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A Review of Atrial Fibrillation 
and Current Therapeutic 

Strategies: Part 2
 This two-part series presents a review of the current evidence on atrial fibrillation 

(AF). The first part included the definition of AF, its classification, risk factors, comor-
bidities, evaluation, and acute management of newly diagnosed patients. The second 
part focuses on long-term management, including risk factor modification, rate and 
rhythm control measures, stroke risk stratification, and anticoagulation management.

Long-Term Management of Atrial Fibrillation
Therapeutic considerations for AF include the long-term management of symp-

toms with either heart rate or rhythm control strategies, modification of risk factors, 
and management of comorbid medical conditions and anticoagulation. Ultimately, 
the preferred strategy needs to take into consideration informed patient choices after 
education on the available treatment options (rate control vs. rhythm control), includ-
ing the potential harms and benefits of therapy. 

Rate Control Strategy
Most patients with AF can be managed safely using measures aimed at address-

ing heart rate (HR) control and anticoagulation. Principles guiding long-term rate 
control of AF are not significantly different from those earlier advanced in the Acute 
Management of AF section in Part 1. Randomized clinical trials comparing outcomes 
of rate control vs. rhythm control strategies of AF management have demonstrated no 
major differences in mortality and stroke rates among patients randomized to either 
strategy. For example, the Atrial Fibrillation Follow-up Investigation of Rhythm 
Management (AFFIRM) trial showed that the rhythm strategy offered no survival 
advantage when compared to the rate control strategy among patients with AF.1

Additionally, stroke rates were not significantly different between the two treat-
ment strategies.2 Furthermore, the rate control group had a lower incidence of adverse 
events and hospitalization than the rhythm control group.

Evidence has shown that oral beta-blocker therapy is the most effective single agent 
option among rate controlling medications and therefore should be attempted first 
in patients without contraindications. In the AFFIRM study, using approaches to 
control rate in AF, 70% of patients given a beta-blocker first (with or without digoxin) 
achieved overall rate control (defined as resting heart rate [HR] 60-80 bpm and a 
maximum HR of 110 bpm with exercise).3

Patients with contraindications to beta-blockers (e.g., severe bronchospastic 
asthma) may benefit from calcium channel blockers therapy, while those with hypo-
tension and chronic systolic heart failure might be suitable candidates for digoxin. As 
shown by the AFFIRM study, most patients can achieve rate control with available 
rate-controlling drugs, but medication switches and combination therapy usually 
are necessary. However, there is no clear consensus on what constitutes adequate 
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EXECUTIVE SUMMARY
Atrial fibrillation (AF) is the most common arrhythmia, affecting 
nearly 34 million people globally in 2010. In the United States, 
it is estimated to reach 12.1 million by 2030. Associated with 
increased morbidity and mortality, AF is characterized by 
uncoordinated atrial electrical activity leading to compromised 
ventricular filling and hemodynamic instability.

 z AF is commonly categorized based on the temporal nature of 
the disorder (paroxysmal, acute, or chronic), its response to 
cardioversion (persistent vs. permanent), and the presence or 
absence of structural heart disease (valvular vs. nonvalvular). 

 z Pathophysiologic mechanisms include genetic predisposition, 
and anatomical and electrophysiologic abnormalities, which 
may be primary or secondary to conditions such as valvular 
heart disease, heart failure,  hypertension, diabetes mellitus, 
obstructive sleep apnea, and alcohol or tobacco use.

 z Thrombogenesis is the most feared consequence of AF 
leading to cerebral vascular accidents.

 z Acute management typically involves beta-blockers, 
calcium channel blockers, and/or digoxin to achieve rate 
control.  Long-term mortality outcomes have been related 
mostly to appropriate and effective anticoagulation.

rate control. The RACE II (Rate Control 
Efficacy in Permanent Atrial Fibrillation) 
compared clinical outcomes between 
cohorts randomized to a lenient rate con-
trol strategy (resting HR < 110 bpm) and 
a strict rate control strategy (resting HR < 
80 and HR during moderate exercise < 110 
bpm); the primary outcome was a compos-
ite of cardiovascular death, hospitalization 
for HF, stroke, systemic embolism, bleed-
ing, and life-threatening arrhythmias. At 
three years, the estimated cumulative inci-
dence of the primary outcome was 12.9% 
in the lenient-control group and 14.9% 
in the strict-control group. Based on this 
landmark study, present guidelines advocate 
for more lenient rate control with a caveat 
that left ventricle (LV) function may dete-
riorate when tachycardia goes unabated for 
a long time. Interestingly, many patients 
with resting heart rates between 80-100 
bpm can remain symptomatic, warranting 
further symptomatic management.4

Nonpharmacologic  
Rate Control

Rarely, patients with symptomatic medi-
cally refractory AF elect to undergo cathe-
ter atrioventricular (AV) node ablation and 
subsequent permanent pacemaker implan-
tation (ablation and pacing therapy) as a 
rate control measure. This intervention has 
not been evaluated extensively by random-
ized controlled clinical trials, and evidence 
from multiple small uncontrolled trials 
demonstrated variable patient outcomes.5-8 
However, meta-analysis of these findings 
demonstrated significant reduction in car-
diac symptoms and healthcare utilization 
and improvement in variable measures, 
including quality of life, exercise endur-
ance, and ejection fraction.9 Nevertheless, 
chronic right ventricular pacing post-AV 
ablation can cause a compromise in cardiac 

function, driven in part by LV dyssyn-
chrony, that can provoke an exacerbation 
of HF. This has been observed even in 
patients with normal LV function prior 
to ablation and pacemaker placement.10,11 
Notwithstanding these findings, a more 
recent study showed that the increases in 
hospitalization for congestive HF were 
observed predominantly among patients 
with HF with reduced ejection fraction 
(HFrEF) and in particular those with 
previous hospitalization for HF and/or pre-
existing coronary artery disease (CAD) at 
the time of AV node ablation and pacing.12 
Improvement in six-minute walk distance 
and LV ejection fraction at six months of 
follow-up was previously demonstrated 
with biventricular pacemaker implantation 
post-AV node ablation in patients with 
HF having EF ≤ 45% or New York Heart 
Association (NYHA) functional class II/
III symptoms. However, the study did not 
show a significant difference in quality of 
life measures between patients randomized 
to biventricular pacing and right ventricular 
pacing. 

Rhythm Control Strategy
Some patients may not be candidates 

for rate control strategy because of contra-
indications (e.g., medical comorbidities), 
intolerance to medications, or a personal 
preference for the rhythm control strategy. 
These patients make ideal candidates for 
the rhythm control strategy. Most com-
monly, the rhythm control strategy involves 
the use of either synchronized direct cur-
rent (DC) cardioversion or pharmacologic 
(antiarrhythmic drugs [AADs]) cardiover-
sion alone, or in combination, depending 
on patient characteristics and overall risk 
for recurrent AF. Rhythm control can 
further be achieved using invasive strate-
gies like catheter ablation and AF surgery. 

Except for scenarios discussed in Part 1 
(under Acute Management of AF), car-
dioversion generally is done on an elective 
basis. Both pharmacologic and electrical 
cardioversion are associated with an ele-
vated risk for stroke in non-anticoagulated 
patients.13 This risk is reduced significantly 
with the use of anticoagulation before 
cardioversion.14

Historically, the duration of AF (AF 
duration < 48 hours [acute] vs. AF dura-
tion ≥ 48 hours [chronic]) has been an 
important consideration in deciding the 
need for anticoagulation before cardiover-
sion. Patients with AF duration < 48 hours 
traditionally would undergo immediate 
cardioversion, provided a transesophageal 
echocardiogram (TEE) excluded left atrial 
thrombi, while those with AF duration ≥ 
48 hours underwent at least three weeks 
of anticoagulation before cardioversion. 
While a negative TEE can exclude the 
majority of left atrial thrombi, the safety of 
this practice has been thrown into question 
because of recent evidence that showed 
an increased risk of stroke in patients with 
new onset AF (duration < 48 hours) hav-
ing a CHA2DS2-VASc (Congestive HF, 
HTN, Age [doubled], Diabetes mellitus, 
Stroke/TIA/thromboembolism [doubled], 
Vascular disease [coronary artery disease, 
peripheral artery disease, and aortic ath-
eroma]) score ≥ 2, who were not adequately 
anticoagulated before undergoing cardio-
version (incidence of neurological events 
1.06% compared to 0.22% for patients 
on anticoagulation [odds ratio, 4.8; P = 
0.03]).13-15 Therefore, all AF patients with 
significant risk for thromboembolism must 
be adequately anticoagulated before under-
going elective cardioversion, and this must 
be continued for about four weeks post-
cardioversion to mitigate stroke risk.16 

Restoration of sinus rhythm through 
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either pharmacologic or electrical cardio-
version might be particularly helpful in 
ameliorating AF-related symptoms. This 
may be especially helpful in AF patients 
with symptoms refractory to medical 

therapy. AAD therapy can be effective 
in restoring sinus rhythm in 50% of 
patients with AF.19 However, electrical 
cardioversion is more effective at restor-
ing sinus rhythm than pharmacologic 

cardioversion,20 and also is associated 
with shorter hospitalization in the short 
term.21,22 It also has fewer adverse effects 
compared to antiarrhythmics, which may 
be associated with cardiac and extracardiac 

Table 1. Antiarrhythmic Drugs (AADs) Commonly Used for Rhythm Management of AF

Drug Class Contraindications and Potential Adverse Effects

Amiodarone* IB, III • Contraindicated in severe sinus node dysfunction, second and third degree AV block, and 
cardiogenic shock

• Proarrhythmic with potential for torsades de pointes; caution with a prolonged QT, concomitant 
use of QT-prolonging medications (e.g., macrolides, TCAs, thiazides), and SA node and AV node 
dysfunction

• Reduce doses of digoxin and VKAs if administered concurrently with amiodarone (reduces 
hepatic and renal clearance)

• Increased risk of statin myopathy (inhibits hepatic P450, leading to increases in serum 
concentration of statins)

• Associated with thyroid, hepatic, and pulmonary toxicity

Dronedarone IB • Contraindicated in patients with recently decompensated NYHA class II-III HF, NYHA class IV HF, 
and/or permanent AF (increased mortality),17 concomitant use of strong CYP3A4 inhibitors (e.g., 
azole antifungals, macrolides, etc.), bradycardia < 50 bpm, second and third AV block, SSS, QTc 
> 500 msec or PR interval > 280 msec, concomitant use of other QT-prolonging drugs given its 
potential for TdP, liver injury related to amiodarone, and severe hepatic impairment (Child-Pugh 
Class C)

Flecainide* IC • Contraindicated in IHD (increased mortality observed post MI18 and HF with significant LV 
dysfunction, second and third degree AV block)

• Caution in liver disease, renal dysfunction with CrCl < 50 mg/mL; concurrent use with CYP2D6 
inhibitors (e.g., SSRIs and TCAs) increases plasma concentration and elevates risk for adverse 
effects 

Propafenone IC • Contraindicated in significant IHD, HF with LV dysfunction (has negative inotropic and 
chronotropic effects), significant hypotension, bradycardia, SA node and/or AV node disease, 
severe bronchospastic disease (e.g., asthma), known Brugada syndrome (can unmask disease) 
and co-administration with ritonavir

• Proarrhythmic effects may include sudden cardiac death via ventricular fibrillation, Tdp, 
asystole, etc. 

• Predominantly metabolized via the liver and caution is warranted in liver disease 

Ibutilide* III • Contraindicated with QTc > 440 msec, concurrent QT-prolonging drugs and/or congenital QTc 
syndrome due to potential for polymorphic ventricular tachycardia and TdP

• Caution in patients with bradycardia, congestive HF, severe LVH, recent MI, and electrolyte 
abnormalities (hypokalemia and hypomagnesemia)

Procainamide* IA • Contraindicated in second and third degree AV block, TdP, and SLE
• Caution in IHD, cardiomyopathy, HF, blood dyscrasias (cytopenias), and liver, and renal 

dysfunction

d, I Sotalol II, III • Contraindicated in sinus bradycardia < 50 bpm, SSS, second and third degree AV block, baseline 
QT interval > 450 msec, acquired and congenital long QT syndromes, significant LV dysfunction, 
cardiogenic shock, hypokalemia < 4 mEq, CrCl < 40 mL/min, asthma

• Caution with renal insufficiency and concomitant use of QT-prolonging drugs

*AADs also used for pharmacologic cardioversion

AV = atrioventricular; TCAs = tricyclic antidepressants; SA = sinoatrial; VKAs = vitamin K antagonists; NYHA = New York Heart Association; 
HF = heart failure; SSS = sick sinus syndrome; QTc = corrected QT interval; TdP = torsades de pointes; msec = milliseconds; IHD = ischemic 
heart disease; MI = myocardial infarction; LV = left ventricular; CrCl =  creatinine clearance; SSRIs = selective serotonin reuptake inhibitors; 
TdP = torsades de pointes; LVH = left ventricular hypertrophy; SLE = systemic lupus erythematosus; mEq = milliequivalents
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adverse effects as illustrated in Table 1. The 
choice between electrical and pharmaco-
logic cardioversion ultimately depends on 
cardiac and medical comorbidities and 
patient preferences. Common AADs for 
achievement of pharmacologic cardio-
version include flecainide, propafenone, 
ibutilide, and amiodarone. The presence of 
coronary artery disease, heart failure with 
reduced ejection fraction (HFrEF), or 
structural or valvular heart disease (VHD) 
dictates the choice of AAD for pharmaco-
logic cardioversion. (See Figure 1.)

