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ABSTRACT

Objective: To update the 1998 American Academy of Neurology practice parameter on stroke
prevention in nonvalvular atrial fibrillation (NVAF). How often do various technologies identify previously undetected NVAF? Which therapies reduce ischemic stroke risk with the least risk of hemorrhage, including intracranial hemorrhage? The complete guideline on which this summary is
based is available as an online data supplement to this article.

Methods: Systematic literature review; modified Delphi process recommendation formulation.
Major conclusions: In patients with recent cryptogenic stroke, cardiac rhythm monitoring probably
detects occult NVAF. In patients with NVAF, dabigatran, rivaroxaban, and apixaban are probably
at least as effective as warfarin in preventing stroke and have a lower risk of intracranial hemorrhage.
Triflusal plus acenocoumarol is likely more effective than acenocoumarol alone in reducing stroke risk.
Clopidogrel plus aspirin is probably less effective than warfarin in preventing stroke and has a lower
risk of intracranial bleeding. Clopidogrel plus aspirin as compared with aspirin alone probably reduces
stroke risk but increases the risk of major hemorrhage. Apixaban is likely more effective than aspirin
for decreasing stroke risk and has a bleeding risk similar to that of aspirin.
Major recommendations: Clinicians might obtain outpatient cardiac rhythm studies in patients
with cryptogenic stroke to identify patients with occult NVAF (Level C) and should routinely offer
anticoagulation to patients with NVAF and a history of TIA/stroke (Level B). Specific patient considerations will inform anticoagulant selection in patients with NVAF judged to need
anticoagulation. Neurology® 2014;82:716–724
GLOSSARY
AAN 5 American Academy of Neurology; AF 5 atrial fibrillation; CI 5 confidence interval; CKD 5 chronic kidney disease;
CrCl 5 creatinine clearance; GI 5 gastrointestinal; HR 5 hazard ratio; INR 5 international normalized ratio; NVAF 5 nonvalvular atrial fibrillation; RRR 5 relative risk reduction; RR 5 relative risk.

Supplemental data at
www.neurology.org

The prevalence of atrial fibrillation (AF) in the United
States was estimated to be 3.03 million persons in
20051 and is strongly associated with increasing
age.1 Because AF is a major risk factor for cardioembolic stroke,2,3 there is an urgent need to develop
strategies for identification of AF and prevention of
cardioembolic stroke at all ages.
The ischemic stroke rate among patients with
AF averages 5% yearly2 but varies greatly depending on individual clinical characteristics such as
age, sex, race/ethnicity, and associated stroke risk
factors. History of stroke or TIA identifies those
patients with a high stroke risk, averaging 10%
yearly.3

This evidence-based guideline updates a 1998
American Academy of Neurology (AAN) practice
parameter on stroke prevention in nonvalvular atrial
fibrillation (NVAF).4 The complete guideline on which
this summary is based is available as an online data
supplement on the Neurology® Web site at www.
neurology.org. This updated guideline reviews the
evidence published since 1998 with regard to the
detection of NVAF in patients with stroke and new
therapies for the prevention of stroke in patients with
NVAF, with a focus on 2 questions: 1) For patients
with cryptogenic stroke, how often do various
technologies identify previously undetected NVAF? 2)
For patients with NVAF, which therapies that include
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antithrombotic medication, as compared with no
therapy or with another therapy, reduce stroke risk
and severity with the least risk of hemorrhage?
DESCRIPTION OF THE ANALYTIC PROCESS This
guideline was developed in accordance with the processes described in the AAN guideline development
process manuals (2004, 2011).5,6 The panel searched
MEDLINE, EMBASE, Cochrane, and Web of Science using appropriate search terms to locate relevant
articles published between 1998 and March 2013.
The search was restricted to peer-reviewed articles
on human subjects written in English.
The panel synthesized the evidence and developed
conclusions using a modified form of the Grading of
Recommendations Assessment, Development and
Evaluation process.7 Evidence synthesis tables are
available in appendix e-6 of the complete guideline.
The panel formulated practice recommendations
on the basis of the strength of evidence systematically
reviewed and other factors, including axiomatic principles of care, the magnitude of anticipated health benefits relative to harms, financial burden, availability of
interventions, and patient preferences. The panel assigned levels of obligation (A, B, C, U) to the recommendations using a modified Delphi process.
ANALYSIS OF EVIDENCE For patients with cryptogenic

stroke, how often do various technologies identify
previously undetected NVAF? Two Class II8,9 and 15

Class III10–24 studies were identified that address
this question. Figure 1 lists these studies and the

