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Atrial fibrillation is a supraventricular arrhythmia that adversely affects cardiac function and increases the risk of 
stroke. It is the most common arrhythmia and a major source of morbidity and mortality; its prevalence increases with 
age. Pulse rate is sensitive, but not specific, for diagnosis, and suspected atrial fibrillation should be confirmed with 
12-lead electrocardiography. Because normal electrocardiographic findings do not rule out atrial fibrillation, home 
monitoring is recommended if there is clinical suspicion of arrhythmia despite normal test results. Treatment is based 
on decisions made regarding when to convert to normal sinus rhythm vs. when to treat with rate control, and, in either 
case, how to best reduce the risk of stroke. For most patients, rate control is preferred to rhythm control. Ablation ther-
apy is used to destroy abnormal foci responsible for atrial fibrillation. Anticoagulation reduces the risk of stroke while 
increasing the risk of bleeding. The CHADS2 and the CHA2DS2-VASc scoring systems assess the risk of stroke, with a 
score of 2 or greater indicating a need for anticoagulation. The HAS-BLED score estimates the risk of bleeding. Scores 
of 3 or greater indicate high risk. Warfarin, dabigatran, factor Xa inhibitors (e.g., rivaroxaban, apixaban, edoxaban), 
and aspirin are options for stroke prevention. Selection of therapy should be individualized based on risks and poten-
tial benefits, cost, and patient preference. Left atrial appendage obliteration is an option for reducing stroke risk. Two 
implantable devices used to occlude the appendage, the Watchman and the Amplatzer Cardiac Plug, appear to be as 
effective as warfarin in preventing stroke, but they are invasive. Another percutaneous approach to occlusion, wherein 
the left atrium is closed off using the Lariat, is also available, but data on its long-term effectiveness and safety are still 
limited. Surgical treatments for atrial fibrillation are reserved for patients who are undergoing cardiac surgery for other 
reasons. (Am Fam Physician. 2016;94(6):442-452. Copyright © 2016 American Academy of Family Physicians.)
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trial fibrillation is a supraventricular 
arrhythmia characterized by unco-

ordinated electrical activation of 
the atria and an irregular, often 

rapid, ventricular response causing hemody-
namic compromise.1,2 As the atria fibrillate, 
blood pools in the atria, and a clot may form 
in the atrial appendage, increasing the risk of 
embolic stroke. Atrial fibrillation is associ-
ated with a fivefold increased risk of stroke,3-5 
and it is the most common arrhythmia. It 
worsens heart failure and increases mortal-
ity in patients with myocardial infarction, 
and is an independent risk factor for death.6-8 
The prevalence of atrial fibrillation increases 
with age, and the associated cost of medical 
care is high.9,10 

Pathophysiology and Definitions
Micro-reentry and enhanced automaticity 
in one or more atrial circuits are the most 
common triggers for atrial fibrillation.1,2 
Key electrocardiographic findings are a loss 
of P waves and replacement by fibrillatory 
waves; erratic activation of the ventricles 
resulting in an irregular, rapid heart rate 

(usually 90 to 170 beats per minute [bpm]); 
and a narrow QRS complex, unless other 
conduction abnormalities coexist (Figure 1). 
Sympathetic and parasympathetic activa-
tion can provoke or worsen atrial fibrillation 
by shortening the atrial refractory period, 
which increases susceptibility to reentry and 
enhanced automaticity.11

Atrial fibrillation results from several dis-
ease processes, each with different prognoses. 
Nonvalvular atrial fibrillation, which occurs 
in the absence of rheumatic valve disease, a 
mechanical or bioprosthetic valve, or mitral 
valve abnormalities, is the most common 
form of atrial fibrillation.1,2 Paroxysmal atrial 
fibrillation is episodic and resolves sponta-
neously or with intervention within seven 
days.1,2 Permanent atrial fibrillation indicates 
a decision to discontinue attempts to restore 
or maintain sinus rhythm.1,2 Paroxysmal and 
permanent forms carry the same long-term 
risk of stroke. Persistent atrial fibrillation 
lasts more than seven days and causes atrial 
remodeling, which leads to its perpetua-
tion.1,2,12 Atrial fibrillation caused by valvular 
disease carries a higher risk of stroke than 
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nonvalvular atrial fibrillation. When due to 
noncardiac disease, it is referred to as second-
ary atrial fibrillation; treating its cause often 
resolves the arrhythmia. Table 1 lists com-
mon causes of atrial fibrillation. 

Diagnosis
Patients with atrial fibrillation may present 
with mild or no symptoms, heart failure, 
myocardial infarction, stroke, or hemody-
namic collapse. A systematic review con-
cluded that pulse rate is 94% sensitive and 
72% specific for diagnosis (positive likelihood 
ratio = 3.4; negative likelihood ratio = 0.08).13 
Suspected atrial fibrillation based on evalua-
tion of pulse rate should always be confirmed 
with 12-lead electrocardiography. However, 
a normal test result does not completely rule 
out the presence of atrial fibrillation because 
electrocardiography may not capture a par-
oxysmal arrhythmia. When clinical suspicion 
of atrial fibrillation persists despite normal 
electrocardiography results, a Holter monitor 
(24-hour recording) or event monitor (seven- 
to 30-day recording) may be required.

The history and physical examination are 
focused on identifying risk factors, comor-
bidities, and physical findings of atrial 
fibrillation. Cardiac and noncardiac etiolo-

gies must be considered. Onset and duration 
of arrhythmia, aggravating and alleviating 
factors, and severity of associated symptoms 
should be elicited. Common symptoms 
include fatigue, palpitations, chest pain, 
syncope, dizziness, dyspnea, and orthop-
nea. Sleep apnea, thyroid disease, recent ill-
nesses, and the use of any new medications 
or supplements must be considered. Physi-
cians also should inquire about use of illicit 
drugs, alcohol, and diet pills. The physical 
examination should assess blood pressure, 
heart rate, presence of cardiac murmurs 
(such as aortic or mitral stenosis), and evi-
dence of heart failure (pulmonary rales, 
S3 gallop, peripheral pulses, and jugular 
venous distention).