Not uncommonly, AADs also are used 
in combination with electrical cardiover-
sion to enhance rates of successful electrical 
cardioversion in the short term (pre- and 
post-cardioversion for a limited period) or 
as an adjunct to electrical cardioversion for 
long term maintenance of sinus rhythm. 
Pretreatment with flecainide,23 propafe-
none,24 sotalol,25 or amiodarone26 (typically 
longer duration for amiodarone) is associ-
ated with improved efficacy of cardiover-
sion. Post-cardioversion AAD therapy, 
either short-term (less than four weeks) or 
long-term (greater than or equal to four 
weeks), improves maintenance of sinus 
rhythm, although long-term AAD therapy 
has proven more effective.23 

AADs are associated with significant 
potential for toxicity and adverse effects. 
Short-term AAD therapy, particularly in 
those perceived to be at low risk for recur-
rent AF, may prove reasonably effective and 
safer than long-term therapy. For example, 
four weeks of flecainide post-cardioversion 
proved effective (prevented 80% of AF 

recurrences) and more tolerable than long-
term AAD therapy.23

Ultimately, safety rather than efficacy 
should inform the choice of AAD for 
long-term rhythm management. Decisions 
on whether to combine electrical cardiover-
sion with either short- or long-term AAD 
therapy should focus on individual patient 
characteristics, including risk for recurrent 
AF and potential for AAD toxicity.

Patients on AAD for rhythm control 
require close monitoring. A baseline ECG 
(paying attention to the PR interval, QRS 
complex, and QT interval, and the pres-
ence of conduction abnormalities and TU 
wave abnormalities), and liver and renal 
function test can help inform the choice 
of AAD. Follow-up ECGs and laboratory 
tests, including electrolytes, can reveal omi-
nous signs and avert potentially serious and 
life-threatening adverse effects. Long-term 
AAD therapy should be routinely scru-
tinized to ascertain the need for ongoing 
therapy, emergence of contraindications, 
and potential drug-to-drug interactions, 
and adjusted accordingly or discontinued 
while working with the patient’s cardiolo-
gist to mitigate harm. Further, it is impor-
tant to understand that most clinical trials 
have demonstrated no appreciable mortal-
ity or morbidity benefit from AAD ther-
apy, and some have suggested an increase in 
AF-related hospitalizations.27,28

Catheter Ablation for AF
Catheter ablation is a common form 

of rhythm control strategy for the treat-
ment of recurrent AF. Catheter ablation 

primarily involves isolation of the pul-
monary veins, and when performed in 
experienced centers, is more effective than 
AAD therapy at restoring and maintaining 
sinus rhythm and has similar complication 
rates.29 

This effectiveness has been demonstrated 
in patients with paroxysmal and persis-
tent AF who required ablation therapy 
after failure of or intolerance to AAD 
therapy.29-32

Randomized trials demonstrated similar 
complications, but with modest improve-
ment in rhythm outcomes compared to 
AAD therapy when catheter ablation was 
done as initial therapy, making it a viable 
first-line therapeutic option for patients 
opposed to AAD therapy.33-35 There’s a 
paucity of data to support catheter ablation 
as a first-line treatment option in patients 
with persistent and longstanding persistent 
AF, but the current evidence base argues 
for the superiority of catheter ablation 
to AAD therapy in the maintenance of 
sinus rhythm in patients with symptom-
atic recurrences of AF while on AAD 
therapy.36,37

Catheter ablation has evolved over the 
years and several techniques exist, ranging 
from primary pulmonary vein isolation 
(PVI) to extended ablation procedures. 
Nevertheless, complete PVI achievable 
through targeted point-to-point or creation 
of circumferential linear lesions around the 
pulmonary vein via radiofrequency abla-
tion, or cryoballoon ablation, has proven 
to be superior to incomplete PVI38 and 
noninferior to more extensive ablative 
procedures in patients with paroxysmal and 
permanent AF.39,40 

It is difficult to predict outcomes fol-
lowing AF ablation, but as much as 70% 
of patients with paroxysmal AF and 50% 
of patients with persistent AF achieve 
maintenance of sinus rhythm with few 
incidences of severe symptomatic episodes 
of AF.16 Generally, rhythm and safety out-
comes are better in young patients without 
significant structural heart disease who 
have a short history of AF and whose AF 
paroxysms are frequent but short-lived.41 

AF ablation is not without complica-
tions. Given the recent popularity of cath-
eter ablation, clinicians need to be aware 
of its potential complications and how to 
recognize them to mitigate possible death 
and long-term morbidity. About 5-7% of 
patients undergoing AF ablation will expe-
rience severe complications, while 2-3% 
suffer life-threatening complications.36,42,43 
Life-threatening complications include 

Figure 1. Pharmacologic Conversion

AAD = antiarrhythmic drug ; CAD = coronary artery disease; LVH = left ventricular 
hypertrophy; HFrEF = heart failure with reduced ejection fraction 

Pharmacologic cardioversion 
with intravenous AAD

Amiodarone

CAD, significant aortic 
stenosis, LVH, and HFrEF

No significant structural 
heart disease

Ibutilide, propafenone, 
or flecainide
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peri-procedural death (< 0.2%); esophageal 
injury, including atrio-esophageal fistula 
development (characterized by fever with-
out clear focus of infection, retrosternal 
chest pain, and stroke/transient ischemic 
attack [TIA] symptoms) (< 0.5%); peripro-
cedural stroke (< 1%); and cardiac tampon-
ade (1-2%).16 Severe complications include 
vascular complications, such as arteriove-
nous malformations and femoral pseudoa-
neurysms (2-4%), persistent phrenic nerve 
palsy (1-2%), and pulmonary vein stenosis 
(< 1%). Silent strokes, likely representing 
cerebral embolism, have been reported to 
occur in 5-20% of patients, but their clini-
cal significance has yet to be known.16 

Catheter ablation is associated with 
elevated stroke risk, and all patients under-
going this intervention require therapeutic 
anticoagulation and must continue on anti-
coagulation for a minimum of eight weeks 
even if they have no indication for lifelong 
anticoagulation.16

Ablation of AF  
in HF Patients

Catheter ablation has been shown to be 
more effective than amiodarone therapy 
in reducing recurrent AF in patients with 
HFrEF. Multiple small studies have sug-
gested improvement in hospitalization and 
LV function following catheter ablation 
for patients with HFrEF, particularly those 
without prior myocardial infarction.44-46 

Most recently, the authors of the 
CASTLE (Catheter Ablation versus 
Standard Conventional Treatment in 
patients with LV Dysfunction and AF) 
study evaluated patients with concomitant 
AF and HFrEF who had implantable 
cardioverter defibrillator or cardiac resyn-
chronization defibrillator device, whose AF 
was refractory to or who were intolerant 
of AAD therapy, by randomizing them to 
either ablation therapy or medical therapy 
(rate or rhythm control).47 

The study revealed that patients who 
were randomized to catheter ablation 
had decreased overall mortality and rates 
of hospitalization for worsening HF, 
improved LV function, and higher num-
bers of patients in sinus rhythm. However, 
the CABANA (Catheter Ablation versus 
AAD Therapy for AF) trial showed differ-
ent results when it compared the outcomes 
of catheter ablation and AAD therapy in 
patients with new-onset or untreated AF 
requiring medical therapy after a five-year 
follow-up.48 Findings from the CABANA 
study demonstrated that catheter ablation 

was not superior to AAD therapy for the 
primary outcome of mortality, thrombo-
embolism, and bleeding events. Clearly, 
larger RCTs are needed to help establish 
the long-term efficacy and safety of cath-
eter ablation in several subgroups of AF 
patients.

AF Surgery
The Cox maze surgery is a surgical abla-

tion technique that is conducted to isolate 
atrial tissue thought to be involved in the 
creation of triggers, ectopy, and micro-
reentry implicated in propagation and 
maintenance of AF. Incisions in the atrial 
wall are made strategically with a view to 
creating an electrical maze or labyrinth of 
passages that allow for conduction of elec-
trical impulses to the atrioventricular node 
while preventing propagation of fibrillatory 
waves. The procedure also achieves surgi-
cal exclusion or closure of the left atrial 
appendage, thereby mitigating stroke risk. 
The procedure is limited to patients under-
going open-heart surgery (coronary artery 
bypass and valve surgery). A Cochrane 
review of the evidence base for concomi-
tant Cox maze surgery for AF patients 
undergoing open-heart surgery revealed an 
increase in freedom from AF, atrial flutter, 
and atrial tachycardia as compared to no 
concomitant AF surgery.49 Similar findings 
confirming the efficacy and safety of the 
maze procedure have been documented, 
with a major downside being an incremen-
tal risk for pacemaker implantation post-
maze procedure (adjusted odds ratio 1.26; 
95% confidence interval [CI], 1.07-1.49).50 

Appropriate patient selection that 
focuses on avoiding factors that increase 
chances of AF recurrence post-maze, 
including older age, AF duration > 10 
years, and existence of non-paroxysmal AF, 
may help optimize outcomes.51-55

Now, the Cox maze procedure can be 
accomplished as a standalone surgery tho-
racoscopically. This approach has proven 
to be effective in preventing recurrent AF 
and maintaining sinus rhythm in patients 
with recurrent AF post-catheter ablation 
but it is associated with significantly higher 
rates of serious complications, among them 
conversion to sternotomy, pneumothorax, 
pericardial effusion, TIA, and pacemaker 
implantation.56

Prevention of 
Stroke and Systemic 
Thromboembolism in AF

Stroke Risk Stratification Tools. Both 
symptomatic and silent AF, irrespective 

of their pattern or classification, confer an 
elevated risk for ischemic thromboembolic 
stroke.57-59 Compared to patients in sinus 
rhythm, patients with valvular AF and 
nonvalvular AF have an increased stroke 
risk by more than 20 times and five times, 
respectively.60 Unfortunately, AF-related 
stroke has a high recurrence rate and 
incurs more disability and death.61 Oral 
anticoagulant (OAC) therapy can mitigate 
stroke risk and improve mortality in AF 
patients.62-64

In AF patients with elevated stroke risk, 
OAC is superior to either aspirin or pla-
cebo in preventing stroke.65,66 Despite the 
robust evidence of benefit in stroke preven-
tion, OAC therapy is underused and very 
often discontinued because of bleeding 
concerns in those who might have been on 
OAC therapy.67-70 

Although OAC therapy elevates bleed-
ing risk, the overall benefit of OAC in 
decreasing stroke risk and its attendant 
complications - such as death and disabil-
ity, even among the elderly and cognitively 
impaired, with or without frailty and/or 
significant fall risk - warrant its use.71,72

In fact, OACs have similar bleeding 
risk to aspirin, but the latter has no dem-
onstrated efficacy in AF-related stroke 
prevention except when other compelling 
indications for its use exist.73,74

AF-Related Thromboembolism and 
Bleeding Risk Prediction Tools. AF reg-
istry data have been crucial in developing, 
validating, and refining stroke risk stratifi-
cation tools among patients with nonval-
vular AF. The CHADS2 score was derived 
from European registry data, and study 
findings showing an increase in stroke rate 
of about 2.0% for a corresponding one-
point rise in the CHADS2 score led to its 
validation and widespread clinical use.75

However, because of its significant 
limitations in identifying patients at lower 
risk of stroke (lowest score of 1 on the 
CHADS2 was defined as “intermediate 
risk”), inclusion of more clinical variables 
to refine the tool led to the development of 
the CHA2DS2-VASc score. (See Table 2.) 
The CHA2DS2-VASc score proved to bet-
ter discriminate stroke risk among patients 
with a baseline CHADS2 score of 0-1 and 
more clearly defined and aided decisions 
on anticoagulation than the CHADS2 
score.76,77 These studies demonstrated that 
older women had a significantly higher risk 
of stroke compared to men, but women 
younger than 65 years of age who had 
no other AF risk factors had a low risk 
of stroke.78 Despite the superiority of the 

http://ReliasMedia.com


138     Primary Care Reports / December 2019  ReliasMedia.com

CHA2DS2-VASc, both tools underesti-
mate the risk of stroke in those with prior 
ischemic events.79

Therefore, the CHA2DS2-VASc has 
been recommended for stroke risk estima-
tion and can aid decision-making on initial 
OAC therapy in patients with nonvalvular 
AF. Evidence from controlled trials indi-
cates an elevated stroke risk for men and 
women with a CHA2DS2-VASc score 
of ≥ 2 and ≥ 3, respectively.64,79,81,82 These 
patients require OAC for stroke preven-
tion. In general, patients with nonvalvular 
AF with CHA2DS2-VASc scores below 
this threshold can forego anticoagulation. 