Figure 1

associated monitoring techniques and durations
involved. Studies were downgraded 1 level if they
failed to provide data on a cryptogenic stroke cohort,
because some of the patients in noncryptogenic cohorts had known NVAF.
The most common technique used to identify
NVAF in these studies was Holter monitoring,12–19
followed by serial EKG,8,16,17,19 event loop recorders,11,19,20,22 inpatient continuous EKG telemetry,10
outpatient transtelephonic EKG monitoring,21 and
mobile cardiac outpatient telemetry.9,23,24 Several
studies described a stepwise approach for NVAF
screening that used serial EKGs and Holter monitoring.16,17,19 Monitoring duration varied from 24
hours13–15,18 to 30 days.8,21,22
The proportion of patients identified with NVAF
(figure 1) ranged from 0%15 to 23%.9 Some of these
estimates of NVAF incidence include very brief (e.g.,
,30 seconds) episodes, and the future risk of cardioembolic stroke in this setting is uncertain. The average detection rate of all studies was 10.7% (95%
confidence interval [CI] 7.9%–14.3%) (weighted
average calculated using a random effects model).
A meta-regression of studies using continuous
monitoring techniques8–15,18–20,22–24 identified a significant increase in NVAF detection with longer
monitoring duration (p , 0.0000).
Conclusions. In patients with recent cryptogenic
stroke, cardiac rhythm monitoring probably detects
previously unidentified NVAF at a rate ranging from
0% to 23% (weighted average of 10.7% [95% CI
7.9%–14.3%]) (2 Class II studies,8,9 15 Class III

Proportion of patients with ischemic stroke identified with nonvalvular atrial fibrillation, by study

Studies sorted by monitoring duration. CI 5 confidence interval; ELR 5 event loop recorder; HM 5 Holter monitoring;
inptTele 5 continuous inpatient telemetry; MCOT 5 mobile cardiac outpatient telemetry; phoneEKG 5 outpatient transtelephonic EKG monitoring; sEKG 5 serial EKG; sELR 5 serial event loop recordings.
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studies10–24). The detection rate is probably related to
the duration of monitoring.
For patients with NVAF, which therapies that include
antithrombotic medication, as compared with no therapy
or with another therapy, reduce stroke risk and severity
with the least risk of hemorrhage? Warfarin, influence of
international normalized ratio level. Since the publication
of the 1998 practice parameter, 2 Class II studies25,26
have evaluated the relationship between international
normalized ratio (INR) level at the time of stroke
presentation and stroke severity and mortality. Both
studies demonstrated that an INR of less than 2 as
compared with an INR greater than 2 was associated
with an increased risk of disabling stroke (odds ratio
1.9 [95% CI 1.1–3.4]) or death (hazard ratio [HR]
for death at 30 days 3.4 [95% CI 1.1–10.1]).25
Conclusion. In patients with NVAF, anticoagulation
that results in an INR of 2.0–3.0 likely reduces the
frequency and severity of ischemic stroke as compared
with anticoagulation resulting in lower INR levels (2
Class II studies25,26).
Antithrombotics compared with warfarin or its derivatives.

Our search strategy identified 6 randomized studies27–32
(5 Class I studies,27–31 1 Class II study32) comparing
various antithrombotic regimens with warfarin or
its derivatives in patients with NVAF. All studies
employed masked or adjudicated outcome assessment. Antithrombotic regimens studied were dabigatran, 27 rivaroxaban,28 apixaban,29 fluindione
plus aspirin,32 clopidogrel plus aspirin,30 and triflusal
plus acenocoumarol.31
Dabigatran is a direct thrombin inhibitor. Rivaroxaban and apixaban are factor Xa inhibitors. Dabigatran, rivaroxaban, and apixaban are administered in
fixed doses and do not require regular blood coagulation monitoring. Antithrombotic reversal agents for
these drugs are unavailable.
Triflusal is an antiplatelet drug structurally related
to aspirin that is used in Europe, Latin America, and
Southeast Asia (see appendix e-9 of the complete
guideline for the relevant countries).33,34 Acenocoumarol, a coumarin derivative, is used mostly in European
countries. Fluindione is a vitamin K antagonist used in
France.
Figure 2 summarizes the effects (relative risk reductions [RRRs]) of these antithrombotic regimens as
compared with dose-adjusted warfarin for the outcomes of stroke or systemic embolism, ischemic stroke,
major bleeding, intracranial bleeding, and gastrointestinal (GI) bleeding from the Class I studies. The Class
II study of fluindione plus aspirin32 demonstrated that
the risk of hemorrhagic complications was increased in
the dose-adjusted vitamin K antagonist plus aspirin
group as compared with the vitamin K antagonist
alone group (risk difference 14.6% [95% CI 5.5%–
718