WHAT IS NEW ON THIS TOPIC: ATRIAL FIBRILLATION

Ablation therapy may be superior to antiarrhythmics in selected patients, 
including those with paroxysmal atrial fibrillation who are symptomatic 
but without structural heart disease, patients who are intolerant of 
antiarrhythmics, and patients with inadequate pharmacologic rhythm control.

The CHA2DS2-VASc scoring system is an alternative to the CHADS2 for 
estimating stroke risk. 

Newer oral anticoagulants have a slightly lower risk of intracranial hemorrhage 
compared with warfarin (Coumadin), but dose adjustment is required in 
patients with renal disease.

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendations
Evidence 
rating References

A beta blocker or nondihydropyridine calcium channel blocker should be used 
to control heart rate in atrial fibrillation.

B 17-19

The target resting heart rate should be less than 110 beats per minute. B 18-20

Atrial ventricular nodal ablation is recommended for patients refractory to 
medical therapy, usually older patients needing a pacemaker.

C 1, 2, 22

The CHADS2 or CHA2DS2-VASc score is recommended in the assessment of 
stroke risk.

C 29-31

Anticoagulation options for patients with history of stroke/transient ischemic 
attack or a CHADS2 or CHA2DS2-VASc score of 2 or greater include:

Warfarin (Coumadin; adjusted to international normalized ratio of 2 to 3) A 36-38, 40

Dabigatran (Pradaxa), rivaroxaban (Xarelto), apixaban (Eliquis), and 
edoxaban (Savaysa)

B 41, 43-45

Aspirin is an option for patients with a CHA2DS2-VASc score of 0 or 1 and 
for patients who are unable to use other agents.

C 1, 2

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; 
C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information about the 
SORT evidence rating system, go to http://www.aafp.org/afpsort.
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Initial blood tests include a complete 
blood count, an electrolyte panel, thyroid-
stimulating hormone, and liver and kidney 

function tests. Imaging requirements for all 
patients include two-dimensional transtho-
racic echocardiography to evaluate cardiac 
structure and function, and chest radiogra-
phy to assess for pulmonary disease.1,2 Addi-
tional testing may be necessary depending 
on the patient’s history and risk factors. 
These may include stress echocardiogra-
phy, nuclear perfusion imaging, or cardiac 
catheterization to evaluate for ischemia or 
coronary artery disease; drug screening 
in selected cases; and a sleep study if sleep 
apnea is suspected.

Treatment
In patients who are hemodynamically 
unstable, immediate evaluation and treat-
ment are warranted, including emer-
gency cardioversion, if necessary. In stable 
patients, treatment depends on the dura-
tion of atrial fibrillation and the presence of 
underlying cardiac disease or other comor-
bidities. Atrial fibrillation treatment poses 
three main therapeutic dilemmas. Physi-
cians must determine how to best control 
ventricular rate; whether a procedure to 
convert the rhythm back to normal sinus 

Figure 1. Electrocardiogram showing atrial fibrillation. Note the absence of distinct P wave, chaotic activity of atria, 
irregular R-R intervals with narrow QRS complex.

Table 1. Common Causes of Atrial Fibrillation

Cardiac causes

Coronary artery disease 

Myocardial infarction

Myocardial ischemia

Epicardial, myocardial, and 
endocardial diseases (infectious, 
injury, or drug toxicity)

Heart failure

Iatrogenic condition

Postablation therapy

Postcardiac catheterization

Postcardiac device implant

Postcardiac surgery

Structural heart disease  
(congenital or acquired)

Atrial septal defect

Dilated cardiomyopathy

Ebstein anomaly (anomaly of 
tricuspid valve)

Valvular disease

Ventricular hypertrophy

Noncardiac causes

Collagen vascular disease

Diet pills

Drug toxicity

Antiarrhythmics

Beta agonist inhalers

Drugs that increase QT interval

Lithium

Electrolyte abnormalities

Hypothermia

Illicit drugs

Infiltrative disease

Pulmonary disease 

Chronic obstructive pulmonary 
disease

Cor pulmonale

Pneumonia

Pulmonary embolism

Sleep apnea

Thyroid disease
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rhythm is safe and advisable; and whether an 
anticoagulant should be started, and which 
medication to use, if so. All therapeutic 
decisions should include discussions with 
the patient and their families about risks 

and benefits. Figure 2 presents an algorithm 
showing the key decision-making points in 
the process.1,2,14-16

Evaluation and Treatment of Atrial Fibrillation

Assess hemodynamic stability and need for emergent cardioversion

Initial evaluation: Physical examination, electrocardiography, chest radiography, two-dimensional echocardiography, complete blood count, 
electrolytes, liver and kidney function tests, and thyroid-stimulating hormone test

Additional testing may be required: Event or Holter monitoring, cardiac function testing, polysomnography, additional laboratory tests

All patients need evaluation for possible cardioversion, rate vs. rhythm control, and anticoagulation

*—Pharmacologic options are amiodarone, flecainide, dofetilide (Tikosyn), propafenone (Rythmol), and intravenous ibutilide (Corvert).

Anticoagulation

Assess risk of stroke with 
CHA2DS2-VASc score and risk of 
bleeding with HAS-BLED score

Discuss anticoagulation risks 
and benefits with patient 
and make recommendations

If CHA2DS2-VASc = 0: no;  
= 1: may consider; ≥ 2: yes

If HAS-BLED ≥ 3: reconsider

Initiate anticoagulation, based 
on shared decision making?