A variable international normalized ratio 
(INR) and short time in the therapeutic 
range (TTR) in patients treated with vita-
min K antagonists (VKAs) and elevated 
troponin and N-terminal pro-B-type 
natriuretic peptide also have been shown to 
have predictive and prognostic value in AF 
patients, but their clinical role is undefined 
at present.83,84

Bleeding Risk Stratification Tools. 
Concerns for bleeding complications while 
on anticoagulation led to the develop-
ment of several bleeding risk scores. Some 
of these scores include HAS-BLED 

(Hypertension [HTN] [systolic blood 
pressure > 160 mmHg], Abnormal renal/
liver function, Stroke, Bleeding history or 
predisposition, Labile INR, Elderly [age > 
65 years], Drugs/alcohol concomitantly),85 
ABC (Age, Biomarkers, and Clinical his-
tory),86 ATRIA (Anticoagulation and 
Risk Factors in Atrial Fibrillation),87 
and a composite of bleeding risk fac-
tors from other scoring schemes called 
HEMORR2HAGES (Hepatic or renal 
disease, Ethanol abuse, Malignancy, Older 
age [> 75 years], Reduced platelet count 
or function, Hypertension [uncontrolled], 
Anemia, Genetic factors, Excessive fall risk, 
and Stroke), which assigns two points for 
a prior bleed and one point for each of the 
other clinical variables. 

A HAS-BLED score ≥ 3 translates to 
a potentially high risk of bleeding, which 
warrants close monitoring, redress of 
modifiable bleeding risk factors, and pos-
sible dose adjustments to OAC therapy. 
The ATRIA score incorporates anemia, 
severe renal disease, age > 75 years, prior 
hemorrhage, and hypertension and assigns 
them scores of 3, 3, 2, 1, and 1, respectively. 
While these scores may inform bleeding 
risk in patients with AF, their clinical utility 

is less clear. The HAS-BLED discrimi-
nates bleeding risk better than either the 
ATRIA or HEMORR2HAGES, but they 
all appear to have poor predictive accu-
racy.85 Older age is a risk factor for both 
stroke and bleeding in AF patients, and 
this overlap can complicate OAC treat-
ment decisions.86,88 Treatment decisions 
generally should be based on a balance 
of benefits and potential harms. A high 
bleeding risk should prompt attention to 
modifiable bleeding risk factors (uncon-
trolled hypertension, labile INR, medica-
tions [e.g., nonsteroidal anti-inflammatory 
drugs and antiplatelet agents like aspirin, 
clopidogrel]) and should not necessarily 
preclude OAC therapy. Informed patient 
choices should ultimately direct decisions 
on anticoagulation. 

Thromboembolism 
Prevention in AF

As alluded to earlier, thromboembolism 
and stroke are the most important compli-
cations of AF. Appropriate use of an OAC, 
using either a VKA or non-vitamin K oral 
anticoagulant (NOAC), is proven to lower 
stroke risk,89 despite reports of residual 
stroke risk (estimated at 1.7% for warfarin 
and 1.4% per year for NOAC at 2.2 years 
follow-up).89

Comorbidity control (e.g., addressing 
modifiable and potentially modifiable AF 
risk factors, including effective treatment 
of cardiovascular conditions, diabetes, and 
weight loss) and stroke prevention are 
arguably the most important aspects of AF 
management because of their prognostic 
value. The type of AF (valvular or nonval-
vular) dictates the choice of oral anticoagu-
lation, since no NOAC has proven efficacy 
and safety in the anticoagulation of patients 
with valvular AF. 

Stroke prevention is attainable phar-
macologically, using either a VKA or a 
NOAC, and non-pharmacologically.

Vitamin K Oral Anticoagulants. 
Warfarin and other oral VKAs (commonly 
acenocoumarol and phenprocoumon in 
most European countries) are the oldest 
anticoagulants used in AF. VKAs exert 
their anticoagulant effect through inhibi-
tion of vitamin K epoxide reductase, which 
in essence prevents vitamin K-dependent 
γ-carboxylation of vitamin K-dependent 
coagulation factors II, VII, IX, and X. 
Compared to placebo, including aspirin 
therapy, VKA therapy has been docu-
mented to decrease stroke risk by two-
thirds and overall mortality by one-fourth 

Table 2. CHA2DS2-VASc Score for Stratification 
of Thromboembolism Risk in Nonvalvular AF 

CHA2DS2-VASc risk factor79 Score

Congestive heart failure
Symptoms/signs of congestive HF or objective evidence 
of reduced LVEF

1

Hypertension (confirmed diagnosis or presence of antihypertensive 
drug therapy) 1

Age ≥ 75 years 2

Diabetes mellitus (confirmed diagnosis or active pharmacotherapy 
for the disease) 1

Prior stroke/TIA/Thromboembolism 2

Vascular disease (prior MI, PAD, or aortic plaque) 1

Age 65-74 years 1

Sex category (female) 1

CHA2DS2-VASc = Congestive HF, HTN, Age ≥ 75 (doubled), Diabetes, Stroke/TIA/
Thromboembolism (doubled), Vascular disease (CAD, PAD, and aortic plaque), Age 65–74, 
and Sex (female); LVEF = left ventricular ejection fraction
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in nonvalvular AF patients.62 VKAs have 
inherent limitations, among them a nar-
row therapeutic window and multiple 
drug-drug and drug-food interactions, 
which necessitate close monitoring and 
frequent dosage adjustments in patients on 
VKA therapy. These limitations and the 
emergence of ease to administer NOACs 
requiring less frequent laboratory monitor-
ing have led to a decline in VKA popularity 
in clinical practice. Universal predictability 
of efficacy for stroke prevention while on 
VKAs also has been questioned. However, 
when delivered with adequate time in the 
therapeutic range (TTR), VKA therapy is 
efficacious and safe. 

SAMe-TT2R2, a score that incorporates 
patient-related clinical parameters to help 
determine the likelihood of effective anti-
coagulation through attainment of good 
INR control while on VKA therapy, has 
potential to improve the predictability of 
VKA outcomes on stroke prevention.90 
Patients with SAMe-TT2R2 scores 0-1 
(associated with higher average TTR) do 
well on VKA therapy, while those with 
scores ≥ 2 may need additional interven-
tion to attain effective anticoagulation.91,92 
Nonetheless, VKA therapy remains the 
only effective and safe oral anticoagula-
tion option for patients with valvular AF. 
The RE-ALIGN (Randomized, Phase 
II Study to Evaluate the Safety and 
Pharmacokinetics of Oral Dabigatran 
Etexilate in Patients After Heart Valve 
Replacement) trial for the dose-validation 
of dabigatran vs. warfarin in patients with 
valvular AF undergoing mechanical valve 
replacement in the mitral and/or aortic 
position had to be stopped prematurely 
because of a prohibitively high rate of 
thromboembolism and bleeding events 
in the dabigatran arm. Until evidence of 
thromboembolism prevention efficacy and 
safety is validated, all NOACs, by exten-
sion, are contraindicated in patients with 
valvular AF.93

The goal INR for patients with nonval-
vular AF is 2.0-3.0, as this level of anti-
coagulation has been shown to offer the 
optimal balance of effective anticoagulation 
for the improvement of both stroke risk 
and its attendant 30-day mortality and 
safety outcomes.94

Thromboembolism 
Prevention in Valvular AF

The INR goals for those with valvular 
AF depend on the type of valve (mechani-
cal prosthesis vs. bioprosthetic), the location 

of the valve, and the surgical intervention 
(repair vs. replacement). Lifelong antico-
agulation with a VKA is recommended 
to achieve a therapeutic INR (2.5-3.5) 
in AF patients with a mechanical mitral 
valve replacement (MVR) and patients 
with a mechanical aortic valve replace-
ment (AVR).95,96 Additionally, studies have 
demonstrated a further 65% reduction in 
the risk of death or thromboembolism with 
concomitant VKA and aspirin therapy 
as compared to VKA therapy alone.97,98 
Therefore, 75 mg to 100 mg of aspirin 
daily is recommended for these patients, 
although the benefits must be weighed 
against the risks of major bleeding.96 
Patients with AF and native valvular heart 
disease (excluding those with bioprosthetic 
valves) who do not meet the criteria for 
valvular AF (presence of a mechanical 
prosthetic valve and/or moderate to severe 
mitral valve stenosis) should be assessed 
for stroke/thromboembolic risk with the 
CHA2DS2-VASc score, and those with a 
CHA2DS2-VASc score ≥ 2 should receive 
anticoagulation with either a NOAC or a 
VKA.96

Patients with bioprosthetic valves have 
a higher risk of stroke and thromboembo-
lism, and this risk is significantly increased 
in the first 90 to 180 days of the postopera-
tive period.99 These patients require antico-
agulation with either a NOAC or a VKA 
with an INR goal of 2.0-3.0, regardless of 
their CHA2DS2-VASc score. 

Non-Vitamin K Oral Anticoagulants. 
NOACs, also commonly referred to as 
direct acting oral anticoagulants (DOACs), 
include a direct thrombin inhibitor (dabi-
gatran) and factor Xa inhibitors (rivar-
oxaban, apixaban, and edoxaban). Unlike 
VKAs, these drugs have predictable effects 
and require no close laboratory monitoring.  
Most clinical trials comparing NOACs to 
warfarin revealed their non-inferiority100,101 
or superiority102,103 to warfarin in decreas-
ing stroke or thromboembolism in AF 
patients. Compared to warfarin, NOACs 
also are associated with decreased intracra-
nial hemorrhage.100-104 Further, the results 
of a meta-analysis of the major NOAC 
trials showed that the mortality and stroke 
benefit derived from NOAC therapy is 
driven mostly by a significant decrease 
in hemorrhagic stroke (relative risk [RR] 
0.49; 95% CI, 0.38-0.64; P = 0.0001) com-
pared to warfarin.89 

Recently, NOACs have been recom-
mended as first-line OAC therapy in 
nonvalvular AF given the current evidence 

for their noninferiority to warfarin in 
AF-related stroke prevention and superior 
safety profile. However, there are no head-
to-head randomized clinical trial data to 
compare the efficacy and safety of NOACs 
relative to each other, and the choice of 
therapy should be dictated by patient 
comorbidities, drug cost, and patient 
preferences. 

There is a need to evaluate patients for 
hepatic and renal disease before initiation 
of NOAC therapy. Ongoing monitoring 
of hepatic and renal function (including 
creatinine clearance) is equally beneficial 
because changes in function might warrant 
discontinuation or dose adjustments. There 
is no strong evidence to suggest a correla-
tion between NOAC serum drug levels 
and clinical outcomes, including bleed-
ing. However, recent guidelines from the 
American Heart Association/American 
College of Cardiology (ACC) suggest 
the possible role for the determination of 
serum drug levels in patients undergoing 
urgent surgical procedures, chronic kidney 
disease patients, and in cases of suspected 
drug-drug interactions to inform dose 
modification, confirm patient adherence to 
OAC therapy, and to ascertain therapeutic 
drug levels in patients with body mass 
index > 35 or body weight > 120 kg. 

Two antidotes now exist for both the 
direct thrombin inhibitor dabigatran 
and factor Xa inhibitors. Idarucizumab, a 
monoclonal antibody that binds dabigatran, 
was approved for urgent reversal of dabi-
gatran anticoagulation by the U.S. Food 
and Drug Administration (FDA) in 2015. 
The RE-VERSE AD (Reversal Effects of 
Idarucizumab on Active Dabigatran) trial 
demonstrated that idarucizumab rapidly 
normalized hemostasis and reduced circu-
lating levels of dabigatran in patients who 
had serious bleeding or required urgent 
procedures.105

Recently, andexanet alfa (recombinant 
factor Xa), was reported to reverse the 
anticoagulant effects of factor Xa inhibi-
tors (rivaroxaban and apixaban) in healthy 
volunteers and is FDA-approved for urgent 
reversal of anticoagulation in patients with 
life-threatening bleeding.106

Table 3 shows a summary of the 
currently available NOACs and their 
contraindications.