Neurology 82

February 25, 2014

24.8%]). The study lacked the power to detect important differences in the risk of thromboembolic events.
Conclusions. In patients with NVAF, dabigatran
administration is probably more effective for reducing
the risk of stroke or systemic embolism (150 mg twice
daily, relative risk [RR] 0.66; RRR 34%) than is warfarin administration. Hemorrhage risks were similar
overall between dabigatran 150 mg administration
twice daily and warfarin administration (INR 2.0–
3.0), but intracranial hemorrhage was less frequent
with administration of dabigatran 150 mg twice daily
(dabigatran vs warfarin, RR 0.40 [95% CI 0.27%–
0.60%]) (1 Class I study27). Dabigatran 150 mg bid
was associated with a higher rate of GI bleeding
(1.51%/y vs 1.02%/y).
In patients with NVAF at high risk of cerebral or
systemic embolism, rivaroxaban is probably as effective as warfarin for the prevention of cerebral and systemic embolism, without difference in the risks of
major bleeding episodes overall except GI bleeding.
However, rivaroxaban is associated with a lesser frequency of intracranial hemorrhage and fatal bleeding
as compared with warfarin (RRR 22% [95% CI
5.5%–35.3%]) (single Class I study28).
Apixaban 5 mg twice daily is likely more effective
than warfarin in patients with NVAF at moderate risk
of embolism (RRR 20.3% [95% CI 4.8%–33.3%]).
The superiority of apixaban is related to decreased risk
of bleeding (including intracranial bleeding) and
reduced mortality (1 Class I study29), whereas its
effect on reduction of risk of cerebral and systemic
embolism is not superior to that of warfarin.29
In patients who have NVAF and are at risk of
stroke, oral anticoagulation therapy is likely more
effective than clopidogrel plus aspirin for stroke prevention (RR stroke 1.72). Intracranial bleeding is
more common with oral anticoagulation therapy than
with clopidogrel plus aspirin (single Class I study30).
In patients who have NVAF and are at moderate
stroke risk, treatment with triflusal plus acenocoumarol and moderate-intensity anticoagulation (INR target 1.25–2.0) is likely more effective than treatment
with acenocoumarol alone and conventional-intensity
anticoagulation (INR target 2.0–3.0) for reducing
stroke risk (RRR 61%, vascular death, TIA, nonfatal
stroke, systemic embolism plus severe bleeding) (single Class I study,31 smaller than recent studies with
new oral anticoagulants).
In patients with NVAF, the combination of lowdose aspirin and dose-adjusted vitamin K antagonist
therapy probably increases the risk of hemorrhagic
complications (1 Class II study32). There is insufficient evidence to determine whether the combination
of aspirin and vitamin K antagonist therapy decreases
the risk of ischemic stroke or other thromboembolic
events.

Figure 2

Relative risk reductions of various outcomes in patients with nonvalvular atrial fibrillation receiving
various antithrombotic regimens as compared with warfarin or its derivatives

Acenocoum 5 acenocoumarol; ASA 5 acetylsalicylic acid; CI 5 confidence interval.

Antithrombotics compared with aspirin. Our search
strategy identified 2 randomized Class I studies35,36
comparing different antithrombotic regimens with
aspirin in patients with NVAF. Antithrombotic regimens studied were apixaban and clopidogrel plus
aspirin.
Conclusions. Based on 1 Class I study,35 apixaban
5 mg twice daily is likely more effective than aspirin
for decreasing risk of stroke or systemic embolism in
patients with NVAF who have a moderate risk of
embolism and are not candidates for warfarin treatment (RRR 55.1% [95% CI 37.8%–67.6%]).
Bleeding risks are similar for both treatment forms.
In patients with NVAF for whom vitamin K
antagonist therapy is unsuitable, the combination of
clopidogrel and aspirin (as compared with aspirin
alone) reduces the risk of major vascular events, especially stroke (RR 0.72 relative to aspirin), but increases the risk of major hemorrhage (RR 1.57
relative to aspirin), including intracranial bleeding
(RR 1.87 [95% CI 1.19–2.94]) (1 Class I study36).
Anticoagulants in special populations. One Class I
study37 randomized patients aged $75 years with
NVAF to warfarin (INR 2.0–3.0) or aspirin 75 mg/d.
The RRR for disabling stroke (including intracranial
hemorrhage) or systemic embolism favoring warfarin

was 52% (95% CI 20%–72%). Extracranial hemorrhage rates were similar in the 2 treatment groups.
In a Class II study,38 patients aged $75 years with
NVAF were randomized to a target INR of 1.8 (range
1.5–2.0) or 2.5 (range 2.0–3.0). The composite outcome of thromboembolism and major hemorrhage
occurred nonsignificantly less often in the lesserintensity INR group (HR 0.7 [95% CI 0.4–1.1]).
Among patients with chronic kidney disease
(CKD) participating in the Stroke Prevention in Atrial
Fibrillation III (Class I) trials,39 adjusted-dose warfarin
(INR target 2.0–3.0) reduced ischemic stroke/systemic
embolism in patients with CKD and a high risk of
stroke (RRR 76% [95% CI 42%–90%]) as compared
with aspirin or low-dose warfarin, with no difference in
major hemorrhage rates.
For patients with stage 3 CKD,40 apixaban as compared with aspirin significantly reduced stroke and
systemic embolism event rates (HR 0.32 [95% CI
0.18–0.55], p , 0.001) without an increase in major
bleeding (absolute rate apixaban 2.5% vs aspirin
2.2%) (1 Class I study).
Conclusion. The benefit of anticoagulation likely extends to elderly patients (1 Class I study37) and patients
with CKD (2 Class I studies39,40). Bleeding risk increases
in all patients with CKD taking warfarin.
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RECOMMENDATIONS Identification of patients with

occult NVAF. Clinical context. In patients with recent

cryptogenic stroke, outpatient cardiac rhythm monitoring performed with nonimplanted devices probably detects unsuspected NVAF at a rate that ranges
from 0% to 23% (weighted average 10.7% [95%
CI 7.9%–14.3%]), with longer monitoring periods
probably associated with a greater yield. Many of
the NVAF episodes that are detected are clinically
asymptomatic, and thus monitoring devices with continuous recording or automatic detection algorithms,
rather than patient-triggered recording, are preferred.
The risk of recurrent stroke is uncertain in patients
with very brief (e.g., ,30 seconds) or very infrequent
episodes of NVAF; however, previous studies have
demonstrated that NVAF tends to occur for progressively longer periods, and the stroke risk in patients
with paroxysmal NVAF is similar to that in patients
with persistent NVAF.e1–e4
Practice recommendations.