Discuss options, risks 
and benefits, adverse 
effects, monitoring  

Patient declines or 
has contraindications

Warfarin 

International 
normalized 
ratio: 2 to 3

Monthly 
monitoring

DOACs:

Dabigatran (Pradaxa)

Rivaroxaban (Xarelto)

Apixaban (Eliquis)

Edoxaban (Savaysa)

Offer aspirin or aspirin 
plus clopidogrel (Plavix) 

NoYes

Cardioversion

Nonemergent

Perform if duration of atrial fibrillation 
is < 48 hours; if duration unknown, 
anticoagulate for four weeks 
before electric direct current or 
pharmacologic* cardioversion and 
continue for four weeks after

Pre-cardioversion anticoagulation 
not required if transesophageal 
echocardiography shows no 
thrombus in the left atrium 

Emergent

Electric direct 
current

Initiate anti-
coagulation 
and continue 
for four weeks

LAA obliteration

Consider in selected patients 
undergoing invasive cardiac surgery 
for other reasons or in those who 
cannot take oral anticoagulants 

Ablation therapy

Consider in patients with refractory 
atrial fibrillation who are symptomatic 
or intolerant to drug therapy; younger 
patients with no structural heart disease; 
and patients 65 years and older 

Discuss risks and benefits of 
therapy with patients and engage 
in shared decision making

Rate control

Use beta blockers or nondihydro-
pyridine calcium channel 
blockers as first-line agents to 
achieve target heart rate  
(< 80 bpm resting or < 110 bpm 
in asymptomatic patients with 
normal left ventricular function)

Consider adding digoxin

Amiodarone may be used if first-
line options do not work

Figure 2. Algorithm for the evaluation and treatment of a patient with atrial fibrillation. (BPM = beats per minute; 
CHA2DS2-VASc = congestive heart failure; hypertension; age 75 years or older [doubled]; diabetes mellitus; stroke, 
transient ischemic attack, thromboembolism [doubled]; vascular disease; age 65 to 74 years; sex category; DOACs = 
direct oral anticoagulants; HAS-BLED = hypertension, abnormal renal function and liver function, stroke, bleeding, 
labile international normalized ratio, elderly [older than 65 years], drugs and alcohol; LAA = left atrial appendage.) 

Information from references 1, 2, and 14 through 16.
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RATE CONTROL

Rate control is an essential part of atrial 
fibrillation treatment in acute and chronic 
settings. It promotes hemodynamic function 
by slowing ventricular response, improving 
diastolic ventricular filling, reducing myo-
cardial oxygen demand, and improving cor-
onary perfusion and mechanical function. 
Given the challenges of achieving and main-
taining normal sinus rhythm and the delete-
rious effects of antiarrhythmic drugs, most 
patients with atrial fibrillation are treated 
with rate control.17-19 

Beta blockers (e.g., metoprolol, esmolol 
[Brevibloc], propranolol) or nondihydro-
pyridine calcium channel blockers (e.g., dil-
tiazem, verapamil) are used to achieve heart 
rate goals.1,2 Lenient rate control to achieve 
a resting rate less than 110 bpm is reason-
able in the majority of patients.20 Stricter 
rate control (less than 80 bpm during rest) 
may be appropriate if needed to resolve 
symptoms. Beta blockers and calcium chan-
nel blockers are contraindicated in patients 
with preexcitation (Wolff-Parkinson-White 
syndrome). Non-cardioselective beta block-
ers are also contraindicated in patients with 
acute heart failure, severe chronic obstruc-
tive pulmonary disease, and asthma. 
Digoxin is no longer considered a first-line 
agent or recommended as monotherapy, but 
it can be added to therapy with beta blockers 
or calcium channel blockers.1,2 Amiodarone 
offers another choice for rate control when 
beta blockers and calcium channel blockers 
do not work, but its delayed action, poten-
tial toxicity, and drug interactions severely 
limit its use. It may also cause acute cardio-
version, which could lead to a stroke if anti-
coagulation therapy has not been properly 
administered.1,2

CARDIOVERSION

The main indication for cardioversion is 
unstable or poorly tolerated atrial fibrilla-
tion that is unresponsive to drug therapy.1,2 
Unless done emergently, or when the dura-
tion of the arrhythmia is known to be less 
than 48 hours, four weeks of pre- and post-
cardioversion anticoagulation is required.1,2 
Cardioversion can be attempted electrically 

or pharmacologically. Electrical cardiover-
sion is usually successful in the short term, 
but often not in the long term. If transesoph-
ageal echocardiography shows no thrombus 
in the left atrium, it is safe to omit pre-
cardioversion anticoagulation.1,2

Electrical cardioversion delivers a direct-
current electric shock in synchrony with the 
QRS complex to avoid triggering ventricular 
fibrillation. One or more shocks of 200 to 
300 joules may be necessary.1,2

Pharmacologic cardioversion uses intrave-
nous ibutilide (Corvert), flecainide, dofeti-
lide (Tikosyn), propafenone (Rythmol), or 
amiodarone.1,2 Cardioversion and mainte-
nance of normal sinus rhythm using medi-
cation are challenging because of the limited 
long-term effectiveness of antiarrhythmics, 
the risk of triggering ventricular arrhyth-
mias, and long-term adverse effects. In gen-
eral, maintenance of normal sinus rhythm 
with oral medications is more successful in 
patients 65 years and younger with structur-
ally normal hearts, as well as patients who 
have only recently developed atrial fibrilla-
tion.1,2 Contraindications to either form of 
cardioversion include known atrial throm-
bus, digitalis toxicity, multifocal atrial tachy-
cardia, and suboptimal anticoagulation.

ABLATION THERAPY

Electrophysiologic radiofrequency ablation 
is a nonoperative, catheter-based procedure 
used to isolate and possibly destroy abnor-
mal foci responsible for atrial fibrillation. 
Specific foci that cause atrial fibrillation have 
been found at or near the pulmonary vein 
ostia in the left atrium; locating these sites 
allows targeted ablation. Some trials have 
shown that radiofrequency ablation is supe-
rior to antiarrhythmics in selected patients, 
including patients with paroxysmal atrial 
fibrillation who are symptomatic but with-
out structural heart disease, patients who are 
intolerant of antiarrhythmics, and patients 
with inadequate pharmacologic rhythm 
control.21,22 However, data on the long-term 
effectiveness and safety of radiofrequency 
ablation are limited. Atrial fibrillation may 
recur after ablation, and a repeat procedure 
may be required in approximately 20% of 
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cases. Ablation of the accessory pathway 
is the optimal treatment for patients with 
Wolff-Parkinson-White syndrome and atrial 
fibrillation.1,2 The procedure is contraindi-
cated in patients who cannot be anticoagu-
lated one month before and at least several 
months after the procedure.

