
Central Journal of Family Medicine & Community Health

Cite this article: Ward MA (2014) The Role of Novel Oral Anti-Coagulants in Stroke Prevention in Non-Valvualr Atrial Fibrillation. J Family Med Community 
Health 1(1): 1004.

*Corresponding author
Michael A Ward, Department of Community and 
Family Medicine, University of Toronto, Canada, Email: 

 

Submitted: 13 January 2014

Accepted: 20 February 2014

Published: 25 February 2014

Copyright
© 2014 Ward

  OPEN ACCESS  

Keywords
•	Atrial fibrillation
•	Apixaban
•	Endoxaban
•	Rivaroxaban
•	Dibigatran

Review Article

The Role of  Novel Oral Anti-
Coagulants in Stroke Prevention 
in Non-Valvualr Atrial 
Fibrillation
Michael A Ward*
Department of Community and Family Medicine, University of Toronto, Canada

Abstract

Atrial Fibrillation (AF) is the most common dysrhythmia seen in primary care.  
Thromboembolic stroke remains one of the most feared complications of this rhythm 
disturbance.  Five landmark trials have demonstrated the efficacy of warfarin and 
aspirin in reducing this risk.  Warfarin use is known to be labor intensive for patients 
and concerns regarding multiple drug interactions and bleed risk have limited it use in 
some high-risk populations.  Novel oral anti-coagulants come with the promise to lower 
serious/fatal bleed risk and reduce drug-drug interactions.  The new anti-coagulants 
have fewer drug interactions and do not require regular laboratory monitoring.  Here 
we review trials demonstrating the efficacy of four new oral anticoagulants and 
summarize their stroke and bleed risk relative to warfarin as a gold standard.

INTRODUCTION
Non-valvular atrial fibrillation (AF) is the most common 

arrhythmia managed by primary care practitioners [1].  It is 
estimated that 15.9 million people in the USA will be diagnosed 
with AF by 2050 [1].  The British SAFE [2] study reported an age-
related increase in the prevalence of AF from 7.2% in patients 
aged 65 years and older to 10.3% in those over age 75.  Of chief 
concern is the risk of stroke in these patients.  It is well known 
that stroke associated with AF carries a higher risk of morbidity 
and mortality than strokes unrelated to AF [3] and thus their 
consequences can be substantial. Gage and colleagues have 
demonstrated annualized risks of stroke ranging from 1.9% to 
greater than 18.2% in this patient population [4,5].  

Prior to 2009, Warfarin had been considered the cornerstone 
of anticoagulation therapy for stroke-prevention in non-valvular 
AF. Five landmark trials published from 1989 to 1992 [6-11] 
established both the efficacy and safety of warfarin (compared 
to aspirin [ASA] and placebo) in reducing stroke in AF.  A recent 
meta-analysis [12,13] of stroke prevention in non-valvular AF 
showed a 22% relative risk reduction (RRR) with use of ASA 
versus placebo (absolute risk reduction [ARR] of 0.8% per year in 
primary prevention and 2.5% per year for secondary prevention) 
and a 64% RRR in favour of warfarin versus placebo (ARR 2.7% 
per year in primary prevention and 8.4% per year in secondary 
prevention).  Warfarin was associated with a significant ARR in 
all-cause mortality of 1.6% per year.  

When trials of ASA versus warfarin are compared, warfarin 
offers a 38% RRR for stroke over and above that reduction 
conferred by ASA.  This reduction translates into an ARR for 
stroke of 0.7% per year in primary prevention and 7.0% for 
secondary prevention [13]. Indeed, international guidelines have 
endorsed the use of warfarin for stroke prevention but often 
cite a well-known care gap relating to the under-utilization of 
warfarin in this regard [14-18].  	