A1. Clinicians might obtain outpatient cardiac rhythm
studies in patients with cryptogenic stroke without
known NVAF, to identify patients with occult
NVAF (Level C).
A2. Clinicians might obtain cardiac rhythm studies
for prolonged periods (e.g., for 1 or more weeks)
instead of shorter periods (e.g., 24 hours) in
patients with cryptogenic stroke without known
NVAF, to increase the yield of identification of
patients with occult NVAF (Level C).
Selection of patients for antithrombotic therapy. Clinical
context. Within the NVAF population, the absolute risk

of ischemic stroke varies widely on the basis of the presence of other stroke risk factors.4 The absolute stroke
risk is highest among patients with NVAF and a history of stroke and TIA (aggregated absolute risk about
10%/y).4 Although multiple risk stratification tools are
available for estimating the absolute stroke risk of patients with NVAF, the absolute stroke risks estimated
by these tools vary widely.e5
Because it is difficult to determine with precision the
absolute stroke risk in patients with NVAF, determining when the benefit from reduced stroke risk outweighs the harm of increased bleeding is likewise
difficult. In these circumstances, patient preferences
and physician judgment become especially important.
Practice recommendations.

B1. Clinicians should inform patients with NVAF
that these patients have an increased stroke risk
and that this risk can potentially be reduced by
antithrombotic use. Patients should also be
informed that antithrombotic use increases their
risk of major bleeding (Level B).
720
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B2. Clinicians should counsel all patients with NVAF
that the decision to use antithrombotics must be
made only after the potential benefit from the
stroke risk reduction has been weighed against
the potential harm from the increased risk of
major bleeding. Clinicians should also emphasize
the important role of judgment and preferences
in this decision (Level B).
B3. Clinicians should routinely offer anticoagulation
to patients with NVAF and a history of TIA or
stroke, to reduce these patients’ subsequent risk
of ischemic stroke (Level B).
B4. Clinicians might not offer anticoagulation to patients with NVAF who lack additional risk factors
(“lone” NVAF patients). Clinicians might reasonably offer antithrombotic therapy with aspirin to
such patients or might not offer antithrombotic
therapy at all (Level C).
B5. To inform their judgments as to which patients
with NVAF might benefit more from anticoagulation, clinicians should use a risk stratification scheme to help identify patients with
NVAF who are at higher risk for stroke or at
no clinically significant risk. However, clinicians
should not rigidly interpret anticoagulation
thresholds suggested by these tools as being
definitive indicators of which patients require
anticoagulation (Level B).
Selection of a specific oral anticoagulant. Clinical context.

Our review indicates that several anticoagulant medications decrease the risk of ischemic stroke in patients with
NVAF. In clinical trials, the new oral anticoagulants are
noninferior or superior to warfarin for reducing stroke,
and in most patients the reduction in ischemic stroke risk
outweighs the risk of bleeding complications.e6
Practice recommendation.

C1. To reduce the risk of stroke or subsequent stroke
in patients with NVAF judged to require oral
anticoagulants, clinicians should choose one of
the following options (Level B):
• Warfarin, target INR 2.0–3.0
• Dabigatran 150 mg twice daily (if creatinine
clearance [CrCl] .30 mL/min)
• Rivaroxaban 15 mg/d (if CrCl 30–49 mL/
min) or 20 mg/d
• Apixaban 5 mg twice daily (if serum creatinine
,1.5 mg/dL) or 2.5 mg twice daily (if serum
creatinine .1.5 and ,2.5 mg/dL, and body
weight ,60 kg or age at least 80 years [or both])
• Triflusal 600 mg plus acenocoumarol, target
INR 1.25–2.0 (patients at moderate stroke
risk, mostly in developing countries)
Patients already taking warfarin. Duration of warfarin
treatment and time in optimal INR therapeutic range

(2.0–3.0) are predictors of favorable efficacy and
safety.25
Practice recommendation.

C2. Clinicians might recommend that patients taking
warfarin whose condition is well-controlled continue warfarin treatment rather than switch to
treatment with a new oral anticoagulant (Level C).
Intracranial bleeding risk. The new oral anticoagulants have a more favorable intracranial bleeding profile than warfarin (dabigatran 150 mg bid vs warfarin,
0.3%/y vs 0.74%/y, RR 0.40 [95% CI 0.27–0.60],
p , 0.001; rivaroxaban 20 mg daily, 0.5%/y vs
0.7%/y, HR 0.67 [95% CI 0.47–0.93], p 5 0.02;
apixaban 5 mg bid, 0.33%/y vs 0.80%/y, HR 0.42
[95% CI 0.30–0.58], p , 0.001).
Practice recommendation.