Atrioventricular nodal ablation with 
pacemaker implantation may be ben-
eficial for older patients with tachycardia-
induced cardiomyopathy and persons with 
refractory ventricular rate control despite 
maximal medical therapy.1,2 Long-term anti-
coagulation is usually required following 
this procedure.1,2

SURGERY AND PERCUTANEOUS LEFT ATRIAL 
APPENDAGE ISOLATION

Surgical treatments for atrial fibrillation are 
invasive, high risk, and should be considered 
only in patients undergoing cardiac surgery 
for other reasons.1,2 The primary surgical 
therapies for treating atrial fibrillation are 
the maze procedure and left atrial append-
age (LAA) obliteration. The maze procedure 
aims to eliminate atrial fibrillation through 
the use of incisions in the atrial wall to inter-
rupt arrhythmogenic wavelet pathways and 
reentry circuits.23 LAA obliteration reduces 
stroke risk by percutaneous ligation or surgi-
cal removal of the LAA.24,25

LAA obliteration does not correct the 
underlying atrial fibrillation; however, 
because approximately 90% of cardiac 
thrombi occur in the appendage, it decreases 
the subsequent risk of stroke. Two percuta-
neously inserted devices, the Watchman and 
the Amplatzer Cardiac Plug, can be used to 
achieve occlusion of the LAA, although the 
latter is not available in the United States. 
Both are non-inferior to warfarin (Couma-
din) in stroke risk reduction.26,27 A newer 
device, the Lariat, is available to ligate the 
LAA, but data on its long-term effectiveness 
and safety are limited.27

Anticoagulation
Anticoagulation is an essential part of atrial 
fibrillation management. It significantly 
reduces the risk of embolic stroke, but 
increases the risk of bleeding. Although the 

benefit of anticoagulation exceeds the risk of 
bleeding for most patients, discussions about 
stroke prevention vs. risk of bleeding remain 
challenging. Tools to aid in the assessment 
of the risks of stroke and bleeding are avail-
able and are useful in making decisions with 
patients about therapeutic options.

For many years, the CHADS2 (congestive 
heart failure; hypertension; age 75 years or 
older; diabetes mellitus; prior stroke, tran-
sient ischemic attack, or thromboembolism 
[doubled]) scoring system has been used 
to estimate risk of stroke in patients with 
atrial fibrillation. Anticoagulation is recom-
mended for patients with a CHADS2 score 
of 2 or more, unless a contraindication is 
present.28 More recently, the CHA2DS2-VASc 
(congestive heart failure; hypertension; age 
75 years or older [doubled]; diabetes; prior 
stroke, transient ischemic attack, or throm-
boembolism [doubled]; vascular disease; 
age 65 to 74 years; sex category) scoring sys-
tem (Table 21) has been recommended by the 
American College of Cardiology.29-31 Antico-
agulation is recommended for patients with a 
score of at least 2 who have no contraindica-
tions. CHA2DS2-VASc significantly increases 
the number of patients eligible for anticoag-
ulation compared with CHADS2.

Similar clinical tools are available to assess 
anticoagulation bleeding risk.32-34 The HAS-
BLED (hypertension, abnormal renal func-
tion and liver function, stroke, bleeding, 
labile international normalized ratio, elderly 
[older than 65 years], drugs and alcohol) 
scoring system has been well validated, with 
a score of 3 or more indicating that a patient 
has a high likelihood of hemorrhage.14,34,35 A 
tool for calculating a patient’s HAS-BLED 
score is available at https://www.qxmd.com/
calculate/calculator_106/bleeding-risk-in-
atrial-fibrillation-has-bled-score.

Warfarin lowers the risk of thrombo-
embolic events,36-39 but it has a narrow 
therapeutic range, multiple drug and food 
interactions, and requires frequent blood 
monitoring of the international normal-
ized ratio. Even with optimal compliance, 
patients using warfarin are within the thera-
peutic range (2 to 3 for nonvalvular atrial 
fibrillation) only 55% to 66% of the time.40,41 
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Studies have shown that low-intensity 
warfarin in atrial fibrillation (international 
normalized ratio of approximately 1.5) is 
not effective in preventing stroke.42 Aspirin 
alone or in combination with clopidogrel 
is an option for patients who decline or are 
unable to tolerate anticoagulants, or who 
are at low risk of stroke as indicated by a 
CHADS2 score of 0 or 1.1,2

Direct oral anticoagulants, including 
a direct thrombin and several factor Xa 
inhibitors, are available.40,41,43-45 Their main 

advantages compared with warfarin include 
fixed dosing, no food interactions, fewer 
drug interactions, and no need for interna-
tional normalized ratio monitoring. Their 
major drawbacks are higher costs, diffi-
culty reversing their effect in emergency 
situations, and the lack of simple blood tests 
to check drug levels. A specific antidote 
for dabigatran is available, and factor Xa 
inhibitor antidotes are in the late stages of 
development.46-48

The oral direct thrombin inhibitor dabi-
gatran is as effective as warfarin in pre-
venting stroke and systemic emboli. Major 
bleeding events were similar to those of 
warfarin, with fewer intracranial bleeds 
(0.30% vs. 0.74% per year, number needed 
to treat [NNT] = 227), but increased gas-
trointestinal hemorrhage (1.51% vs. 1.02% 
per year, number needed to harm = 204).40 
Factor Xa inhibitors include rivaroxaban 
(Xarelto), apixaban (Eliquis), and edoxaban 
(Savaysa).41,43,44 Compared with warfarin, 
rivaroxaban and edoxaban are noninferior 
in preventing stroke and systemic throm-
boembolic events, although edoxaban has 
a lower rate of major bleeding.41 Apixaban 
is slightly superior to warfarin in stroke 
prevention (1.27% vs. 1.60% per year, 
NNT = 303) and has a lower bleeding risk 
(2.13% vs. 3.09%, NNT = 104).43 

These oral anticoagulants also have a 
slightly lower risk of intracranial hemor-
rhage compared with warfarin (0.6% vs. 
1.2% per year, NNT = 166),15 but require 
dose adjustment in patients with renal dis-
ease. Table 3 outlines the pharmacologic 
properties of direct oral anticoagulants 
and warfarin16; none are recommended 
for patients on hemodialysis, nor are they 
approved for use during pregnancy or in 
patients with valvular atrial fibrillation or 
advanced kidney disease. Table 4 compares 
some of the risks and benefits of direct oral 
anticoagulants vs. warfarin.40,41,43,45,49