The introduction of novel oral anti-coagulants [NOACs] 
in 2009, has changed the face of anticoagulation and stroke 
prevention in both primary and speciality practice; primary 
care physicians may be challenged to keep pace with the rapidly 
evolving environment of stroke prevention in non-valvular AF.  
A review of the diagnosis and management of atrial fibrillation 
has recently been published [19].   Here the presently accepted 
standards, landmark trials, and efficacy of anticoagulants, 
indicated for stroke-prevention in non-valvular AF, will be 
reviewed in the context of primary care.

International guidelines exist to help guide the management 
of stroke prevention in non-valvular AF [14-18]. The decision to 
pursue anticoagulation is made largely on an assessment of the 
patient’s CHADS2 score (Figure 1) with 1 point each assigned 
for congestive heart failure (CHF), diabetes mellitus (DM), 
hypertension (HTN), age of 75 or greater, and with  2 points 
added for a previous stroke/TIA. A maximum CHADS2 score of 6 
carries with it a annualized stroke risk of 18.2% (Figure 1). This 
score has been validated in multiple cohorts [5]. A slightly more 
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detailed version of this score has emerged from the Euro Heart 
Study on Atrial Fibrillation and is known as the CHA2DS2-VASc 
score [20]. This measure adds 1 point for female gender, 1 point 
for known vascular disease (myocardial infarction, peripheral 
vascular disease, or aortic plaque), 2 points for age 75 or greater 
and 1 point for age 65 to 74 Figure 2.   

Current guidelines [17,18] support the use of ASA in patients 
with a CHADS2 score of 0 and anticoagulation with a CHADS2 
score of 2 or more. Management of a patient with a CHADS2 score 
of 1 is perhaps more controversial – it may be prudent to assess 
a CHA2DS2-VASc score in these individuals to better stratify their 
risk. A patient with a CHA2DS2-VASc score of 1 may be offered 
ASA or anticoagulation, while those patients scoring 2 or more 
can be managed with anticoagulation [17,18].

The decision to offer anticoagulation for stroke prevention 
should be balanced with an individual’s risk for clinically 
significant bleeding. To this end, the HAS-BLED score [21] has 
emerged as a practical and simplified tool for stratifying bleed 
risk (Figure 3).  HAS-BLED has a maximum score of 9 and a score 
of 5 is associated with an annual bleed risk of 12.5% (the score 
and bleed risk are readily accessible on the Web).  Each patient 
will harbor unique stroke and bleed risks and these must be 
balanced on an individual basis while considering the significant 
morbidity and mortality that accompanies a thrombotic stroke.  
If anticoagulation therapy is considered, the clinician must next 
provide his/her patient with a clear understanding of the relative 
risks and benefits of warfarin and the novel oral anticioagulants 
so that they might make an informed decision regarding their 
choice of anticoagulation/stroke-prevention.

The clinical use of warfarin is recognized as resource-intensive, 
requiring regular monitoring and dose adjustments, coupled 
with the ongoing concerns of multiple drug interactions and risk 
for serious bleeding.  Centralized anti-coagulation services can be 
effective at maintaining therapeutic INR levels but these services 
are not widely available and achieve the therapeutic range less 
than 70% of the time, even in contemporary trials [22-25]. This 
suggests that most community patients spend upwards of at 

least one third of the time either over- or under-anti-coagulated.  
Despite these shortcomings and others, warfarin has remained 
the standard to which other therapies have been measured, until 
just recently.  

The NOACs constitute a group of new anticoagulant agents 
shown to have similar efficacy and safety [22-25]. in non-valvular 
AF and do not require laboratory monitoring.  The publication 
of The Randomized Evaluation of Long Term Anticoagulation 
Therapy (RE-LY) trial in 2009 marked a change in the landscape of 
stroke risk management for both primary and specialty practice 
[22]. This landmark trial demonstrated superior efficacy of the 
novel direct thrombin inhibitor dabigatran in stroke reduction, 
with a concomitant reduction in serious bleeding. Subsequently, 
trials showcasing three novel factor Xa inhibitors have been 
published.  The remainder of this review will present a snapshot 
of each of the four published trials and offer some insights as to 
where each NOAC may find its niche in primary care. 