C3. Clinicians should administer dabigatran, rivaroxaban, or apixaban to patients who have NVAF
requiring anticoagulant medication and are at
higher risk of intracranial bleeding (Level B).
In patients with NVAF, GI bleeding was greater with dabigatran 150 mg twice daily
as compared with warfarin (1.51%/y vs warfarin
1.02%/y). Bleeding from GI sites occurred more frequently in the rivaroxaban group than in the warfarin
group, as did bleeding that led to a drop in the hemoglobin level or required transfusion (decrease in
hemoglobin $2 g/dL, 2.8%/y in rivaroxaban group
vs 2.3%/y in warfarin group). GI bleeding was nonsignificantly lesser with apixaban (0.76%/y) relative
to that with warfarin (0.86%/y).
GI bleeding risk.

Practice recommendation.

C4. Clinicians might offer apixaban to patients with
NVAF and GI bleeding risk who require anticoagulant medication (Level C).
Other factors affecting administration of new oral anticoagulants. INR monitoring is not required for dabiga-

tran, rivaroxaban, and apixaban for maintaining
anticoagulation within the therapeutic window. Liberation from frequent periodic INR testing may be
attractive to patients unwilling or unable to submit
to frequent periodic testing.
Practice recommendation.

C5. Clinicians should offer dabigatran, rivaroxaban, or
apixaban to patients unwilling or unable to submit
to frequent periodic testing of INR levels (Level B).
Patients with NVAF who are at risk for stroke
and unsuitable candidates for warfarin treatment
are candidates for alternative treatment with aspirin, but the results are poor in view of the substantially lower level of protection conferred by aspirin

(22% RRR) relative to that by warfarin (RRR
68%).e7 The combination of clopidogrel (75 mg)
and aspirin (75–100 mg) as compared with aspirin
(75–100 mg) alone reduces the risk of any stroke
(RR 0.72 [95% CI 0.62–0.83]) but increases the
risk of major hemorrhage (RR 1.57 [95% CI 1.25–
1.98]), including intracranial bleeding (RR 1.87
[95% CI 1.19–2.94]).
Apixaban was compared specifically with aspirin
in subjects who were unsuitable for or unwilling
to receive warfarin for embolism prevention, and apixaban was shown to be superior to aspirin in preventing
cerebral and systemic embolism (apixaban group,
1.6%/y vs aspirin group, 3.7%/y), with equal risk of
major bleeding, including intracranial hemorrhage.
Practice recommendations.

C6. Clinicians should offer apixaban to patients
unsuitable for being treated, or unwilling to be
treated, with warfarin (Level B).
C7. Where apixaban is unavailable, clinicians might
offer dabigatran or rivaroxaban (Level C).
C8. Where oral anticoagulants are unavailable, clinicians might offer a combination of aspirin and
clopidogrel (Level C).
In patients with NVAF and moderate stroke risk,
treatment with triflusal 600 mg/d plus moderateintensity anticoagulation (INR 1.25–2.0) with acenocoumarol is likely more effective than treatment
with acenocoumarol alone (INR 2.0–3.0) for reducing all stroke risk (RRR, 61% in vascular death, TIA,
and nonfatal stroke or systemic embolism). The
reduction in vascular risk is also related to a reduction
in severe bleeding, a biologic phenomenon consistent
with that found in previous studies.33,34
Practice recommendation.

C9. Where triflusal is available and patients are unable
or unwilling to take new oral anticoagulants
(mostly in developing countries), clinicians should
offer acenocoumarol (target INR 1.25–2.0) and
triflusal to patients with NVAF who are at moderate stroke risk and higher bleeding risk (Level B).
Special populations. Clinical context. Some clinicians are

reluctant to use anticoagulants to treat elderly patients
with NVAF because of perceived high risk of bleeding.e8 However, anticoagulation with warfarin is superior to that with aspirin for reducing the risk of
ischemic stroke in patients $75 years with NVAF,
whereas rates of major bleeding are comparable.37 In
one important subgroup, elderly patients who have
frequent falls or advanced dementia, data are insufficient to determine whether anticoagulants are safe or
effective. One study that used a decision analysis
model estimated that an elderly patient would need
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to fall 295 times in 1 year to offset the stroke reduction benefits with warfarin.e9
Another important subgroup is patients with renal
failure. For dabigatran, one of the newer anticoagulants, a lower dose of 75 mg bid is recommended
by the US Food and Drug Administration when the
CrCl reaches 15–30 mL/min. Apixaban is recommended at 5 mg twice daily, if serum creatinine
,1.5 mg/dL, or at 2.5 mg twice daily, if serum creatinine .1.5 and ,2.5 mg/dL. Rivaroxaban was
tested in patients at 15 mg daily, if CrCl 30–49
mL/min, or at 20 mg daily, if CrCl .50 mL/min,
and recommendations are limited to these patient
groups. With regard to warfarin, data have shown that
warfarin treatment is associated with a decreased risk of
stroke or systemic thromboembolism among patients
with non–end-stage CKD but that warfarin treatment
may be associated with an increased bleeding risk.e1
Practice recommendations.