Although current practice has been to 
use heparin or low-molecular-weight hepa-
rin to bridge anticoagulation when patients 
taking warfarin need surgery or invasive 
procedures, a recent randomized trial in 
patients with atrial fibrillation who were 

Table 2. CHA2DS2-VASc Risk Stratification Scores  
for Patients with Nonvalvular Atrial Fibrillation  
and Anticoagulation Recommendations

CHA2DS2-VASc risk factor Score

Congestive heart failure 1

Hypertension 1

Age 75 years or older 2

Diabetes mellitus 1

Stroke/transient ischemic attack/thromboembolism 2

Vascular disease (prior myocardial infarction, 
peripheral artery disease, aortic plaque)  

1

Age 65 to 74 years 1

Sex category (i.e., female sex) 1

Maximum score = 9   

CHA2DS2-VASc 
total score

Adjusted 
stroke rate 
(% per year) Anticoagulation recommendation

0 0 Consider daily low-dose aspirin

1 1.3 May consider anticoagulation vs. aspirin or 
aspirin plus clopidogrel (Plavix)

2 2.2 Recommended unless risks outweigh 
benefits, or there is a contraindication; 
options include: warfarin (Coumadin; 
target INR = 2 to 3); apixaban (Eliquis),  
5 mg twice daily; dabigatran (Pradaxa), 
150 mg twice daily; edoxaban (Savaysa), 
60 mg daily; rivarobaxan (Xarelto),  
20 mg daily; aspirin, 75 to 325 daily, plus 
clopidogrel, 75 mg daily (for patients 
who cannot tolerate anticoagulation)

3 3.2

4 4.0

5 6.7

6 9.8

7 9.6

8 6.7

9 15.2

INR = international normalized ratio.

Adapted with permission from January CT, Wann LS, Alpert JS, et al.; ACC/AHA 
Task Force Members. 2014 AHA/ACC/HRS guideline for the management of patients 
with atrial fibrillation: a report of the American College of Cardiology/American 
Heart Association Task Force on practice guidelines and the Heart Rhythm Society 
[published correction appears in Circulation. 2014;130(23):e272-274]. Circulation. 
2014;130(23):e199-e267.
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undergoing surgery and who were at low or  
moderate bleeding risk found that these 
patients had worse outcomes if bridged than 

those who had their anticoagulation stopped 
during the perioperative period. Patients 
with a very high risk of stroke or thrombo-

Table 3. Pharmacologic Properties of Anticoagulants Used for Prevention of Thromboembolism  
in Patients with Atrial Fibrillation

Drug Mechanism Dosing
Oral bio-
availability

Time to 
effect 
(hours)

Half-life 
(hours) Reversible Cost*

Apixaban 
(Eliquis)†

Factor Xa inhibitor 5 mg twice daily

2.5 mg twice daily for patients 
with ≥ 2 of the following: 
creatinine > 1.5 mg per dL 
(132.60 µmol per L), age > 80 
years, weight < 132 lb (60 kg)

58% 3 to 4 8 to 15 No — ($375)

Dabigatran 
(Pradaxa)‡

Direct thrombin 
inhibitor

150 mg twice daily

75 mg twice daily for CrCl  
15 to 30 mL per min per  
1.73 m2 (0.25 to 0.50 mL per 
s per m2) 

Not recommended if CrCl  
< 15 mL per min per 1.73 m2

3% to 
7%

1 to 2 12 to 17 Yes — ($360)

Edoxaban 
(Savaysa)†

Factor Xa inhibitor 60 mg daily

30 mg daily if CrCl 15 to 50 mL 
per min per 1.73 m2 (0.25 to 
0.83 mL per s per m2)

Avoid use if CrCl > 95 mL per 
min per 1.73 m2 (1.59 mL per 
s per m2) due to increased 
clearance

Not recommended if CrCl  
< 15 mL per min per 1.73 m2

Avoid in Child-Pugh Class B or 
C liver disease

62% 1 to 2 10 to 14 No — ($300)

Rivaroxaban 
(Xarelto)†

Factor Xa inhibitor 20 mg daily

15 mg daily for CrCl 15 to  
50 mL per min per 1.73 m2

Not recommended if CrCl  
< 15 mL per min per 1.73 m2

60% 2 to 4 5 to 9 No — ($370)

Warfarin 
(Coumadin)§

Vitamin K antagonist

Inhibits synthesis of 
factors II, VII, IX, 
X, and proteins C 
and S

Variable (dose adjusted to 
international normalized 
ratio)

100% 72 to 96 40 Yes Varies

CrCl = creatinine clearance.

*—Estimated retail cost for one month of standard therapy based on information obtained at http://www.goodrx.com (accessed April 27, 2016). 
Generic prices not available; brand price listed in parentheses.
†—Strong P-glycoprotein inhibitors, strong cytochrome P450 inducers and inhibitors.
‡—Strong P-glycoprotein inhibitors with concomitant kidney dysfunction.
§—Numerous drug interactions with various foods and supplements. Educate patients and check for interactions.

Adapted with permission from Steinberg BA, Piccini JP. Anticoagulation in atrial fibrillation. BMJ. 2014;348:g2116.
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embolism and those undergoing cardiac, 
spinal, or intracranial surgery were excluded 
from the study.50 

The treatment of nonvalvular atrial 
fibrillation must be individualized to each 
patient’s condition, which can change over 
time. 

Referral
Referral to a cardiologist is warranted for 
patients with complex cardiac disease; those 
who cannot tolerate atrial fibrillation despite 
rate control; those who need rhythm con-
trol, require ablation therapy, or may ben-
efit from surgical treatment; and those who 
need a pacemaker or defibrillator because of 
another rhythm abnormality.1

Data Sources: A PubMed search was completed in 
Clinical Queries using the terms atrial fibrillation, rate 
control, rhythm control, ablation therapy on nonvalvular 
atrial fibrillation, and anticoagulation therapy for non-
valvular atrial fibrillation. We also searched Essential 
Evidence Plus, the Cochrane Library, the most updated 
guidelines from the AHA/ACC/HRS and ESC Guidelines 
on the Management of Patients with Atrial Fibrilla-
tion, the Agency for Healthcare Research and Quality 
evidence reports, the National Guideline Clearinghouse 
database, and DynaMed. The search focused on ran-
domized controlled clinical trials, systematic reviews, 

meta-analyses, and reviews published since 2005. 
Search dates: January 2015 to June 2015.