Apixaban. In the ARISTOTLE 
(Apixaban for Reduction in Stroke and 
Other Thromboembolic Events in AF) 
trial,103  compared to warfarin, apixaban 
5 mg twice daily demonstrated a 21% 
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reduction in stroke or thromboembolism 
risk, 31% reduction in major bleeding, and 
11% reduction in all-cause mortality. The 
differences in major bleeds were driven by 
a higher rate of hemorrhagic stroke and 
intracranial bleeds in the warfarin group. 
The two anticoagulants demonstrated 
similar rates of ischemic stroke and gas-
trointestinal bleeding.107 The efficacy and 
safety of apixaban in AF patients also has 
been compared to aspirin in a study that 
showed the superiority of apixaban to 
aspirin in stroke prevention (55% decrease 
in risk compared to aspirin), while also 
demonstrating comparable rates of major 
or intracranial bleeding.66,108

Dabigatran. The RE-LY (Randomized 
Evaluation of Long-term Anticoagulation 
Therapy) study evaluated the efficacy and 
safety of dabigatran (150 mg twice daily 
and dabigatran 110 mg twice daily) com-
pared to warfarin therapy. Dabigatran 150 
mg twice daily decreased incident stroke 

and thromboembolism by 34% compared 
to warfarin, while the lower dosage (dabi-
gatran 110 mg twice daily) showed nonin-
feriority to warfarin for the same primary 
outcome (RR with dabigatran, 0.91; 95% 
CI, 0.74-1.11; P < 0.001 for noninferior-
ity).102  Whereas dabigatran 150 mg twice 
daily showed similar rates of major bleed-
ing events to warfarin (3.11% and 3.36% 
per year; P = 0.31, respectively), dabigatran 
110 mg twice daily showed about 19% 
fewer major bleeds than warfarin (2.71% 
per year; P = 0.003).102,109 Compared with 
warfarin, both doses of dabigatran dem-
onstrated a significant decrease in hemor-
rhagic stroke and intracranial hemorrhage. 
While the higher dosage of dabigatran 
showed additional benefits in terms of 
ischemic stroke (about 24% decrease 
as compared to warfarin) and vascular 
mortality (about 12% decrease compared 
to warfarin), the risk for gastrointestinal 
bleeding was markedly increased (about 

50% compared to warfarin). 
Edoxaban. Edoxaban (30 mg or 60 

mg once daily) was compared to war-
farin in the ENGAGE AF-TIMI 48 
(Effective Anticoagulation with Factor Xa 
Next Generation in Atrial Fibrillation-
Thrombolysis in Myocardial Infarction 
48) trial. This large, randomized, prospec-
tive AF trial demonstrated that either dose 
of edoxaban was noninferior to warfarin 
in the prevention of stroke and thrombo-
embolism (1.2% with 60 mg of edoxaban; 
HR = 0.79; 97.5% CI, 0.63-0.99; P < 
0.001 for noninferiority and 1.6% with 30 
mg of edoxaban, HR = 1.07; 97.5% CI, 
0.87-1.31; P = 0.005 for noninferiority, 
as compared with 1.5% with warfarin).101 
Edoxaban was also associated with sig-
nificantly lower rates of bleeding (about 
18% and 53% decrease with edoxaban 
60 mg and edoxaban 30 mg respectively, 
compared to warfarin) and death from 
cardiovascular causes.101

Table 3. Current FDA-approved NOACs

Dabigatran Rivaroxaban Apixaban Edoxaban

Peak time 
(hours) 1-3 1-4 1-3 1-2

Protein 
binding 35% 92-95% 87% 55%

Half-life (hours) 12-17 5-13 9-14 10-14

Clearance 80% renal 66% hepatic; 33% renal 25% renal 50% renal

Drug 
interactions  
and dosage 
considerations

• Renal dysfunction:
• CrCl > 30 mL/min: 

150 mg bid
• CrCl 15-30 mL/min: 

75 mg bid
• Consider dose 

adjustment with 
concomitant

• P-gp inducer (e.g. 
rifampin) and 
inhibitor (e.g. 
dronedarone & 
ketoconazole) use

• Renal dysfunction: CrCl 
> 50 mL/min: 20 mg qd 
with evening meal

• CrCl 15-50 mL/min:  
15 mg qd with evening 
meal

• Caution with moderate 
to severe hepatic 
impairment

• Avoid concomitant 
use with dual P-gp 
and strong CYP3A4 
inhibitors (e.g. azole 
antifungals) and 
dual P-gp and strong 
CYP3A4 inducers (e.g. 
carbamazepine)

• Usually 5 mg bid 
• Presence of ≥ 2 of the 

following: age 80 years, 
body weight 60 kg, 
or serum creatinine 
1.5 mg/dL, the 
recommended dose is 
2.5 mg bid

• Strong dual inhibitors 
of CYP3A4 and P-gp 
increase serum levels of 
apixaban: give 2.5 mg 
bid if not possible to 
avoid concomitant use

• Strong inducers of 
CYP3A4 and P-gp 
reduce serum levels of 
apixaban; avoid use

• 60 mg qd if CrCl  
> 50 to ≤ 95 mL/min

• 30 mg qd if CrCl 
15-50mL/min

• Contraindicated if 
CrCl > 95 mL/min

Antidote Idarucizumab Andexanet alfa Andexanet alfa

FDA = U.S. Food and Drug Administration; CrCl = creatinine clearance; qd = once daily; bid = twice daily
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Rivaroxaban. In the ROCKET AF 
(Rivaroxaban Once Daily Oral Direct 
Factor Xa Inhibition Compared with 
Vitamin K Antagonism for Prevention 
of Stroke and Embolism Trial in Atrial 
Fibrillation) trial, rivaroxaban was nonin-
ferior to warfarin in the primary outcome 
of stroke and thromboembolism preven-
tion (1.7% per year compared to 2.2% per 
year in the warfarin group [rivaroxaban 
group HR = 0.79; 95% CI, 0.66-0.96;  
P < 0.001 for noninferiority]).100  There 
was a significant reduction in rates of 
hemorrhagic stroke and intracranial 
hemorrhage and an increase in rates of 
gastrointestinal bleeding with rivaroxaban 
compared to warfarin. 

Nonpharmacological 
Thromboembolism 
Prevention in AF

Percutaneous Left Atrial Appendage 
Occlusion. There is growing interest in 
nonpharmacologic approaches to stroke 
prevention because some AF patients 
may not be suitable candidates for long-
term anticoagulation. Recently, two 
randomized studies, the PROTECT AF 
(WATCHMAN Left Atrial Appendage 
System for Embolic Protection in 
Patients With Atrial Fibrillation) and 
the PREVAIL (Evaluation of the 
WATCHMAN LAA Closure Device in 
Patients With Atrial Fibrillation Versus 
Long Term Warfarin Therapy) evaluated 
the efficacy and safety of percutaneous 
left atrial appendage (LAA) closure with 
the Watchman device vs. warfarin therapy 
in patients without a contraindication to 
short-term VKA therapy. A pooled meta-
analysis of the two trials showed that the 
Watchman device was noninferior to war-
farin for the primary composite outcome 
of cardiovascular death, stroke, or systemic 
embolism (event rate 2.8% in the device 
group vs. 3.4% in the warfarin group;  
P = 0.23). Instances of non-procedure-
related and major bleeding were also fewer 
in the device group (1.7% vs. 3.6%; P = 
0.0003).110  The primary efficacy endpoint 
was driven mainly by the lower rates of 
hemorrhagic stroke in the device group 
compared to the warfarin group. Higher 
rates of ischemic strokes attributable to 
periprocedural device-related thrombosis 
were observed in the device group.110 
Periprocedural pericardial effusions were 
also more common in the device group.

It is important to pay attention to these 
studies’ inclusion and exclusion criterion. 

First, patients included were mostly those 
with a moderate risk for stroke and/or 
thromboembolism. Second, contraindica-
tion to long-term warfarin therapy was 
an exclusion criteria, and patients in the 
device group required 45 days of warfarin 
therapy and six months of dual aspirin and 
clopidogrel therapy followed by long-term 
aspirin therapy. These observations have 
generated questions about the applicabil-
ity of this procedure to patients who have 
absolute contraindications to anticoagula-
tion and those with a particularly high 
stroke risk. A more recent observational 
study from a European registry sought 
to answer these questions and reported a 
high implantation rate of 98% and 4% rate 
of procedure-related complications at 30 
days.111

Clinical outcomes of surgical LAA 
occlusion for AF-related stroke prevention 
are less clear. Studies have yielded mixed 
results, with one study demonstrating no 
benefit in those who received prophylactic 
LAA occlusion in patients who under-
went cardiac surgery,112 while another 
study demonstrated potential benefits, 
including lower unadjusted thrombo-
embolism readmissions and all-cause 
mortality at 2.6 years of follow-up in older 
patients with AF who had concomitant 
LAA occlusion during cardiac surgery.113

Perioperative Anticoagulation 
and the Role of Bridging Therapy in 
Nonvalvular AF. Bridging therapy refers 
to substitution of an OAC with a par-
enteral anticoagulant before and/or after 
an invasive or surgical procedure. This is 
necessitated by a need to mitigate bleeding 
risk while minimizing the potential for 
periprocedural thromboembolism. Clinical 
practice guidelines on this subject differ, 
mainly because of a lack of large random-
ized controlled trials to guide current clini-
cal practice.

While a comprehensive review of 
bridging anticoagulation is beyond the 
scope of this article, a summary of guid-
ing principles is offered. With a view to 
promoting informed and more consistent 
clinical practice, the American College 
of Chest Physicians and American 
College of Cardiology developed guide-
lines based on the available evidence and 
expert consensus where evidence is cur-
rently lacking. Recently, the BRIDGE 
(Bridging Anticoagulation in Patients 
who Require Temporary Interruption of 
Warfarin Therapy for an Elective Invasive 
Procedure or Surgery) study compared 
clinical outcomes of bridging vs. no 

bridging among nonvalvular AF patients 
requiring perioperative interruption of 
warfarin therapy.114 Results from this study 
demonstrated no significant difference 
in rates of arterial thromboembolism 
between AF patients who received bridg-
ing anticoagulation (low molecular weight 
heparin) and those who did not before 
undergoing an elective surgical procedure. 
However, caution should be exercised in 
the interpretation of these study find-
ings. Of note, most patients in this study 
had a low to moderate CHA2DS2-VASc 
score (mean 2.3) and patients undergoing 
surgical procedures with higher risks for 
bleeding, such as vascular surgery, were 
not included in the study. Therefore, these 
results may not be applicable to patients 
with higher stroke risk; that is, patients 
with CHA2DS2-VASc score ≥ 5. Another 
study demonstrated a similar thrombotic 
risk of 0.6% when bridging vs. no bridg-
ing was evaluated among AF patients,115 
but rates of adverse cardiovascular out-
comes and major bleeds were higher 
among those who underwent bridging.115 
Therefore, decisions on bridging antico-
agulation must be individualized and must 
weigh the risks of thromboembolism and 
major bleeding (incorporate both patient 
and procedure-related bleeding risks). 
Generally, patients with a high annual 
thromboembolism or stroke risk > 10% 
(CHA2DS2-VASc score 7-9), including 
patients with recent thromboembolism 
(ischemic stroke, TIA, or systemic embo-
lism within the last three months), require 
bridging except in patients with a high 
bleeding risk in whom the decision to 
bridge is based on clinical judgement.116

Deferring surgery is an option for those 
within three months of a thromboembolic 
event. By the same token, clinicians should 
consider no bridging in AF patients with 
an intracranial hemorrhage within three 
months of planned surgery if deferring the 
surgery is not feasible. Bridging decisions 
in patients with a moderate annual risk of 
thromboembolism of 5-10% (CHA2DS2-
VASc score 5-6) or prior embolic ischemic 
stroke, TIA, or systemic embolism ≥ three 
months should be based on patient bleed 
risk.116 

Interruption of OAC therapy with-
out bridging is reasonable in patients 
with an elevated bleeding risk. Among 
these patients, those with prior stroke or 
thromboembolism and a low bleeding 
risk can be bridged safely, and no bridg-
ing is required for those without stroke or 
thromboembolism history.116 Based on the 
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results of the BRIDGE trial, for patients 
with a low risk of stroke or thrombo-
embolism (CHA2DS2-VASc score ≤ 4), 
anticoagulation can be interrupted safely 
without bridging.114

Unfortunately, differences exist in the 
assessment of procedure-related bleeding 
risk. Several professional societies have 
published consensus statements to harmo-
nize bleed risk evaluation for commonly 
performed invasive procedures.117-119 
Surgeons should be actively engaged when 
making decisions on periprocedural anti-
coagulation, and this may be important 
particularly when determining the appro-
priate time to resume OAC. 

Bridging with a parenteral anticoagu-
lant for patients on a VKA usually is initi-
ated when INR is < 2 and allowed to run 
until four to six hours before the procedure 
and can be restarted four to six hours post-
procedure if hemostasis is achieved. VKA 
therapy usually is resumed 24-48 hours 
post-procedure and runs concurrently with 
the parenteral agent until a desired INR is 
achieved.