D1. Clinicians should routinely offer oral anticoagulants to elderly patients (aged .75 years) with
NVAF if there is no history of recent unprovoked
bleeding or intracranial hemorrhage (Level B).
D2. Clinicians might offer oral anticoagulation to
patients with NVAF who have dementia or occasional falls. However, clinicians should counsel
patients or their families that the risk–benefit
ratio of oral anticoagulants is uncertain in patients with NVAF who have moderate to severe
dementia or very frequent falls (Level B).
D3. Because the risk–benefit ratio of oral anticoagulants in patients with NVAF and end-stage renal
disease is unknown, there is insufficient evidence
for making practice recommendations (Level U).
AUTHOR CONTRIBUTIONS
Antonio Culebras: study concept and design, acquisition of data, analysis
or interpretation of data, drafting/revising the manuscript, critical revision
of the manuscript for important intellectual content, study supervision.
Steven R. Messé: study concept and design, acquisition of data, analysis
or interpretation of data, drafting/revising the manuscript, critical revision
of the manuscript for important intellectual content, study supervision.
Seemant Chaturvedi: analysis or interpretation of data, drafting/revising
the manuscript, critical revision of the manuscript for important intellectual content. Carlos S. Kase: analysis or interpretation of data, drafting/
revising the manuscript, critical revision of the manuscript for important
intellectual content. Gary Gronseth: study concept and design, analysis or
interpretation of data, drafting/revising the manuscript, critical revision of
the manuscript for important intellectual content.

ACKNOWLEDGMENT
The authors thank Thomas S.D. Getchius, Erin Hagen, and Julie Cox for
support during guideline development.

STUDY FUNDING
This guideline was developed with financial support from the American
Academy of Neurology. None of the authors received reimbursement, honoraria, or stipends for their participation in development of this guideline.
722

Neurology 82

February 25, 2014

DISCLOSURE
A. Culebras has received one-time funding for travel from J. Uriach &
Co. (2011); serves on the editorial boards of Medlink, UpToDate.com,
and the International Journal of Stroke; received royalties from Informa
Healthcare and Cambridge University Press; and has held stock in Clinical Stroke Research, Inc. S. Messé has served as a consultant for GlaxoSmithKline, has received royalties for articles written for UpToDate.
com, served on a speakers’ bureau for Boehringer-Ingelheim (resigned
April 2011), and received research support from WL Gore & Associates
and the NIH. S. Chaturvedi serves as a consultant for Abbott Vascular,
BMS/Pfizer Partnership, Boehringer-Ingelheim, and Genentech; received
research support from Daiichi and Johnson & Johnson; and serves on the
editorial boards of Neurology® and Stroke. C. Kase serves as consultant to
Boehringer-Ingelheim and Gore Medical Products. G. Gronseth served
on a speakers’ bureau for Boehringer Ingelheim (resigned December
2011). Go to Neurology.org for full disclosures.

DISCLAIMER
This statement is provided as an educational service of the American
Academy of Neurology. It is based on an assessment of current scientific
and clinical information. It is not intended to include all possible proper
methods of care for a particular neurologic problem or all legitimate criteria for choosing to use a specific procedure. Neither is it intended to
exclude any reasonable alternative methodologies. The AAN recognizes
that specific patient care decisions are the prerogative of the patient
and the physician caring for the patient, based on all of the circumstances
involved. The clinical context section is made available in order to place
the evidence-based guideline(s) into perspective with current practice
habits and challenges. Formal practice recommendations are not intended
to replace clinical judgment.

CONFLICT OF INTEREST
The American Academy of Neurology (AAN) is committed to producing independent, critical and truthful clinical practice guidelines
(CPGs). Significant efforts are made to minimize the potential for conflicts of interest to influence the recommendations of this CPG. To the
extent possible, the AAN keeps separate those who have a financial
stake in the success or failure of the products appraised in the CPGs
and the developers of the guidelines. Conflict of interest forms were
obtained from all authors and reviewed by an oversight committee
prior to project initiation. AAN limits the participation of authors with
substantial conflicts of interest. The AAN forbids commercial participation in, or funding of, guideline projects. Drafts of the guideline
have been reviewed by at least 3 AAN committees, a network of neurologists, Neurology® peer reviewers, and representatives from related
fields. The AAN Guideline Author Conflict of Interest Policy can be
viewed at www.aan.com.

Received May 21, 2013. Accepted in final form October 15, 2013.
REFERENCES
1. Naccarelli GV, Varker H, Lin J, Schulman KL. Increasing
prevalence of atrial fibrillation and flutter in the United
States. Am J Cardiol 2009;104:1534–1539.
2. Atrial Fibrillation Investigators. Risk factors for stroke and
efficacy of antithrombotic therapy in atrial fibrillation:
analysis of pooled data from five randomized controlled
trials. Arch Intern Med 1994;154:1449–1457.
3. The Stroke Risk in Atrial Fibrillation Working Group.
Independent predictors of stroke in patients with atrial
fibrillation: a systematic review. Neurology 2007;69:
546–554.
4. American Academy of Neurology. Practice parameter:
stroke prevention in patients with nonvalvular atrial fibrillation: report of the Quality Standards Subcommittee of
the American Academy of Neurology. Neurology 1998;
51:671–673.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

