderate and high risk for atrial fibrillation.

Flow chart

In this flow chart, we propose a pragmatic algorithm for
atrial fibrillation monitoring after ischaemic stroke or TIA.
The individual components of the decision algorithm (low
or high pre-test probability for detecting atrial fibrillation)
are based on observational studies. The biomarkers are
collinear and the proposed decision-making process as a
whole has not yet been validated. Ongoing studies will
clarify whether intensified rhythm monitoring in patients
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with recent ischaemic stroke leads to a decrease in recur-
rent thromboembolism (e.g. NCT04371055).

In accordance with the recommendations of professional
societies [6, 19, 77–80], all patients with ischaemic stroke
should receive a standard 12-lead ECG on admission, fol-

lowed by continuous ECG monitoring for a minimum of
48 hours (preferably ECG monitoring on the stroke unit,
alternatively by ambulatory Holter ECG). In patients with
a clear different aetiology and no shared cardiovascular
risk factors (e.g. cervical artery dissection), it is reasonable

Figure 1: Algorithm for determining the duration of ECG monitoring after ischaemic stroke or transient ischaemic attack based on a risk strati-
fication for atrial fibrillation (AF) and applicable to all aetiologies of the index event. * In patients with a clear different aetiology and no shared
cardiovascular risk factors (e.g. cervical artery dissection), it is reasonable to deviate from the recommended minimum. The 48h ECG monitor-
ing is preferably done on the stroke unit, alternatively by ambulatory Holter ECG. # The available biomarkers should be used without the need
to obtain all biomarkers. LAVI: left atrial volume index; MR-proANP: mid-regional pro-atrial natriuretic peptide; NT-proBNP: N-terminal pro-B-
type natriuretic peptide; SVES: supraventricular extrasystole; TIA: transient ischaemic attack.
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to deviate from the recommended minimum. An analysis
software for continuous ECG analysis can optimise detec-
tion rates of atrial fibrillation on the stroke unit and should
be used if possible. We recommend extended rhythm mon-
itoring up to 30 days and long-term monitoring according
to the individual risk stratification, provided that the pa-
tient is suitable for anticoagulation. The sequential ap-
proach is recommended given the fact that atrial fibril-
lation will be picked up by a standard 12-lead ECG on
admission in about 8%, by stroke unit monitoring in about
4%, by short external continuous monitoring (Holter ECG)
in about 8% and by prolonged external loop recorders in
another 4% of patients [39]. Hence, costly and invasive
testing can be avoided if the first tests already confirm
the diagnosis of atrial fibrillation. As opposed to the ESO
guideline on atrial fibrillation screening after stroke or
TIA, we strongly recommend the use of biomarkers for se-
lection of patients for prolonged monitoring (see guidance
in figure 1). The ESO recommendation to avoid the use
of biomarkers for excluding patients from prolonged mon-
itoring and the suggestion to use implantable devices in-
stead of non-implantable devices is in our opinion inappro-
priate for Switzerland given the availability, costs, logistic
and patient barriers of invasive ECG monitoring.

Monitoring should be carried out as soon as possible after
the stroke, as atrial fibrillation recurrence is highest early
after an ischaemic stroke. We do not recommend using
prolonged monitoring if risk stratification indicates a low
risk for atrial fibrillation.

Expert recommendations for current knowl-
edge gaps

We suggest making no distinction for atrial fibrillation
monitoring between patients with confirmed ischaemic
stroke, patients with a clear-cut TIA and patients with a
non-consensus TIA if relevant differential diagnoses of a
TIA do not seem likely. This is due to the fact that also
non-consensus TIAs bear a high risk of recurrence of ma-
jor cardiovascular events including stroke [81].

The recommendations given apply regardless of the bio-
logical sex, since so far no relevant differences for atrial
fibrillation monitoring and benefit of anticoagulation have
been reported. However, many referenced studies either
did not explore sex differences or had insufficient repre-
sentation of women. Additionally, there is a notable ab-
sence of data concerning the influence of sociocultural
gender on atrial fibrillation monitoring.