Counterintuitively, for some proce-
dures, uninterrupted anticoagulation 
with VKA is associated with lower 
bleeding risk than bridging therapy. In 
the BRUISE CONTROL (Bridge or 
Continue Coumadin for Device Surgery 
Randomized Controlled) trial, uninter-
rupted OAC (with INR 2-3) with warfa-
rin in patients undergoing implantation of 
pacemakers and implantable cardioverter 
defibrillators was associated with signifi-
cantly less risk of bleeding.120

NOACs have different pharmacoki-
netics than VKAs, and the perioperative 
management of patients on NOACs is 
managed differently. Bridging is hardly 
ever required in patients taking NOACs 
because of the drugs’ short half-lives. 
Generally, NOACs can be interrupted 
before elective procedures but their phar-
macokinetics, including peak and trough 
levels, half-life, and hepatic and renal 
clearance, must be taken into consider-
ation. Patient-related bleeding risks and 
procedural bleeding risk require special 
attention in making decisions on peripro-
cedural interruption of NOAC therapy. 

Generally, for a patient with CrCl ≥ 
80 scheduled to undergo a low bleed-risk 
procedure, a factor Xa inhibitor (apixaban, 
edoxaban, and rivaroxaban) can be held for 
≥ 24 hours and safely resumed within 24 
hours of the procedure if post-procedure 
hemostasis is achieved.116 

Patients undergoing intermediate to 

high bleed-risk procedures require inter-
ruption of NOAC OAC for ≥ 48 hours 
and OAC can be restarted in 48-72 hours. 
With dabigatran, patients with CrCl ≥ 80 
can have interruption of NOAC OAC at 
≥ 24 hours for procedures with low and 
intermediate bleeding risk and at ≥ 48 
hours for procedures with high bleeding 
risk.116 Patients with CrCl 50-79, 30-49, 
and 15-29 can have their NOAC held 
for ≥ 36 hours, ≥ 48 hours, and ≥ 72 hours 
for low bleed-risk procedures and ≥ 72 
hours, ≥ 96 hours, and ≥ 120 hours for 
intermediate to high bleed-risk proce-
dures, respectively. Held NOAC therapy 
can be resumed safely from 48-72 hours 
in patients undergoing intermediate to 
high bleed-risk procedures, provided post-
procedure hemostasis is achieved. Data are 
less clear for patients with CrCl  
< 15 in whom NOAC-specific laboratory 
testing to ascertain anticoagulation can 
help inform decisions. 

Anticoagulation in Patients With 
Concurrent AF and Coronary Artery 
Disease (CAD). An estimated 5-15% of 
AF patients require a stent during their 
lifetime.121 Incident AF occurs in about 
10-21% of acute coronary syndromes 
(ACS), and rises particularly with advanc-
ing age and MI severity.122 Concurrent AF 
is a poor predictor of long-term outcomes 
and is associated with increased stroke and 
mortality in patients with ACS.123,124

The co-existence of AF and CAD 
complicates OAC management, and 
patients treated for ACS may require dual 
antiplatelet therapy (DAPT) with aspirin 
and a platelet P2Y12 inhibitor in addition 
to a VKA or a NOAC if elevated stroke 
risk exists. However, concomitant OAC 
and antiplatelet therapy, especially triple 
therapy, is associated with increased risk of 
major bleeding.125

Evidence from a meta-analysis study 
revealed that the addition of a NOAC 
to antiplatelet therapy in patients with a 
recent ACS was associated with a modest 
decrease in cardiovascular events (all-cause 
mortality, MI, and stroke) but a substantial 
increase in bleeding events (major and 
non-major bleeding requiring medical 
attention, but not necessarily hospitaliza-
tion); the risk for bleeding was higher 
among those on triple therapy (aspirin, 
clopidogrel, and NOAC). Compared 
with aspirin alone and dual antiplatelet 
therapy with aspirin and clopidogrel, the 
addition of a NOAC to either aspirin or 
DAPT reduced the composite cardio-
vascular endpoint (HR = 0.70; 95% CI, 

0.56-0.84 and HR = 0.87; 95% CI, 0.80-
0.95, respectively), but increased bleeding 
events (HR = 1.79; 1.54-2.09 and HR 
= 2.34; 2.06-2.66, respectively). A recent 
trial, RE-DUAL PCI,126 evaluated the 
safety (clinically relevant bleeding events) 
and efficacy (risk of thromboembolism, 
MI, death, and unplanned revasculariza-
tion) of dual therapy in AF patients after 
percutaneous coronary intervention (PCI) 
as compared to triple therapy of warfarin 
and DAPT. This trial randomized patients 
to a group receiving dual therapy (dabi-
gatran 110 mg or 150 mg twice daily) 
plus a P2Y12 inhibitor (clopidogrel or 
ticagrelor) and no aspirin or to a group 
receiving triple therapy with warfarin plus 
a P2Y12 inhibitor (clopidogrel or ticagre-
lor) and aspirin. The study demonstrated 
that among AF patients who underwent 
PCI, dual therapy with dabigatran and 
a P2Y12 inhibitor was associated with 
fewer clinically relevant bleeding events 
than triple therapy (warfarin, aspirin, and 
a P2Y12 inhibitor) and that dual therapy 
with dabigatran and a P2Y12 inhibitor was 
noninferior to triple therapy in preventing 
thromboembolism. 

Because of this demonstrated benefit in 
bleeding events and a lack of evidence for 
harm as related to stent thrombosis among 
AF patients with concomitant ACS, 
recent guidelines recommend the use of 
dual antiplatelet therapy with an OAC 
plus a P2Y12 inhibitor without aspirin. In 
patients in whom the risk for stent throm-
bosis is a major concern, such as patients 
with ST-elevation-MI, triple therapy with 
an OAC, aspirin, and a P2Y12 inhibitor 
can be given for 4-6 weeks following PCI 
with stenting followed by a transition to 
dual therapy without aspirin.127 

AF patients with concurrent ACS 
but without significant stroke or throm-
boembolism risk, as determined by the 
CHA2DS2-VASc score of 0-1, can be 
managed with DAPT only; those with 
stable CAD can be managed with OAC 
alone.127

Postoperative AF 
Management

As discussed earlier, AF is common 
after cardiac surgery and can occur with 
non-cardiac surgery.  It is associated with 
an increased risk of death.128 Based on evi-
dence from studies of post-cardiac surgery 
patients, postoperative administration of 
beta-blockers, particularly propranolol, is 
effective in the prevention of postopera-
tive AF (16.3% incident AF in treatment 
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group vs. 31.7% in control group).129,130 
Similarly, evidence suggests that amioda-
rone shortens the length of hospital stay 
and lowers the risk of postoperative AF 
compared to beta-blocker therapy.129,131

Just as in patients with other forms of 
AF, patients with postoperative AF derive 
benefit from OAC. For example, a study 
found that OAC at discharge decreased 
long-term mortality in patients with 
postoperative AF.132 Nonetheless, there 
appears to be a need for more data from 
large RCTs to establish the long-term 
benefit of OAC in patients with postop-
erative AF.

Summary
AF is a highly prevalent and costly 

disease that usually complicates medical 
care and is associated with a high burden 
of morbidity and mortality. Risk reduction 
and/or modification of known AF risks 
and appropriate treatment of common 
medical comorbidities through lifestyle 
measures and medical therapy can prove 
helpful. Anticoagulation of AF patients 
with substantial stroke risk improves mor-
bidity and mortality.  
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CME Questions
1.  A 45-year-old woman with a history 

of moderate persistent asthma and 
chronic obstructive lung disease 
attributed to anti-trypsin 1 deficiency 
has had recurrent palpitations for six 
months. Other than her recurrent 
asthma symptoms and palpitations, 
she has no other medical concerns. 
Her lung exam is notable for diffuse 
wheezes, but without evidence of 
accompanying respiratory distress. She 
is confirmed to have atrial fibrillation 
with a heart rate of 110 bpm on 
electrocardiogram. She asks for help 
regarding her symptoms. What is the 
most appropriate step?
a.  Initiate beta-blocker therapy for 

rate control
b.  Initiate calcium channel blocker 

therapy for rate control
c.  Offer symptom control with 

combination antiarrhythmic drug 
therapy

d.  Reassure her and offer observation 
for now

2.  A 67-year-old man with a history 
of chronic heart failure related 
to nonischemic cardiomyopathy 
(echocardiogram three months ago 
showed moderate left ventricular 
dilatation and an ejection fraction of 
40%) and atrial fibrillation presents 
with persistent palpitations and 
dyspnea. Amiodarone was previously 
tried but had to be stopped because 
of a suspected hypersentivity reaction. 
Vitals show a blood pressure of 89/60 
mmHg, heart rate 110 bpm (with 
irregular rhythm), respiratory rate 
24 breaths per minute, temperature 
of 37.2°C. His oxygen saturation 
in ambient air is 94%. He has mild 
jugular venous distension, clear lungs 
on auscultation, and no significant 
lower extremity edema. B-type 
natriuretic peptide (BNP) returns 
300 pg/mL and renal function 
reveals stable chronic kidney disease 
stage 3a. He is currently on losartan, 
metoprolol, spironolactone, coumadin, 
and 60 mg daily of furosemide. 
He asks for relief for his current 
symptoms. What is the appropriate 
step?
a.  Increase furosemide dose
b.  Increase dose of metoprolol for 

better heart rate control
c.  Offer another trial of amiodarone 

therapy
d.  Offer him catheter ablation 

therapy
3.  A 70-year-old woman with a 

past medical history of ischemic 
stroke with mild residual left sided 
weakness, type 2 diabetes mellitus, 
non-occlusive coronary artery 
disease, atrial fibrillation on warfarin, 
diverticulosis, and recurrent lower 
gastrointestinal bleeding requiring 
repeated admissions was admitted for 
hematochezia accompanied by a drop 
in her baseline hemoglobin from 10.0 
mg/dL to 7.5 mg/dL. Colonoscopy 
showed diverticulosis and blood clots 
with no evidence of active bleeding. 
She is ready to discharge home but is 
very concerned about her warfarin and 
aspirin and would want to know her 
options for stroke prevention. What 
should you do?
a.  Hold off on warfarin and aspirin
b.  Stop aspirin and resume her 

warfarin

c.  Refer her to a cardiologist for 
possible ablation of her atrial 
fibrillation

d.  Refer her to a cardiologist for 
percutaneous closure of her left 
atrial appendage closure

4.  A 60-year-old man with atrial 
fibrillation on chronic anticoagulation 
and beta-blocker therapy, and who 
had an ischemic stroke two months 
ago with residual left upper extremity 
weakness and remote mesenteric 
ischemia, comes to your clinic for 
a follow-up appointment. He is 
scheduled to undergo right knee 
arthroplasty in five days. He asks 
about precautions to take in the next 
few days before his planned surgery. 
What would you do?
a.  Advise him to defer surgery for 

now
b.  Advise him to hold off on his 

anticoagulant per your previous 
instructions and that you will 
follow him for his perioperative 
needs after admission for the knee 
surgery

c.  Advise him to take all his blood 
pressure and cholesterol pills 
on the morning of his planned 
surgery

d.  Do a complete blood count and 
liver and renal panel as part of the 
preoperative workup

Is there an article or issue you’d like 
posted to your website? Interested in 
a custom reprint?

There are numerous opportunities 
to leverage editorial recognition to 
benefit your brand.

Call us at (800) 688-2421 or email  
reprints@reliasmedia.com to learn 
more.

Discounts are available for group 
subscriptions, multiple copies,  
site-licenses, or electronic  
distribution. For pricing information, 
please contact our Group Account 
Managers at:

Phone: (866) 213-0844
Email: groups@reliasmedia.com 

To reproduce any part of Relias 
Media newsletters for educational 
purposes, please contact The 
Copyright Clearance Center for 
permission:

Email: info@copyright.com
Website: www.copyright.com
Phone: (978) 750-8400

http://ReliasMedia.com
http://bit.ly/2rFd1GZ
mailto:reprints%40reliasmedia.com?subject=
mailto:groups%40reliasmedia.com?subject=


SUBSCRIBER INFORMATION 

CUSTOMER SERVICE: (800) 688-2421

Customer Service Email Address:  
customerservice@reliasmedia.com

Editorial Email Address: 
jschneider@relias.com 

Website:  
ReliasMedia.com

MULTIPLE COPIES: 
Discounts are available for group subscriptions, 
 multiple copies, site-licenses, or electronic 
distribution. For pricing information,please 
contact our Group Account Managers at 
groups@reliasmedia.com or (866) 213-0844.

All prices U.S. only. U.S. possessions and 
Canada, add $30 plus applicable GST. Other 
international orders, add $30.

ACCREDITATION
Relias LLC is accredited by the Accreditation Council for Continuing 
Medical Education (ACCME) to provide continuing medical education for 
physicians.

Relias LLC designates this enduring material for a maximum of 3 AMA PRA 
Category 1 CreditsTM. Physicians should claim only credit commensurate 
with the extent of their participation in the activity.

The American Osteopathic Association has approved this continuing 
education activity for up to 2.5 AOA Category 2-B credits. 