EDITOR’S NOTE: When this article was initially published, the 
American Academy of Family Physicians was updating 
its previous clinical practice guideline on the manage-
ment of newly detected atrial fibrillation.51 Now that that 
guideline has been updated52, we have revised the online 
version of this article to incorporate new guidance.

NOTE: This review updates a previous article on this topic 
by the authors.53

The Authors

CECILIA GUTIERREZ, MD, is a clinical professor in the 
Department of Family Medicine and Public Health at the 
University of California, San Diego, School of Medicine.

DANIEL G. BLANCHARD, MD, is a professor of medicine in 
the Division of Cardiovascular Medicine at the University 
of California, San Diego, School of Medicine.

Address correspondence to Cecilia Gutierrez, MD, Uni-
versity of California, San Diego, 9500 Gilman Dr., Mail 
Code 0807, San Diego, CA 92093. Reprints are not avail-
able from the authors.

REFERENCES

 1. January CT, Wann LS, Alpert JS, et al.; ACC/AHA Task 
Force Members. 2014 AHA/ACC/HRS guideline for the 
management of patients with atrial fibrillation: a report 
of the American College of Cardiology/American Heart 
Association Task Force on practice guidelines and the 

Table 4. Risks and Benefits of Direct Oral Anticoagulants Compared with Warfarin

Selected clinical 
outcome

Apixaban (Eliquis),  
5 mg twice daily

HR (95% CI); NNT  
per 2 years

Dabigatran (Pradaxa),  
150 mg twice daily

RR (95% CI); NNT  
or NNH per 2 years

Edoxaban (Savaysa),  
60 mg daily

HR (95% CI); NNT or 
NNH per 3 years

Rivarobaxan (Xarelto),  
20 mg daily

HR or RR (95% CI); NNT  
or NNH per 3 years

Stroke or systemic 
emboli 

HR = 0.79 (0.66 to 0.95); 
NNT = 168

RR = 0.66 (0.53 to 0.82); 
NNT = 91

HR = 0.79 (0.63 to 0.99); 
NNT = 141

HR = 0.79 (0.65 to 0.95)
NNT = 134

Intracranial bleed HR = 0.51 (0.35 to 0.75); 
NNT = 238

RR = 0.26 (0.14 to 0.49); 
NNT = 182

HR = 0.54 (0.38 to 0.77); 
NNT = 172

HR = 0.67 (0.47 to 0.93); 
NNT = 247

Major bleed HR = 0.69 (0.60 to 0.80); 
NNT = 79

RR = 0.93 (0.81 to 1.07); 
nonsignificant

HR = 0.80 (0.71 to 0.91); 
NNT = 66

HR = 1.04 (0.90 to 1.20); 
nonsignificant

Gastrointestinal bleed HR = 0.89 (0.70 to 1.15); 
nonsignificant

RR = 1.50 (1.19 to 1.89); 
NNH = 100

HR = 1.23 (1.02 to 1.50); 
NNH = 167

RR = 1.45; NNH = 101

Any cause of death HR = 0.89 (0.80 to 0.99); 
NNT = 132

RR = 0.88 (0.77 to 1.00); 
nonsignificant

HR = 0.92 (0.83 to 1.01); 
nonsignificant

HR = 0.85 (0.70 to 1.02); 
nonsignificant

CI = confidence interval; HR = hazard ratio; NNH = number needed to treat for a specific time to cause an adverse event; NNT = number needed to 
treat for a specific time to prevent an outcome; RR = relative risk.

Information from references 40, 41, 43, 45, and 49.



Atrial Fibrillation

September 15, 2016 ◆ Volume 94, Number 6 www.aafp.org/afp American Family Physician 451

Heart Rhythm Society [published correction appears 
in Circulation. 2014; 130(23):e272-274]. Circulation. 
2014;130(23):e199-e267. 

 2. Camm AJ, Lip GY, De Caterina R, et al.; ESC Commit-
tee for Practice Guidelines. 2012 focused update of 
the ESC Guidelines for the management of atrial fibril-
lation: an update of the 2010 ESC Guidelines for the 
management of atrial fibrillation. Developed with the 
special contribution of the European Heart Rhythm 
Association [published corrections appear in Eur Heart 
J. 2013;34(10):790, and Eur Heart J. 2013; 34(36):2850-
2851]. Eur Heart J. 2012;33(21):2719-2747. 

 3. Lin HJ, Wolf PA, Kelly-Hayes M, et al. Stroke severity 
in atrial fibrillation. The Framingham Study. Stroke. 
1996;27(10):1760-1764. 

 4. Kannel WB, Wolf PA, Benjamin EJ, Levy D. Prevalence, 
incidence, prognosis, and predisposing conditions for 
atrial fibrillation: population-based estimates. Am J 
Cardiol. 1998;82(8A):2N-9N. 

 5. Go AS, Mozaffarian D, Roger VL, et al.; American 
Heart Association Statistics Committee and Stroke Sta-
tistics Subcommittee. Heart disease and stroke statis-
tics—2014 update: a report from the American Heart 
Association. Circulation. 2014;129(3):e28-e292. 

 6. Wang TJ, Larson MG, Levy D, et al. Temporal rela-
tions of atrial fibrillation and congestive heart failure 
and their joint influence on mortality: the Framingham 
Heart Study. Circulation. 2003;107(23):2920-2925. 

 7. Pedersen OD, Abildstrøm SZ, Ottesen MM, et al.; 
TRACE Study Investigators. Increased risk of sudden and 
non-sudden cardiovascular death in patients with atrial 
fibrillation/flutter following acute myocardial infarction. 
Eur Heart J. 2006;27(3):290-295. 

 8. Vidaillet H, Granada JF, Chyou Po, et al. A population-
based study of mortality among patients with atrial 
fibrillation or flutter. Am J Med. 2002; 113(5):365-370. 