From a pathophysiological perspective, it might be reason-
able not to differentiate between patients with manifest is-
chaemic stroke and patients with incidentally discovered
post-ischaemic brain lesions with regards to atrial fibrilla-
tion monitoring, if no other more likely aetiology of the
lesion (prior cardioaortic intervention, neuroinflammatory
disease, etc.) is present. However, evidence for this ap-
proach is lacking and studies ongoing (NCT04449523).

Early rhythm control for patients with a diagnosis of atrial
fibrillation in the past 12 months has proven beneficial for
lowering the risk of cardiovascular outcomes as compared
to usual care. Patients with atrial fibrillation and (recent)
stroke were underrepresented in the pivotal early rhythm
control trial [82]. However, subgroup analysis suggested

an even bigger benefit of rhythm control in patients with
prior stroke [83]. Another study from Korea confirmed
the feasibility and potential efficacy of rhythm control in
stroke patients [84].

Thus, we suggest to consider early rhythm control inter-
ventions in patients with atrial fibrillation diagnosed after
stroke. Such a strategy might include initiation of oral an-
tiarrhythmics on the stroke unit. Interdisciplinary discus-
sion with cardiology regarding an evaluation of pulmonary
vein isolation >3 months after the stroke would be advis-
able.

In patients with an intermediate likelihood of patent fora-
men ovale (PFO)-related stroke in whom percutaneous
PFO closure is considered, at least a 7-day Holter ECG
should be done before closure to exclude paroxysmal atrial
fibrillation. If atrial fibrillation is detected in these patients,
we recommend initiating long-term anticoagulation, and to
reassess the indication for PFO closure with a patient-spe-
cific decision on whether to proceed with the intervention.
There is uncertainty regarding the benefit of PFO closure
on top of anticoagulation treatment since only one trial
(CLOSE) compared PFO closure to anticoagulation [85].

There is an ongoing debate on whether atrial fibrillation
detected after stroke has a differential risk for recurrent
events as compared to atrial fibrillation known before
stroke [24, 86, 87]. There is also evidence suggesting that
certain stroke locations (e.g. insular cortex lesions) can
trigger atrial fibrillation through neurogenic mechanisms
[88]. We currently do not recommend differentiating be-
tween the two entities regarding the decision to initiate
anticoagulation until higher-quality evidence concerning
these subgroups is available.

Key take-home messages

– The role of atrial fibrillation screening has expanded
from understanding the index stroke to preventing the
next stroke. This might be equally important for stroke
mechanisms other than cardioembolism in patients with
a cardiovascular risk profile (e.g. lacunar stroke or
symptomatic carotid stenosis).

– The decision on the optimal atrial fibrillation screening
strategy and duration of ECG monitoring should be
based on individual risk classification. We recommend
utilising demographic/clinical features and available
biomarkers to classify patients into low-, moderate- and
high-risk atrial fibrillation categories (figure 1).

– While patients with ischaemic stroke or transient is-
chaemic attack (TIA) should receive 24–48 hours of
continuous ECG monitoring (either on the Stroke Unit
or by telemetry monitoring thereafter), prolonged car-
diac monitoring including implantable cardiac monitors
should be considered in patients with high risk of atrial
fibrillation (regardless of aetiology).

– The yield and accuracy of ambulatory atrial fibrillation
diagnosis depends on the device and duration of moni-
toring; in general, it increases from wearable single-
lead devices to external loop-recorders (ELR) to im-
plantable cardiac monitors.

– In case of atrial fibrillation diagnosis through continu-
ous monitoring by an implantable cardiac monitor, the
burden of atrial fibrillation should be incorporated in
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an individual risk-benefit decision on initiation of direct
oral anticoagulation weighing the individual ischaemic
and bleeding risk using established risk models.

– Atrial fibrillation diagnosed by single-lead recording,
e.g. from wearable single-lead monitors, needs to be
verified by a physician with sufficient experience in
rhythm analysis to confirm the diagnosis of atrial fibril-
lation. In case of doubt or if the quality of the rhythm
strip is insufficient for a definite diagnosis, the atrial
fibrillation diagnosis should be rejected.

– In patients with an intermediate likelihood of patent
foramen ovale related stroke in whom percutaneous
PFO closure is considered, at least a 7-day Holter ECG
should be done before closure to exclude paroxysmal
atrial fibrillation.
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