Successful completion of this CME activity, which includes participation in 
the evaluation component, enables the participant to earn up to 3 MOC 
Medical Knowledge points in the American Board of Internal Medicine’s 
(ABIM) Maintenance of Certification (MOC) program. Participants will earn 
MOC points equivalent to the amount of CME credits claimed for the 
activity. It is the CME activity provider’s responsibility to submit participant 
completion information to ACCME for the purpose of granting ABIM MOC 
credit.

This is an educational publication designed to present scientific information 
and opinion to health professionals, to stimulate thought, and further 
investigation. It does not provide advice regarding medical  diagnosis or 
treatment for any individual case. It is not intended for use by the  layman. 
Opinions expressed are not  necessarily those of this publication. Mention 
of products or services does not constitute endorsement. Clinical, legal, tax, 
and other comments are offered for general guidance only; professional 
counsel should be sought for specific situations.

This CME activity is intended for primary care and family practice 
physicians. It is in effect for 36 months from the date of the publication.

PRIMARY CARE REPORTS™ (ISSN 1040-
2497) is published monthly by Relias LLC, 1010 Sync 
St., Ste. 100, Morrisville, NC 27560-5468. Periodicals 
postage paid at Morrisville, NC, and additional 
mailing offices. POSTMASTER: Send address changes 
to Primary Care Reports, Relias LLC, 1010 Sync St., 
Ste. 100, Morrisville, NC 27560-5468.

Editor: Jason Schneider
Executive Editor: Shelly Mark
Editorial Group Manager: 
Leslie Coplin
Accreditations Manager:
Amy M. Johnson, MSN, RN, CPN

GST Registration No.: R128870672

© 2019 Relias LLC. All rights reserved. Reproduction, 
distribution, or translation without express written 
permission is strictly prohibited.

Back issues: $26. Missing issues will be fulfilled 
by customer service free of charge when contacted 
within one month of the missing issue’s date.

EDITOR IN CHIEF

Gregory R. Wise, MD, FACP
Associate Professor of Medicine
Oscar Boonshoft School of Medicine
Wright State University
Sole Shareholder
Kettering Physicians Network
Dayton, OH

EDITORIAL BOARD

Charlie Abraham, MD, MBA, FACP
Clinical Assistant Professor
UCSF-Fresno

Nancy J.V. Bohannon, MD, FACP
Private Practice
San Francisco, CA

Clara L. Carls, DO
Program Director 
Hinsdale Family Medicine Residency
Hinsdale, IL

Norton J. Greenberger, MD
Clinical Professor of Medicine
Harvard Medical School
Senior Physician
Brigham & Women’s Hospital
Boston, MA

Udaya Kabadi, MD
Professor
University of Iowa 
School of Medicine
Iowa City, IA

Norman Kaplan, MD
Professor of Internal Medicine
Department of Internal Medicine
University of Texas Southwestern 
Medical School
Dallas, TX

Dan L. Longo, MD, FACP
Professor of Medicine
Harvard Medical School
Deputy Editor, 
The New England Journal of Medicine
Boston, MA

David B. Nash, MD, MBA
Dean
Jefferson School of Population Health
Thomas Jefferson University
Philadelphia, PA

Jeffrey W. Morgan, DO, MA, 
FACOI, CS

Dean
School of Osteopathic Medicine in 

Arizona
Mesa, AZ

Allen R. Nissenson, MD
Professor of Medicine
Director of Dialysis Program
University of California Los Angeles 
School of Medicine

Kenneth L. Noller, MD
Professor and Chairman
Department of OB/GYN
Tufts University School of Medicine
Boston, MA

Robert W. Piepho, PhD, FCP
Professor Emeritus of Pharmacology
and Toxicology 
Dean Emeritus
University of Missouri Kansas City 
School of Pharmacy
Kansas City, MO

Robert E. Rakel, MD
Department of Family and 
Community Medicine
Baylor College of Medicine
Houston, TX

Glen D. Solomon, MD, FACP
Professor and Chair
Department of Internal Medicine
Wright State University
Boonshoft School of Medicine
Dayton, OH

Leon Speroff, MD
Professor of Obstetrics and 
Gynecology
Oregon Health Sciences University 
School of Medicine
Portland, OR

Robert B. Taylor, MD
Professor and Chairman 
Department of Family Medicine
Oregon Health Sciences University
School of Medicine
Portland, OR

Roger D. Woodruff, MD
Associate Professor and Chair
Department of Family Medicine
Loma Linda University
Loma Linda, CA

© 2019 Relias LLC. All rights 
reserved. 

mailto:customerservice%40reliasmedia.com?subject=
mailto:lcoplin%40relias.com?subject=
http://ReliasMedia.com
mailto:groups%40reliasmedia.com?subject=


ReliasMedia.com Primary Care Reports / December 2019     i

References
1.  Wyse DG, Waldo AL, DiMarco 

JP, et al. A comparison of rate con-
trol and rhythm control in patients 
with atrial fibrillation. N Engl J Med 
2002;347:1825-1833.

2.  Sherman DG, Kim SG, Boop BS, 
et al. Occurrence and characteris-
tics of stroke events in the Atrial 
Fibrillation Follow-up Investigation 
of Sinus Rhythm Management 
(AFFIRM) Study. Arch Intern Med 
2005;165:1185-1191.

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

4.  Kirchhof P, Ammentorp B, Darius 
H, et al. Management of atrial fibril-
lation in seven European countries 
after the publication of the 2010 
ESC Guidelines on atrial fibrillation: 
Primary results of the PREvention 
oF thromboembolic events-Euro-
pean Registry in Atrial Fibrillation 
(PREFER in AF). Europace 
2014;16:6-14.

5.  Brignole M, Gianfranchi L, Menozzi 
C, et al. Assessment of atrioventricular 
junction ablation and DDDR mode-
switching pacemaker versus pharma-
cological treatment in patients with 
severely symptomatic paroxysmal atrial 
fibrillation: A randomized controlled 
study. Circulation 1997;96:2617-2624. 

6.  Kay GN, Ellenbogen KA, Giudici 
M, et al. The ablate and pace trial: A 
prospective study of catheter ablation 
of the AV conduction system and per-
manent pacemaker implantation for 
treatment of atrial fibrillation. J Interv 
Card Electrophysiol 1998;2:121-135.

7.  Buys EM, van Hemel NM, Kelder 
JC, et al. Exercise capacity after His 
bundle ablation and rate response 
ventricular pacing for drug refrac-
tory chronic atrial fibrillation. Heart 
1997;77:238-241.

8.  Wong J, Vohra J, Chan W, et al. 
Assessment of left ventricular function 
after radiofrequency and direct current 
atrioventricular node ablation. Aust N 
Z J Med 1996;26:82-88.

9.  Wood MA, Brown-Mahoney C, 
Kay GN, et al. Clinical outcomes 

after ablation and pacing therapy for 
atrial fibrillation: A meta-analysis. 
Circulation 2000;101:1138-1144.

10.  Tops LF, Schalij MJ, Holman ER, et 
al. Right ventricular pacing can induce 
ventricular dyssynchrony in patients 
with atrial fibrillation after atrio-
ventricular node ablation. J Am Coll 
Cardiol 2006;48:1642-1648.

11.  Szili-Torok T, Kimman G, Theuns D, 
et al. Deterioration of left ventricular 
function following atrio-ventricular 
node ablation and right ventricular 
apical pacing in patients with per-
manent atrial fibrillation. Europace 
2002;4:61-65.

12.  Tan ES, Rienstra M, Wiesfeld AC, et 
al. Long-term outcome of the atrio-
ventricular node ablation and pace-
maker implantation for symptomatic 
refractory atrial fibrillation. Europace 
2008;10:412-418.

13.  Airaksinen KE, Gronberg T, Nuotio 
I, et al. Thromboembolic complica-
tions after cardioversion of acute 
atrial fibrillation: The FinCV (Finnish 
CardioVersion) study. J Am Coll 
Cardiol 2013;62:1187-1192.

14.  Hansen ML, Jepsen RM, Olesen JB, 
et al. Thromboembolic risk in 16274 
atrial fibrillation patients undergoing 
direct current cardioversion with and 
without oral anticoagulant therapy. 
Europace 2015;17:18-23.

15.  Garg A, Khunger M, Seicean S, et al. 
Incidence of thromboembolic com-
plications within 30 days of electrical 
cardioversion performed within 48 
hours of atrial fibrillation onset. JACC 
Clin Electrophysiol 2016;2:487-494.

16. Kirchhof P, Benussi S, Kotecha D, et 
al. 2016 ESC Guidelines for the man-
agement of atrial fibrillation developed 
in collaboration with EACTS. Eur 
Heart J 2016;37:2893-2962.

17.  Kober L, Torp-Pedersen C, McMurray 
JJ, et al. Increased mortality after 
dronedarone therapy for severe heart 
failure. N Engl J Med 2008;358: 
2678-2687.

18.  The Cardiac Arrhythmia Suppression 
Trial (CAST) Investigators. 
Preliminary report: Effect of encainide 
and flecainide on mortality in a ran-
domized trial of arrhythmia suppres-
sion after myocardial infarction.  
N Engl J Med 1989;321:406-412.

19.  Gitt AK, Smolka W, Michailov G, et 
al. Types and outcomes of cardiover-
sion in patients admitted to hospital 
for atrial fibrillation: Results of the 
German RHYTHM-AF Study.  
Clin Res Cardiol 2013;102:713-723.

20.  Chen WS, Gao BR, Chen WQ, et al. 
Comparison of pharmacological and 
electrical cardioversion in permanent 
atrial fibrillation after prosthetic 
cardiac valve replacement: A prospec-
tive randomized trial. J Int Med Res 
2013;41:1067-1073.

21.  Crijns HJ, Weijs B, Fairley AM, et al. 
Contemporary real-life cardioversion 
of atrial fibrillation: Results from the 
multinational RHYTHM-AF study. 
Int J Cardiol 2014;172:588-594.

22.  Bellone A, Etteri M, Vettorello M, et 
al. Cardioversion of acute atrial fibril-
lation in the emergency department: 
A prospective randomised trial. Emerg 
Med J 2012;29:188-191.

23.  Kirchhof P, Andresen D, Bosch R, 
et al. Short-term versus long-term 
antiarrhythmic drug treatment after 
cardioversion of atrial fibrillation 
(Flec-SL): A prospective, randomised, 
open-label, blinded endpoint assess-
ment trial. Lancet 2012;380:238-246.

24.  Bianconi L, Mennuni M, Lukic V, et 
al. Effects of oral propafenone admin-
istration before electrical cardiover-
sion of chronic atrial fibrillation: A 
placebo-controlled study. J Am Coll 
Cardiol 1996;28:700-706.

25.  Singh SN, Tang XC, Reda D, Singh 
BN. Systematic electrocardiover-
sion for atrial fibrillation and role 
of antiarrhythmic drugs: A substudy 
of the SAFE-T trial. Heart Rhythm 
2009;6:152-155.

26.  Channer KS, Birchall A, Steeds RP, et 
al. A randomized placebo-controlled 
trial of pre-treatment and short- or 
long-term maintenance therapy with 
amiodarone supporting DC cardiover-
sion for persistent atrial fibrillation. 
Eur Heart J 2004;25:144-150.

27.  Al-Khatib SM, Allen LaPointe NM, 
Chatterjee R, et al. Rate- and rhythm-
control therapies in patients with 
atrial fibrillation: A systematic review. 
Ann Intern Med 2014;160:760-773.

28.  Chatterjee S, Sardar P, Lichstein E, et 
al. Pharmacologic rate versus rhythm-
control strategies in atrial fibrilla-
tion: An updated comprehensive 

A Review of Atrial Fibrillation  
and Current Therapeutic Strategies: Part 2



ii     Primary Care Reports / December 2019  ReliasMedia.com

review and meta-analysis. Pacing Clin 
Electrophysiol 2013;36:122-133.

29.  Wilber DJ, Pappone C, Neuzil P, et al. 
Comparison of antiarrhythmic drug 
therapy and radiofrequency catheter 
ablation in patients with paroxysmal 
atrial fibrillation: A randomized con-
trolled trial. JAMA 2010;303:333-340.

30.  Calkins H, Reynolds MR, Spector P, 
et al. Treatment of atrial fibrillation 
with antiarrhythmic drugs or radio-
frequency ablation: Two systematic 
literature reviews and meta-analyses. 
Circ Arrhythm Electrophysiol 2009;2: 
349-361.

31.  Mont L, Bisbal F, Hernandez-Madrid 
A, et al. Catheter ablation vs. antiar-
rhythmic drug treatment of persis-
tent atrial fibrillation: A multicentre, 
randomized, controlled trial (SARA 
study). Eur Heart J 2014;35:501-507.

32.  Scherr D, Khairy P, Miyazaki S, et al. 
Five-year outcome of catheter ablation 
of persistent atrial fibrillation using 
termination of atrial fibrillation as a 
procedural endpoint. Circ Arrhythm 
Electrophysiol 2015;8:18-24.

