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INTRODUCTION

Early detection of any disease before a related
adverse event is an intuitively appealing goal of
medical care. However, early detection is only
useful when the disease itself is serious, when
treatment before event onset is more effective
than treatment rendered after an adverse event
occurs, and when the prevalence of the disease
during the detectable preclinical phase is high. In
view of the growing prevalence of atrial fibrillation
(AF), the increased risk of stroke associated with
the disease,1 the proven efficacy of anticoagula-
tion in preventing thromboembolic events,2–5 and
the significant morbidity and mortality of
AF-related strokes,6–8 AF seems to be an ideal

target for screening strategies. Additionally,
because stroke is the first manifestation of the
arrhythmia in a quarter of all AF-related strokes,9

early detection hasmajor public health implications.
Although logical in theory, defining what early

AF detection entails is quite complex. In regard
to stroke, early detection implies finding and treat-
ing AF in patients who would otherwise not be
diagnosed with the arrhythmia before stroke
occurrence. Thus, early detection involves
screening of patients who are at risk for both AF
and AF-related thromboembolic events but who
have not yet had the arrhythmia detected. The is-
sues surrounding the screening process itself are
particularly complicated. An ideal screening
test should be inexpensive, easy to administer,
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KEY POINTS

� Early detection of atrial fibrillation (AF) before an AF-related stroke occurs could potentially allow for
the initiation of preventive therapy.

� The often asymptomatic and paroxysmal nature of AF makes early detection of this disease
complex.

� Despite the difficulties surrounding the detection of AF, early detection of AF has been shown to be
possible in the general population, in patients with implantable cardiac monitoring devices, and in
patients after cryptogenic stroke.

� However, data showing that early detection of AF leads to improved stroke outcomes are still being
gathered.
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reliable, and valid. However, given the often
paroxysmal nature of AF and the uncertainties sur-
rounding the burden of AF worthy of detection,
long periods of monitoring could potentially be
required to detect brief and infrequent paroxysmal
AF.
This article discusses whether early detection of

AF is possible and whether such detection can
improve outcomes. Although AF is associated
with early mortality, congestive heart failure, and
dementia, this article focuses solely on the
outcome of stroke. Methods of detecting AF and
the early detection of AF by population screening
are discussed first. Early detection in the subset
of patients with implantable cardiac rhythm man-
agement devices is discussed next. The evidence
that early detection leads to improved stroke out-
comes is then evaluated, followed by a discussion
of AF detection in patients with cryptogenic stroke.
Finally, areas of uncertainty and future directions
for research are presented.

HOW TO SCREEN FOR AF

The diagnosis of AF requires documentation of the
arrhythmia by ECG or reliable surrogate. Though
physical examination and self-assessment of
pulse, either through palpation or smart phone-
based technologies, are expected to detect some
AF, paroxysmal AF may be most reliably found
with cardiac monitoring. With the duration of moni-
toring needed to detect AF inversely proportional
to the AF burden, long periods of monitoring or
frequent short monitoring periods may be neces-
sary to detect infrequent paroxysmal AF. In patient
with infrequent paroxysmal AF, the sensitivity of a
single ECG is likely low, although true sensitivity
cannot be determined without continuously moni-
toring the population of interest. Short-term
external monitors, such as 24-hour Holter or 30-
day monitors, are expected to have a better sensi-
tivity for detecting paroxysmal AF than a single
ECG. Unfortunately, the sensitivity of these ap-
proaches for detecting paroxysmal AF seems
modest. This fact was demonstrated in a study of
574 permanent pacemaker (PPM) patients with a
known history of atrial arrhythmia.10 A statistical
simulation was performed and showed that the
sensitivities of a single annual 24-hour Holter for
paroxysmal AF was only 31.3%, quarterly 24-
hour Holter monitoring was 54.2%, and monthly
24-hour Holter monitoring was 71.0%. Seven-day
and 30-day monitoring had sensitivities of only
48.9% and 64.6%, respectively. The negative pre-
dictive value of each of these methods of moni-
toring was 21.5%, 29.2%, 39.4%, 26.9%, and
34.7%, respectively.

In contrast to short-term external monitors,
implantable cardiac rhythm management devices,
including PPMs and implantable cardioverter-
defibrillators (ICDs) with transvenous atrial leads,
have the capability to monitor the cardiac rhythm
continuously, and they have been shown to be
highly accurate for detecting AF.11,12 Although
these patients clearly have different comorbidities
than the general population, they are a source of
important information concerning the relationship
between AF burden and stroke, and they provide
a unique opportunity to evaluate the feasibility
and impact of early AF detection and treatment.
Several studies have demonstrated that a sub-
stantial proportion of patients with these devices
have a high burden of AF, even if they have no clin-
ical history of the arrhythmia before implant. Be-
tween 10% and more than 50% of patients with
PPMs or ICDs and no known history of AF before
device implantation have device-detected asymp-
tomatic AF.13–19 Furthermore, these device-
detected AF episodes of durations spanning
minutes to hours are associated with a two to three
times increased risk of stroke, regardless of the
presence or absence of symptoms.15–17,19,20

Although PPMs and ICDs are only indicated in a
minority of the population at risk for AF, leadless
subcutaneous implantable cardiac monitors
(ICMs) can provide long-term, continuous rhythm
monitoring in patients without other device indica-
tions. These devices are highly accurate for de-
tecting AF with an overall accuracy reported at
98.5% for total AF duration compared with
external monitoring.21,22 Currently, these devices
are indicated for patients with clinical syndromes
or situations that increase the risk of cardiac ar-
rhythmias or in patients who experience transient
symptoms such as dizziness, palpitations, syn-
cope, or chest pain that may suggest a cardiac
arrhythmia. In the future, they could prove useful
in detecting AF in a wider range of patients.

POPULATION SCREENING FOR AF

Although short-duration ECGs and short-term
external monitors have limited sensitivity for de-
tecting asymptomatic paroxysmal AF, using these
noninvasive devices to screen for AF makes intui-
tive sense given that strokes, which could have
been prevented by anticoagulation, may occur in
patients with AF even in the absence of prior
symptoms.17 However, a fundamental question
surrounding early detection of AF is who in the
general population should be screened. Ideally,
screening should be performed in patients who
are at risk for AF and who would benefit from inter-
vention if AF were detected. Epidemiologic studies
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