 9. Go AS, Hylek EM, Phillips KA, et al. Prevalence of diag-
nosed atrial fibrillation in adults: national implications 
for rhythm management and stroke prevention: the 
AnTicoagulation and Risk Factors in Atrial Fibrillation 
(ATRIA) Study. JAMA. 2001;285(18):2370-2375. 

 10. Miller PS, Andersson FL, Kalra L. Are cost benefits of 
anticoagulation for stroke prevention in atrial fibrillation 
underestimated? Stroke. 2005;36(2):360-366. 

 11. He B, Scherlag BJ, Nakagawa H, Lazzara R, Po SS. The 
intrinsic autonomic nervous system in atrial fibrillation: 
a review. ISRN Cardiol. 2012; (2012):490674. 

 12. Nattel S, Burstein B, Dobrev D. Atrial remodeling and 
atrial fibrillation: mechanisms and implications. Circ 
Arrhythm Electrophysiol. 2008; 1(1): 62-73. 

 13. Cooke G, Doust J, Sanders S. Is pulse palpation help-
ful in detecting atrial fibrillation? A systematic review. J 
Fam Pract. 2006;55(2):130-134.

 14. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, 
Lip GY. A novel user-friendly score (HAS-BLED) to assess 
1-year risk of major bleeding in patients with atrial 
fibrillation: the Euro Heart Survey. Chest. 2010; 138(5): 
1093-1100.

 15. Chatterjee S, Sardar P, Biondi-Zoccai G, Kumbhani DJ. 
New oral anticoagulants and the risk of intracranial 
hemorrhage: traditional and Bayesian meta-analysis 
and mixed treatment comparison of randomized trials 
of new oral anticoagulants in atrial fibrillation. JAMA 
Neurol. 2013;70(12):1486-1490. 

 16. Steinberg BA, Piccini JP. Anticoagulation in atrial fibrilla-
tion. BMJ. 2014; 348:g2116.

 17. Hagens VE, Ranchor AV, Van Sonderen E, et al.; RACE 
Study Group. Effect of rate or rhythm control on quality 
of life in persistent atrial fibrillation. Results from the 
Rate Control Versus Electrical Cardioversion (RACE) 
Study. J Am Coll Cardiol. 2004;43(2):241-247. 

 18. Van Gelder IC, Hagens VE, Bosker HA, et al.; Rate 
Control versus Electrical Cardioversion for Persis-
tent Atrial Fibrillation Study Group. A comparison 
of rate control and rhythm control in patients with 
recurrent persistent atrial fibrillation. N Engl J Med. 
2002;347(23):1834-1840. 

 19. Olshansky B, Rosenfeld LE, Warner AL, et al.; AFFIRM 
Investigators. The Atrial Fibrillation Follow-up Inves-
tigation of Rhythm Management (AFFIRM) study: 
approaches to control rate in atrial fibrillation. J Am Coll 
Cardiol. 2004;43(7):1201-1208. 

 20. Van Gelder IC, Groenveld HF, Crijns HJ, et al.; RACE 
II Investigators. Lenient versus strict rate control 
in patients with atrial fibrillation. N Engl J Med. 
2010;362(15):1363-1373. 

 21. Cappato R, Calkins H, Chen SA, et al. Updated world-
wide survey on the methods, efficacy, and safety of 
catheter ablation for human atrial fibrillation. Circ 
Arrhythm Electrophysiol. 2010;3(1):32-38. 

 22. Arbelo E, Brugada J, Hindricks G, et al.; Atrial Fibril-
lation Ablation Pilot Study Investigators. ESC-
EURObservational Research Programme: the Atrial 
Fibrillation Ablation Pilot Study, conducted by the 
European Heart Rhythm Association. Europace. 
2012;14(8):1094-1103. 

 23. Damiano RJ Jr, Gaynor SL, Bailey M, et al. The long-term 
outcome of patients with coronary disease and atrial 
fibrillation undergoing the Cox maze procedure. J Tho-
rac Cardiovasc Surg. 2003;126(6):2016-2021. 

 24. Holmes DR Jr, Doshi SK, Kar S, et al. Left atrial append-
age closure as an alternative to warfarin for stroke 
prevention in atrial fibrillation: A patient-level meta-
analysis. J Am Coll Cardiol. 2015;65(24):2614-2623. 

 25. Alli O, Asirvatham S, Holmes DR Jr. Strategies to incor-
porate left atrial appendage occlusion into clinical prac-
tice. J Am Coll Cardiol. 2015; 65 (21): 2337-2344. 

 26. Sick PB, Schuler G, Hauptmann KE, et al. Initial world-
wide experience with the WATCHMAN left atrial 
appendage system for stroke prevention in atrial fibril-
lation. J Am Coll Cardiol. 2007;49(13):1490-1495. 

 27. Bartus K, Han FT, Bednarek J, et al. Percutaneous left 
atrial appendage suture ligation using the LARIAT 
device in patients with atrial fibrillation: initial clinical 
experience. J Am Coll Cardiol. 2013;62(2):108-118. 

 28. Gage BF, Waterman AD, Shannon W, Boechler M, 
Rich MW, Radford MJ. Validation of clinical classi-
fication schemes for predicting stroke: results from 
the National Registry of Atrial Fibrillation. JAMA. 
2001;285(22):2864-2870. 

 29. Olesen JB, Torp-Pedersen C, Hansen ML, Lip GY. The 
value of the CHA2DS2-VASc score for refining stroke risk 
stratification in patients with atrial fibrillation with a 
CHADS2 score 0-1: a nationwide cohort study. Thromb 
Haemost. 2012;107(6):1172-1179. 

 30. Lip GY. Implications of the CHA2DS2-VASc and HAS-
BLED Scores for thromboprophylaxis in atrial fibrillation. 
Am J Med. 2011;124(2):111-114. 



Atrial Fibrillation

452 American Family Physician www.aafp.org/afp Volume 94, Number 6 ◆ September 15, 2016

 31. Mason PK, Lake DE, DiMarco JP, et al. Impact of the 
CHA2DS2-VASc score on anticoagulation recommenda-
tions for atrial fibrillation. Am J Med. 2012; 125(6):603.
e1-603.e6. 