33.  Cosedis Nielsen J, Johannessen A, 
Raatikainen P, et al. Radiofrequency 
ablation as initial therapy in paroxys-
mal atrial fibrillation. N Engl J Med 
2012;367:1587-1595.

34.  Morillo CA, Verma A, Connolly SJ, 
et al. Radiofrequency ablation vs anti-
arrhythmic drugs as first-line treat-
ment of paroxysmal atrial fibrillation 
(RAAFT-2): A randomized trial. 
JAMA 2014;311:692-700.

35.  Hakalahti A, Biancari F, Nielsen JC, 
Raatikainen MJ. Radiofrequency abla-
tion vs. antiarrhythmic drug therapy 
as first line treatment of symptom-
atic atrial fibrillation: Systematic 
review and meta-analysis. Europace 
2015;17:370-378.

36.  Cappato R, Calkins H, Chen SA, et 
al. Updated worldwide survey on the 
methods, efficacy, and safety of cath-
eter ablation for human atrial fibril-
lation. Circ Arrhythm Electrophysiol 
2010;3:32-38.

37.  Ganesan AN, Shipp NJ, Brooks AG, 
et al. Long-term outcomes of cath-
eter ablation of atrial fibrillation: A 
systematic review and meta-analysis. J 
Am Heart Assoc 2013;2:e004549.  
doi: 10.1161/JAHA.112.004549.

38.  Kuck KH, Hoffmann BA, Ernst 
S, et al. Impact of complete versus 
incomplete circumferential lines 
around the pulmonary veins during 
catheter ablation of paroxysmal atrial 
fibrillation: Results from the Gap-
Atrial Fibrillation-German Atrial 
Fibrillation Competence Network 

1 Trial. Circ Arrhythm Electrophysiol 
2016;9:e003337. doi: 10.1161/
CIRCEP.115.003337. 

39.  McLellan AJ, Ling LH, Azzopardi S, 
et al. A minimal or maximal ablation 
strategy to achieve pulmonary vein 
isolation for paroxysmal atrial fibrilla-
tion: A prospective multi-centre ran-
domized controlled trial (the Minimax 
study). Eur Heart J 2015;36: 
1812-1821.

40.  Verma A, Jiang CY, Betts TR, et al. 
Approaches to catheter ablation for 
persistent atrial fibrillation. N Engl J 
Med 2015;372:1812-1822.

41.  Lee G, Sparks PB, Morton JB, et 
al. Low risk of major complications 
associated with pulmonary vein antral 
isolation for atrial fibrillation: Results 
of 500 consecutive ablation procedures 
in patients with low prevalence of 
structural heart disease from a single 
center. J Cardiovasc Electrophysiol 2011; 
22:163-168.

42.  Dagres N, Hindricks G, Kottkamp H, 
et al. Complications of atrial fibrilla-
tion ablation in a high-volume center 
in 1,000 procedures: Still cause for 
concern? J Cardiovasc Electrophysiol 
2009;20:1014-1019.

43.  Gupta A, Perera T, Ganesan A, et 
al. Complications of catheter abla-
tion of atrial fibrillation: A systematic 
review. Circ Arrhythm Electrophysiol 
2013;6:1082-1088.

44.  Di Biase L, Mohanty P, Mohanty S, 
et al. Ablation versus amiodarone for 
treatment of persistent atrial fibril-
lation in patients with congestive 
heart failure and an implanted device: 
Results from the AATAC multi-
center randomized trial. Circulation 
2016;133:1637-1644.

45.  MacDonald MR, Connelly DT, 
Hawkins NM, et al. Radiofrequency 
ablation for persistent atrial fibrillation 
in patients with advanced heart fail-
ure and severe left ventricular systolic 
dysfunction: A randomised controlled 
trial. Heart 2011;97:740-747.

46.  Al Halabi S, Qintar M, Hussein A, 
et al. Catheter ablation for atrial 
fibrillation in heart failure patients: 
A meta-analysis of randomized con-
trolled trials. JACC Clin Electrophysiol 
2015;1:200-209.

47.  Marrouche NF, Brachmann J, 
Andresen D, et al. Catheter ablation 
for atrial fibrillation with heart failure. 
N Engl J Med 2018;378:417-427.

48.  Packer DL, Mark DB, Robb RA, et al. 
Catheter ablation versus antiarrhyth-
mic drug therapy for atrial fibrillation 
(CABANA) trial: Study rationale and 
design. Am Heart J 2018;199:192-199.

49.  Huffman MD, Karmali KN, 
Berendsen MA, et al. Concomitant 
atrial fibrillation surgery for people 
undergoing cardiac surgery. Cochrane 
Database Syst Rev 2016;8:CD011814. 
doi: 10.1002/14651858.CD011814.
pub2.

50.  Gammie JS, Haddad M, Milford-
Beland S, et al. Atrial fibrillation 
correction surgery: Lessons from the 
Society of Thoracic Surgeons National 
Cardiac Database. Ann Thorac Surg 
2008;85:909-914.

51.  Chen MC, Chang JP, Chang HW. 
Preoperative atrial size predicts the 
success of radiofrequency maze proce-
dure for permanent atrial fibrillation 
in patients undergoing concomitant 
valvular surgery. Chest 2004;125: 
2129-2134.

52.  Sunderland N, Maruthappu M, 
Nagendran M. What size of left 
atrium significantly impairs the suc-
cess of maze surgery for atrial fibril-
lation? Interact Cardiovasc Thorac Surg 
2011;13:332-338.

53.  Chaiyaroj S, Ngarmukos T, 
Lertsithichai P. Predictors of sinus 
rhythm after radiofrequency maze and 
mitral valve surgery. Asian Cardiovasc 
Thorac Ann 2008;16:292-297.

54.  Gillinov AM, Bhavani S, Blackstone 
EH, et al. Surgery for permanent atrial 
fibrillation: Impact of patient fac-
tors and lesion set. Ann Thorac Surg 
2006;82:502-513; discussion 513-514.

55.  Beukema WP, Sie HT, Misier AR, et 
al. Predictive factors of sustained sinus 
rhythm and recurrent atrial fibrillation 
after a radiofrequency modified Maze 
procedure. Eur J Cardiothorac Surg 
2008;34:771-775.

56.  Phan K, Phan S, Thiagalingam A, et al. 
Thoracoscopic surgical ablation versus 
catheter ablation for atrial fibrillation. 
Eur J Cardiothorac Surg 2016;49: 
1044-1051.

57.  Ziegler PD, Glotzer TV, Daoud EG, 
et al. Incidence of newly detected 
atrial arrhythmias via implantable 
devices in patients with a history 
of thromboembolic events. Stroke 
2010;41:256-260.

58.  Glotzer TV, Daoud EG, Wyse DG, 
et al. The relationship between daily 
atrial tachyarrhythmia burden from 
implantable device diagnostics and 
stroke risk: The TRENDS study. Circ 
Arrhythm Electrophysiol 2009;2:474-
480.

59.  Ziegler PD, Glotzer TV, Daoud EG, 
et al. Detection of previously undi-
agnosed atrial fibrillation in patients 
with stroke risk factors and usefulness 
of continuous monitoring in pri-



ReliasMedia.com Primary Care Reports / December 2019     iii

mary stroke prevention. Am J Cardiol 
2012;110:1309-1314.

60.  Wolf PA, Abbott RD, Kannel WB. 
Atrial fibrillation as an independent 
risk factor for stroke: The Framingham 
Study. Stroke 1991;22:983-988.

61.  Lin HJ, Wolf PA, Kelly-Hayes M, et 
al. Stroke severity in atrial fibrilla-
tion. The Framingham Study. Stroke 
1996;27:1760-1764.

62.  Hart RG, Pearce LA, Aguilar MI. 
Meta-analysis: Antithrombotic ther-
apy to prevent stroke in patients who 
have nonvalvular atrial fibrillation.  
Ann Intern Med 2007;146:857-867.

63.  Lip GY, Laroche C, Ioachim PM, et 
al. Prognosis and treatment of atrial 
fibrillation patients by European 
cardiologists: One year follow-up 
of the EURObservational Research 
Programme-Atrial Fibrillation 
General Registry Pilot Phase 
(EORP-AF Pilot registry).  
Eur Heart J 2014;35:3365-3376.

64.  Lip GY, Al-Khatib SM, Cosio 
FG, et al. Contemporary manage-
ment of atrial fibrillation: What 
can clinical registries tell us about 
stroke prevention and current thera-
peutic approaches? J Am Heart Assoc 
2014;3:e001179. doi: 10.1161/
JAHA.114.001179.

65.  Hart RG, Pearce LA, Aguilar MI. 
Adjusted-dose warfarin versus aspirin 
for preventing stroke in patients with 
atrial fibrillation. Ann Intern Med 
2007;147:590-592.

66.  Connolly SJ, Eikelboom J, Joyner 
C, et al. Apixaban in patients with 
atrial fibrillation. N Engl J Med 
2011;364:806-817.

67.  Gorst-Rasmussen A, Skjoth F, Larsen 
TB, et al. Dabigatran adherence in 
atrial fibrillation patients during the 
first year after diagnosis: A nation-
wide cohort study. J Thromb Haemost 
2015;13:495-504.

68.  Frankel DS, Parker SE, Rosenfeld 
LE, Gorelick PB. HRS/NSA 2014 
survey of atrial fibrillation and stroke: 
Gaps in knowledge and perspective, 
opportunities for improvement. Heart 
Rhythm 2015;12:e105-113.

69.  O’Brien EC, Holmes DN, Ansell JE, 
et al. Physician practices regarding 
contraindications to oral anticoagula-
tion in atrial fibrillation: Findings 
from the Outcomes Registry for 
Better Informed Treatment of Atrial 
Fibrillation (ORBIT-AF) registry. Am 
Heart J 2014;167:601-609.e1.

70.  Fang MC, Go AS, Chang Y, et al. 
Warfarin discontinuation after start-
ing warfarin for atrial fibrillation. Circ 

Cardiovasc Qual Outcomes 2010;3: 
624-631.

71.  Donze J, Clair C, Hug B, et al. Risk of 
falls and major bleeds in patients on 
oral anticoagulation therapy. Am J Med 
2012;125:773-778.

72.  Man-Son-Hing M, Nichol G, Lau A, 
Laupacis A. Choosing antithrombotic 
therapy for elderly patients with atrial 
fibrillation who are at risk for falls. 
Arch Intern Med 1999;159:677-685.

73.  Mant J, Hobbs FD, Fletcher K, et 
al. 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.

74.  Diener HC, Eikelboom J, Connolly 
SJ, et al. Apixaban versus aspirin in 
patients with atrial fibrillation and 
previous stroke or transient ischaemic 
attack: A predefined subgroup analysis 
from AVERROES, a randomised trial. 
Lancet Neurol 2012;11:225-231.

75.  Gage BF, Waterman AD, Shannon 
W, et al. Validation of clinical clas-
sification schemes for predicting 
stroke: Results from the National 
Registry of Atrial Fibrillation. JAMA 
2001;285:2864-2870. 

76.  Olesen JB, Torp-Pedersen C, 
Hansen ML, et al. The value of the 
CHA2DS2-VASc score for refin-
ing stroke risk stratification in 
patients with atrial fibrillation with 
a CHADS2 score 0-1: A nation-
wide cohort study. Thromb Haemost 
2012;107:1172-1179.

77.  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;125:603.e1-6.

78.  Friberg L, Benson L, Rosenqvist M, et 
al. Assessment of female sex as a risk 
factor in atrial fibrillation in Sweden: 
Nationwide retrospective cohort study. 
BMJ 2012;344:e3522.

79.  van Walraven C, Hart RG, Well GA, 
et al. A clinical prediction rule to 
identify patients with atrial fibrilla-
tion and a low risk for stroke while 
taking aspirin. Arch Intern Med 
2003;163:936-943.

80.  Olesen JB, Lip GY, Hansen ML, et 
al. Validation of risk stratification 
schemes for predicting stroke and 
thromboembolism in patients with 
atrial fibrillation: Nationwide cohort 
study. BMJ 2011;342:d124.

81.  Gage BF, Waterman AD, Shannon 
W, et al. Validation of clinical clas-
sification schemes for predicting 

stroke: Results from the National 
Registry of Atrial Fibrillation. JAMA 
2001;285:2864-2870.

82.  Lip GY, Nieuwlaat R, Pisters R, et al. 
Refining clinical risk stratification for 
predicting stroke and thromboembo-
lism in atrial fibrillation using a novel 
risk factor-based approach: The Euro 
Heart Survey on atrial fibrillation. 
Chest 2010;137:263-272. 

83.  Hijazi Z, Oldgren J, Andersson U, et 
al. Cardiac biomarkers are associated 
with an increased risk of stroke and 
death in patients with atrial fibrilla-
tion: A Randomized Evaluation of 
Long-term Anticoagulation Therapy 
(RE-LY) substudy. Circulation 
2012;125:1605-1616.