American Academy of Neurology. Clinical Practice Guideline Process Manual. St. Paul: The American Academy of
Neurology; 2004.
American Academy of Neurology. Clinical Practice Guideline Process Manual. St. Paul: The American Academy of
Neurology; 2011.
Guyatt GH, Oxman AD, Schünemann HJ, Tugwell P,
Knottnerus A. GRADE guidelines: a new series of articles
in the Journal of Clinical Epidemiology. J Clin Epidemiol
2011;64:380–382.
Flint AC, Banki NM, Ren X, Rao VA, Go AS. Detection
of paroxysmal atrial fibrillation by 30-day event monitoring in cryptogenic ischemic stroke: the Stroke and Monitoring for PAF in Real Time (SMART) registry. Stroke
2012;43:2788–2790.
Tayal AH, Tian M, Kelly KM, et al. Atrial fibrillation
detected by mobile cardiac outpatient telemetry in cryptogenic TIA or stroke. Neurology 2008;71:1696–1701.
Rizos T, Güntner J, Jenetzky E, et al. Continuous stroke
unit electrocardiographic monitoring versus 24-hour Holter electrocardiography for detection of paroxysmal atrial
fibrillation after stroke. Stroke 2012;43:2689–2694.
Wallmann D, Tüller D, Wustmann K, et al. Frequent
atrial premature beats predict paroxysmal atrial fibrillation
in stroke patients: an opportunity for a new diagnostic
strategy. Stroke 2007;38:2292–2294.
Schuchert A, Behrens G, Meinertz T. Impact of long-term
ECG recording on the detection of paroxysmal atrial fibrillation in patients after an acute ischemic stroke. Pacing
Clin Electrophysiol 1999;22:1082–1084.
Vandenbroucke E, Thijs VN. Diagnostic and therapeutic
impact of ambulatory electrocardiography in acute stroke.
Acta Neurol Belg 2004;104:27–31.
Lazzaro MA, Krishnan K, Prabhakaran S. Detection of
atrial fibrillation with concurrent Holter monitoring and
continuous cardiac telemetry following ischemic stroke
and transient ischemic attack. J Stroke Cerebrovasc Dis
2012;21:89–93.
Douen A, Pageau N, Medic S. Usefulness of cardiovascular
investigations in stroke management: clinical relevance and
economic implications. Stroke 2007;38:1956–1958.
Douen AG, Pageau N, Medic S. Serial electrocardiographic assessments significantly improve detection of
atrial fibrillation 2.6-fold in patients with acute stroke.
Stroke 2008;39:480–482.
Doliwa Sobocinski P, Anggårdh Rooth E, Frykman
Kull V, von Arbin M, Wallén H, Rosenqvist M. Improved
screening for silent atrial fibrillation after ischaemic stroke.
Europace 2012;14:1112–1116.
Schaer BA, Zellweger MJ, Cron TA, Kaiser CA,
Osswald S. Value of routine Holter monitoring for the
detection of paroxysmal atrial fibrillation in patients with
cerebral ischemic events. Stroke 2004;35:e68–e70.
Jabaudon D, Sztajzel J, Sievert K, Landis T, Sztajzel R.
Usefulness of ambulatory 7-day ECG monitoring for the
detection of atrial fibrillation and flutter after acute stroke
and transient ischemic attack. Stroke 2004;35:1647–1651.
Barthélémy JC, Féasson-Gérard S, Garnier P, et al. Automatic cardiac event recorders reveal paroxysmal atrial fibrillation after unexplained strokes or transient ischemic
attacks. Ann Noninvasive Electrocardiol 2003;8:194–199.
Gaillard N, Deltour S, Vilotijevic B, et al. Detection of
paroxysmal atrial fibrillation with transtelephonic EKG in
TIA or stroke patients. Neurology 2010;74:1666–1670.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Elijovich L, Josephson SA, Fung GL, Smith WS. Intermittent atrial fibrillation may account for a large proportion of otherwise cryptogenic stroke: a study of 30-day
cardiac event monitors. J Stroke Cerebrovasc Dis 2009;
18:185–189.
Bhatt A, Majid A, Razak A, Kassab M, Hussain S,
Safdar A. Predictors of occult paroxysmal atrial fibrillation
in cryptogenic strokes detected by long-term noninvasive
cardiac monitoring. Stroke Res Treat 2011;2011:172074.
Miller DJ, Khan MA, Schultz LR, et al. Outpatient cardiac
telemetry detects a high rate of atrial fibrillation in cryptogenic stroke. J Neurol Sci 2013;324:57–61.
Hylek EM, Go AS, Chang Y, et al. Effect of intensity of
oral anticoagulation on stroke severity and mortality in
atrial fibrillation. N Engl J Med 2003;349:1019–1026.
Schwammenthal Y, Bornstein N, Schwammenthal E, et al.
Relation of effective anticoagulation in patients with atrial
fibrillation to stroke severity and survival (from the
National Acute Stroke Israeli Survey [NASIS]). Am J Cardiol 2010;105:411–416.
Connolly SJ, Ezekowitz MD, Yusuf S, et al; RE-LY Steering Committee and Investigators. Dabigatran versus warfarin in patients with atrial fibrillation. N Engl J Med
2009;361:1139–1151.
Patel MR, Mahaffey KW, Garg J, et al; ROCKET AF
Investigators. Rivaroxaban versus warfarin in nonvalvular
atrial fibrillation. N Engl J Med 2011;365:883–891.
Granger CB, Alexander JH, McMurray JJV, et al. Apixaban versus warfarin in patients with atrial fibrillation. N
Engl J Med 2011;365:981–992.
ACTIVE Writing Group of the ACTIVE Investigators,
Connolly S, Pogue J, Hart R, et al. Clopidogrel plus aspirin versus oral anticoagulation for atrial fibrillation in the
atrial fibrillation clopidogrel trial with Irbesartan for prevention of vascular events (ACTIVE W): a randomised
controlled trial. Lancet 2006;367:1903–1912.
Pérez-Gómez F, Alegría E, Berjón J, Iriarte JA, Zumalde J,
Salvador A; for the NASPEAF Investigators. Comparative
effects of antiplatelet, anticoagulant, or combined therapy
in patients with valvular and nonvalvular atrial fibrillation:
a randomized multicenter study. J Am Coll Cardiol 2004;
44:1557–1566.
Lechat P, Lardoux H, Mallet A, et al; FFAACS (Fluindione, Fibrillation Auriculaire, Aspirin et Contraste Spontané) Investigators. Anticoagulant (fluindione)-aspirin
combination in patients with high-risk atrial fibrillation:
a randomized trial. Cerebrovasc Dis 2001;12:245–252.
Matías-Guíu J, Ferro JM, Álvarez-Sabín J, et al; TACIP
Investigators. Comparison of triflusal and aspirin for prevention of vascular events in patients after cerebral infarction: the TACIP study: a randomized, double-blind,
multicenter trial. Stroke 2003;34:840–848.
Culebras A, Rotta-Escalante R, Vila J, et al; TAPIRSS
investigators. Triflusal vs aspirin for prevention of cerebral
infarction: a randomized stroke study. Neurology 2004;
62:1073–1080.
Connolly SJ, Eikelboom J, Joyner C, et al; AVERROES
Steering Committee and Investigators. Apixaban in patients with atrial fibrillation. N Engl J Med 2011;364:
806–817.
Connolly SJ, Pogue J, Hart RG, et al; ACTIVE Investigators. Effect of clopidogrel added to aspirin in patients
with atrial fibrillation. N Engl J Med 2009;360:2066–
2078.