 32. Fang MC, Go AS, Chang Y, et al. A new risk scheme 
to predict warfarin-associated hemorrhage: The ATRIA 
(Anticoagulation and Risk Factors in Atrial Fibrillation) 
Study. J Am Coll Cardiol. 2011;58(4):395-401. 

 33. Gage BF, Yan Y, Milligan PE, et al. Clinical classification 
schemes for predicting hemorrhage: results from the 
National Registry of Atrial Fibrillation (NRAF). Am Heart 
J. 2006;151(3):713-719. 

 34. Apostolakis S, Lane DA, Guo Y, Buller H, Lip GY. Per-
formance of the HEMORR(2)HAGES, ATRIA, and HAS-
BLED bleeding risk-prediction scores in patients with 
atrial fibrillation undergoing anticoagulation: the AMA-
DEUS (evaluating the use of SR34006 compared to 
warfarin or acenocoumarol in patients with atrial fibril-
lation) study. J Am Coll Cardiol. 2012;60(9):861-867. 

 35. Roldán V, Marín F, Fernández H, et al. Predictive value 
of the HAS-BLED and ATRIA bleeding scores for the risk 
of serious bleeding in a “real-world” population with 
atrial fibrillation receiving anticoagulant therapy. Chest. 
2013;143(1):179-184. 

36. Aguilar MI, Hart R. Oral anticoagulants for preventing 
stroke in patients with non-valvular atrial fibrillation 
and no previous history of stroke or transient isch-
emic attacks. Cochrane Database Syst Rev. 2005; (3): 
CD001927. 

 37. Connolly S, Pogue J, Hart R, et al.; ACTIVE Writing Group 
of the ACTIVE Investigators. Clopidogrel plus aspirin ver-
sus oral anticoagulation for atrial fibrillation in the Atrial 
fibrillation Clopidogrel Trial with Irbesartan for preven-
tion of Vascular Events (ACTIVE W): a randomised con-
trolled trial. Lancet. 2006;367(9526):1903-1912. 

 38. Aguilar MI, Hart R, Pearce LA. Oral anticoagulants ver-
sus antiplatelet therapy for preventing stroke in patients 
with non-valvular atrial fibrillation and no history of 
stroke or transient ischemic attacks. Cochrane Database 
Syst Rev. 2007;(3):CD006186. 

 39. Ruff CT, Giugliano RP, Braunwald E, et al. Comparison 
of the efficacy and safety of new oral anticoagulants 
with warfarin in patients with atrial fibrillation: a meta-
analysis of randomised trials. Lancet. 2014; 383 (9921): 
955-962. 

 40. Connolly SJ, Ezekowitz MD, Yusuf S, et al.; RE-LY Steer-
ing Committee and Investigators. Dabigatran versus 
warfarin in patients with atrial fibrillation [published 
correction appears in N Engl J Med. 2010; 363 (19): 
1877]. N Engl J Med. 2009;361(12):1139-1151. 

 41. Patel MR, Mahaffey KW, Garg J, et al.; ROCKET AF Inves-
tigators. Rivaroxaban versus warfarin in nonvalvular 
atrial fibrillation. N Engl J Med. 2011;365(10):883-891. 

 42. Adjusted-dose warfarin versus low-intensity, fixed-
dose warfarin plus aspirin for high-risk patients with 
atrial fibrillation: Stroke Prevention in Atrial Fibrillation 
III randomised clinical trial. Lancet. 1996; 348 (9028): 
633-638. 

 43. Granger CB, Alexander JH, McMurray JJ, et al.; ARIS-
TOTLE Committees and Investigators. Apixaban versus 
warfarin in patients with atrial fibrillation. N Engl J Med. 
2011;365(11):981-992. 

 44. Weitz JI, Connolly SJ, Patel I, et al. Randomised, parallel-
group, multicentre, multinational phase 2 study com-
paring edoxaban, an oral factor Xa inhibitor, with 
warfarin for stroke prevention in patients with atrial 
fibrillation. Thromb Haemost. 2010;104(3):633-641. 

 45. Giugliano RP, Ruff CT, Braunwald E, et al.; ENGAGE 
AF-TIMI 48 Investigators. Edoxaban versus warfa-
rin in patients with atrial fibrillation. N Engl J Med. 
2013;369(22):2093-2104. 

 46. Pollack CV Jr, Reilly PA, Eikelboom J, et al. Idaruci-
zumab for dabigatran reversal. N Engl J Med. 2015; 
373(6):511-520. 

 47. Eerenberg ES, Kamphuisen PW, Sijpkens MK, Mei-
jers JC, Buller HR, Levi M. Reversal of rivaroxaban and 
dabigatran by prothrombin complex concentrate: a ran-
domized, placebo-controlled, crossover study in healthy 
subjects. Circulation. 2011;124(14):1573-1579. 

 48. Siegal DM, Curnutte JT, Connolly SJ, et al. Andexanet 
alfa for the reversal of factor Xa inhibitor activity. N Engl 
J Med. 2015;373(25):2413-2424. 

 49. Kovacs RJ, Flaker GC, Saxonhouse SJ, et al. Practical 
management of anticoagulation in patients with atrial 
fibrillation. J Am Coll Cardiol. 2015; 65(13):1340-1360. 

 50. Douketis JD, Spyropoulos AC, Kaatz S, et al.; BRIDGE 
Investigators. Perioperative bridging anticoagula-
tion in patients with atrial fibrillation. N Engl J Med. 
2015;373(9):823-833.

 51. Snow V, Weiss KB, LeFevre M, et al. Management of 
newly detected atrial fibrillation: a clinical practice 
guideline from the American Academy of Family Phy-
sicians and the American College of Physicians. Ann 
Intern Med. 2003;139(12):1009-1017.

 52. Frost JL, Campos-Outcalt D, Hoelting D, et al. Pharma-
cologic management of newly detected atrial fibrilla-
tion: updated clinical practice guideline. http://www.
aafp.org/dam/AAFP/documents/patient_care/clinical_
recommendations/a-fib-guideline.pdf. Accessed June 
1, 2017. 

 53. Gutierrez C, Blanchard DG. Atrial fibrillation: diagnosis 
and treatment. Am Fam Physician. 2011;83(1):61-68.