84.  Hijazi Z, Wallentin L, Siegbahn A, et 
al. N-terminal pro-B-type natriuretic 
peptide for risk assessment in patients 
with atrial fibrillation: Insights from 
the ARISTOTLE Trial (Apixaban for 
the Prevention of Stroke in Subjects 
With Atrial Fibrillation). J Am Coll 
Cardiol 2013;61:2274-2284.

85.  Pisters R, Lane DA, Nieuwlaat R, et 
al. A novel user-friendly score (HAS-
BLED) to assess 1-year risk of major 
bleeding in patients with atrial fibril-
lation: The Euro Heart Survey. Chest 
2010;138:1093-1100.

86.  Hijazi Z, Oldgren J, Lindback J, et al. 
The novel biomarker-based ABC (age, 
biomarkers, clinical history)-bleeding 
risk score for patients with atrial 
fibrillation: A derivation and valida-
tion study. Lancet 2016;387: 
2302-2311.

87.  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;58:395-401.

88.  Friberg L, Rosenqvist M, Lip GY. 
Evaluation of risk stratification 
schemes for ischaemic stroke and 
bleeding in 182 678 patients with 
atrial fibrillation: The Swedish Atrial 
Fibrillation cohort study. Eur Heart J 
2012;33:1500-1510.

89.  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 ran-
domised trials. Lancet 2014;383: 
955-962.

90.  Apostolakis S, Sullivan RM, 
Olshansky B, Lip GY. Factors affect-
ing quality of anticoagulation control 
among patients with atrial fibrillation 
on warfarin: The SAMe-TT2R2 score. 
Chest 2013;144:1555-1563.



iv     Primary Care Reports / December 2019  ReliasMedia.com

91.  Lip GY, Haguenoer K, Saint-Etienne 
C, Fauchier L. Relationship of the 
SAMe-TT2R2 score to poor-quality 
anticoagulation, stroke, clinically 
relevant bleeding, and mortality in 
patients with atrial fibrillation. Chest 
2014;146:719-726.

92.  Gallego P, Roldan V, Marin F, et 
al. SAMe-TT2R2 score, time in 
therapeutic range, and outcomes in 
anticoagulated patients with atrial 
fibrillation. Am J Med 2014;127: 
1083-1088.

93. Eikelboom JW, Connolly SJ, 
Brueckmann M, et al. Dabigatran 
versus warfarin in patients with 
mechanical heart valves. N Engl J 
Med 2013;369:1206-1214

94.  Hylek EM, Go AS, Chang Y, et al. 
Effect of intensity of oral anticoagu-
lation on stroke severity and mortality 
in atrial fibrillation. N Engl J Med 
2003;349:1019-1026.  

95.  Pruefer D, Dahm M, Dohmen G, et 
al. Intensity of oral anticoagulation 
after implantation of St. Jude Medical 
mitral or multiple valve replace-
ment: Lessons learned from GELIA 
(GELIA 5). Eur Heart J Suppl 
2001;3Q39-Q43.

96.  Nishimura RA, Otto CM, Bonow 
RO, et al. 2017 AHA/ACC Focused 
Update of the 2014 AHA/ACC 
Guideline for the Management 
of Patients With Valvular Heart 
Disease: A Report of the American 
College of Cardiology/American 
Heart Association Task Force on 
Clinical Practice Guidelines. J Am 
Coll Cardiol 2017;70:252-289. 

97.  Meschengieser SS, Fondevila CG, 
Frontroth J, et al. Low-intensity oral 
anticoagulation plus low-dose aspirin 
versus high-intensity oral anticoagu-
lation alone: A randomized trial in 
patients with mechanical prosthetic 
heart valves. J Thorac Cardiovasc Surg 
1997;113:910-916.

98.  Turpie AG, Gent M, Laupacis A, et 
al. A comparison of aspirin with pla-
cebo in patients treated with warfarin 
after heart-valve replacement. N Engl 
J Med 1993;329:524-529.

99.  Sundt TM, Zehr KJ, Dearani JA, 
et al. Is early anticoagulation with 
warfarin necessary after bioprosthetic 
aortic valve replacement? J Thorac 
Cardiovasc Surg 2005;129:1024-1031.

100. Patel MR, Mahaffey KW, Garg J, 
et al. Rivaroxaban versus warfarin in 
nonvalvular atrial fibrillation. N Engl 
J Med 2011;365:883-891.

101. Giugliano RP, Ruff CT, Braunwald 
E, et al. Edoxaban versus warfarin in 

patients with atrial fibrillation.  
N Engl J Med 2013;369:2093-2104.

102. Connolly SJ, Ezekowitz MD, Yusuf 
S, et al. Dabigatran versus warfarin 
in patients with atrial fibrillation. N 
Engl J Med 2009;361:1139-1151.

103. Granger CB, Alexander JH, 
McMurray JJV, et al. Apixaban versus 
warfarin in patients with atrial fibril-
lation. N Engl J Med 2011;365: 
981-992.

104. Pan K-L, Singer DE, Ovbiagele 
B, et al. Effects of non-vitamin K 
antagonist oral anticoagulants versus 
warfarin in patients with atrial fibril-
lation and valvular heart disease: A 
systematic review and meta-analysis.  
J Am Heart Assoc 2017;6:e005835.

105. Pollack CV Jr, Reilly PA, van Ryn 
J, et al. Idarucizumab for dabigatran 
reversal - full cohort analysis. N Engl 
J Med 2017;377:431-441.

106. Connolly SJ, Milling TJ Jr, 
Eikelboom JW, et al. Andexanet alfa 
for acute major bleeding associated 
with factor Xa inhibitors. N Engl J 
Med 2016;375:1131-1141.  

107. Hylek EM, Held C, Alexander JH, 
et al. Major bleeding in patients with 
atrial fibrillation receiving apixa-
ban or warfarin: The ARISTOTLE 
Trial (Apixaban for Reduction in 
Stroke and Other Thromboembolic 
Events in Atrial Fibrillation): 
Predictors, Characteristics, and 
Clinical Outcomes. J Am Coll Cardiol 
2014;63:2141-2147.

108. Frankel DS, Parker SE, Rosenfeld 
LE, Gorelick PB. HRS/NSA 2014 
survey of atrial fibrillation and stroke: 
Gaps in knowledge and perspective, 
opportunities for improvement. Heart 
Rhythm 2015;12:e105-113.

109. Connolly SJ, Ezekowitz MD, Yusuf 
S, et al. Newly identified events 
in the RE-LY trial. N Engl J Med 
2010;363:1875-1876.

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

111. Boersma LV, Schmidt B, Betts TR, 
et al. Implant success and safety 
of left atrial appendage closure 
with the WATCHMAN device: 
Peri-procedural outcomes from the 
EWOLUTION registry. Eur Heart J 
2016;37:2465-2474.

112. Melduni RM, Schaff HV, Lee H-C, 
et al. Impact of left atrial append-
age closure during cardiac surgery on 
the occurrence of early postoperative 
atrial fibrillation, stroke, and mortal-

ity: A propensity score-matched anal-
ysis of 10 633 patients. Circulation 
2017;135:366-378.

113. Friedman DJ, Piccini JP, Wang T, 
et al. Association between left atrial 
appendage occlusion and readmission 
for thromboembolism among patients 
with atrial fibrillation undergoing 
concomitant cardiac surgery. JAMA 
2018;319:365-374.

114. Douketis JD, Spyropoulos AC, 
Kaatz S, et al. Perioperative bridg-
ing anticoagulation in patients with 
atrial fibrillation. N Engl J Med 
2015;373:823-833.

115. Steinberg BA, Peterson ED, Kim 
S, et al. Use and outcomes associ-
ated with bridging during antico-
agulation interruptions in patients 
with atrial fibrillation: Findings 
from the Outcomes Registry for 
Better Informed Treatment of Atrial 
Fibrillation (ORBIT-AF). Circulation 
2015;131:488-494.

116. Doherty JU, Gluckman TJ, Hucker 
WJ, et al. 2017 ACC expert consen-
sus decision pathway for periproce-
dural management of anticoagulation 
in patients with nonvalvular atrial 
fibrillation: A report of the American 
College of Cardiology clinical expert 
consensus document task force.  
J Am Coll Cardiol 2017;69:871-898. 
doi:10.1016/j.jacc.2016.11.024. [Epub 
2017 Jan. 9].

117. Malloy PC, Grassi CJ, Kundu 
S, et al. Consensus guidelines for 
periprocedural management of 
coagulation status and hemostasis 
risk in percutaneous image-guided 
interventions. J Vasc Interv Radiol 
2009;20:S240-S249. 

118. Gogarten W, Vandermeulen E, 
Van AH, et al. Regional anaes-
thesia and antithrombotic agents: 
Recommendations of the European 
Society of Anaesthesiology. Eur J 
Anaesthesiol 2010;27:999-1015.

119. Veitch AM, Vanbiervliet G, 
Gershlick AH, et al. Endoscopy in 
patients on antiplatelet or antico-
agulant therapy, including direct 
oral anticoagulants: British Society 
of Gastroenterology (BSG) and 
European Society of Gastrointestinal 
Endoscopy (ESGE) guidelines. Gut 
2016;65:374-389.

120. Birnie DH, Healey JS, Wells GA, et 
al. Pacemaker or defibrillator surgery 
without interruption of anticoagula-
tion. N Engl J Med 2013;368: 
2084-2093.

121. Windecker S, Kolh P, Alfonso F, et 
al. 2014 ESC/EACTS Guidelines 
on myocardial revasculariza-



ReliasMedia.com Primary Care Reports / December 2019     v

tion: The task force on myocardial 
revascularization of the European 
Society of Cardiology (ESC) and 
the European Association for 
Cardio-Thoracic Surgery (EACTS). 
Developed with the special contribu-
tion of the European Association 
of Percutaneous Cardiovascular 
Interventions (EAPCI). Eur Heart J 
2014;35:2541-2619.

122. Rathore SS, Berger AK, Weinfurt 
KP, et al. Acute myocardial infarction 
complicated by atrial fibrillation in 
the elderly: Prevalence and outcomes. 
Circulation 2000;101:969-974. 

123. Goldberg RJ, Seeley D, Becker RC, 
et al. Impact of atrial fibrillation on 
the in-hospital and long-term survival 
of patients with acute myocardial 
infarction: A community-wide per-
spective. Am Heart J 1990;119: 
996-1001.

124. Behar S, Zahavi Z, Goldbourt U, 
Reicher-Reiss H. Long-term prog-
nosis of patients with paroxysmal 
atrial fibrillation complicating acute 
myocardial infarction. SPRINT Study 
Group. Eur Heart J 1992;13:45-50.

125. Dans AL, Connolly SJ, Wallentin L, 
et al. Concomitant use of antiplatelet 
therapy with dabigatran or warfa-
rin in the Randomized Evaluation 
of Long-Term Anticoagulation 
Therapy (RE-LY) trial. Circulation 
2013;127:634-640.

126. Cannon CP, Bhatt DL, Oldgren J, et 
al. Dual antithrombotic therapy with 
dabigatran after PCI in atrial fibrilla-
tion. N Engl J Med 2017;377: 
1513-1524.

127. January CT, Wann LS, Calkins H, 
et al. 2019 AHA/ACC/HRS Focused 
Update of the 2014 AHA/ACC/HRS 
Guidelines for the Management of 
Patients with Atrial Fibrillation. J Am 
Coll Cardiol 2019;74:104-132. 

128. Steinberg BA, Zhao Y, He X, et al. 
Management of postoperative atrial 
fibrillation and subsequent outcomes 
in contemporary patients undergo-
ing cardiac surgery: Insights from the 
Society of Thoracic Surgeons CAPS-
Care Atrial Fibrillation Registry. Clin 
Cardiol 2014;37:7-13.

129. Arsenault KA, Yusuf AM, Crystal 
E, et al. Interventions for prevent-
ing post-operative atrial fibrillation 
in patients undergoing heart surgery. 
Cochrane Database Syst Rev 2013;1: 
CD003611.

130. Khan MF, Wendel CS, Movahed 
MR. Prevention of post-coronary 
artery bypass grafting (CABG) atrial 
fibrillation: Efficacy of prophylactic 
beta-blockers in the modern era: A 

meta-analysis of latest randomized 
controlled trials. Ann Noninvasive 
Electrocardiol 2013;18:58-68.

131. Chatterjee S, Sardar P, Mukherjee 
D, et al. Timing and route of amio-
darone for prevention of postopera-
tive atrial fibrillation after cardiac 
surgery: A network regression meta-
analysis. Pacing Clin Electrophysiol 
2013;36:1017-1023.

132. El-Chami MF, Kilgo P, Thourani 
V, et al. New-onset atrial fibrillation 
predicts long-term mortality after 
coronary artery bypass graft. J Am 
Coll Cardiol 2010;55:1370-1376.


	PCR 120119
	PCR 120119_references for web