Neurology 82

February 25, 2014

723

37.

38.

Mant J, Hobbs FD, Fletcher K, et al; BAFTA investigators; Midland Research Practices Network (MidReC).
Warfarin versus aspirin for stroke prevention in an elderly
community population with atrial fibrillation (the Birmingham Atrial Fibrillation Treatment of the Aged study,
BAFTA): a randomised controlled trial. Lancet 2007;370:
493–503.
Pengo V, Cucchini U, Denas G, et al. Lower versus
standard intensity oral anticoagulant therapy (OAT) in
elderly warfarin-experienced patients with non-valvular

39.

40.

atrial fibrillation. Thromb Haemost 2010;103:442–
449.
Hart RG, Pearce LA, Asinger RW, Herzog CA. Warfarin
in atrial fibrillation patients with moderate chronic
kidney disease. Clin J Am Soc Nephrol 2011;6:2599–
2604.
Eikelboom JW, Connolly SJ, Gao P, et al. Stroke risk and
efficacy of apixaban in atrial fibrillation patients with moderate chronic kidney disease. J Stroke Cerebrovasc Dis
2012;21:429–435.

This guideline was endorsed by the World Stroke Organization on December 7, 2012.

724

Neurology 82

February 25, 2014

Summary of evidence-based guideline update: Prevention of stroke in nonvalvular
atrial fibrillation: Report of the Guideline Development Subcommittee of the
American Academy of Neurology
Antonio Culebras, Steven R. Messé, Seemant Chaturvedi, et al.
Neurology 2014;82;716-724
DOI 10.1212/WNL.0000000000000145
This information is current as of February 24, 2014
Updated Information &
Services

including high resolution figures, can be found at:
http://www.neurology.org/content/82/8/716.full.html

Supplementary Material

Supplementary material can be found at:
http://www.neurology.org/content/suppl/2014/02/23/82.8.716.DC
1.html
http://www.neurology.org/content/suppl/2014/02/23/82.8.716.DC
2.html

References

This article cites 38 articles, 15 of which you can access for free
at:
http://www.neurology.org/content/82/8/716.full.html##ref-list-1

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
All Cerebrovascular disease/Stroke
http://www.neurology.org//cgi/collection/all_cerebrovascular_dis
ease_stroke

Permissions & Licensing

Information about reproducing this article in parts (figures,tables)
or in its entirety can be found online at:
http://www.neurology.org/misc/about.xhtml#permissions

Reprints

Information about ordering reprints can be found online:
http://www.neurology.org/misc/addir.xhtml#reprintsus