CHADS2 Acronym CHADS2 Calculation 
Congestive Heart Failure 1 point 

Hypertension 1 point 
Age >/= 75 years 1 point 
Diabetes Mellitus 1 point 

Stroke/TIA 2 points 
Maximum Score  6 points 
CHADS2 Score Stroke Risk* 

0 1.90% 
1 2.80% 
2 4.00% 
3 5.90% 
4 8.50% 
5 12.50% 
6 18.20% 

 Figure 1 CHADS2 Score and Annualized Stroke Risk*.

CHA2DS2-VASc Acronym CHA2DS2-VASc Calculation 
Congestive Heart Failure 1 point 

Hypertension 1 point 
Age >/= 75 years 2 points 
Diabetes Mellitus 1 point 

Stroke/TIA 2 points 
Vascular Disease (MI, PAD, Aortic plaque) 1 point 

Age 65 - 74 years 1 point 
Sex - Female 1 point 

Maximum Score 9 points 
CHA2DS2-VASc Score Stroke Risk* 

0 0% 
1 1.30% 
2 2.20% 
3 3.20% 
4 4.00% 
5 6.70% 
6 9.80% 
7 9.60% 
8 6.70% 
9 15.20% 

Figure 2 CHA2DS2-VASc Score and Annualized Stroke Risk*.

HAS-BLED Acronym HAS-BLED Calculation 
Hypertension 1 point 

Abnormal Renal or Liver function 1 point each 
Stroke 1 point 

Bleeding 1 point 
Labile INR values 1 point 
Elderly (>65 years) 1 point 
Drugs or Alcohol 1 point each 
Maximum Score 9 points 

HAS-BLED Score Annualized Bleed Risk 
0 1.13% 
1 1.02% 
2 1.88% 
3 3.74% 
4 8.70% 
5 12.50% 
6 NA 
7 NA 
8 NA 
9 NA 

Figure 3 HAS-BLED Score and Annualized Risk for Major Bleeding.
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The RE-LY [22] trial was a randomized open-label study of 
warfarin versus dabigatran (2 doses daily, allocated in a blinded 
fashion) with primary endpoints of stroke or systemic embolism.  
A total of 18,113 patients were followed for a median of 2 years 
with a completion rate of 99.9% (20 lost to follow-up).  The 
average CHADS score was 2.1 and INR values were maintained 
within the therapeutic range 64% of the time.  All events were 
adjudicated in a blinded, independent fashion.  Clinical outcomes 
are summarized in Table 1.  

The RE-LY trial concluded that dabigatran at 150 mg bid was 
better (superior) than warfarin at reducing stroke/systemic 
embolism; the 110 mg bid dose was equivalent (non-inferior).  
The risk of intracranial hemorrhage (ICH) was lower with both 
dosages of dabigatran versus warfarin, while the risk of major 
bleeding was lower with the 110 mg dose only.  Gastrointestinal 
(GI) bleed risk was equivalent to warfarin at dabigatran 110 mg 
bid, but was elevated with the 150 mg bid dose of dabigatran 
versus warfarin.  Of note, a small but significant increase in the 
rate of myocardial infarction was seen at the dabigatran 150 
mg dose relative to warfarin; the authors have subsequently 
published data looking at new Q waves on ECGs (i.e. indication 
of silent infarction) of study participants [26] and suggest that 
the risk of infarction is the same across all three arms of the trial.  
A recent study of dabigatran for the extended treatment of DVT  
[27] in a much younger population has reported a similar increase 
in the risk of acute coronary syndrome (ACS) and a previous 
meta-analysis has confirmed this finding [28]. There was a trend 
to a decrease in all-cause mortality in the RE-LY study but this 
did not meet significance. Thus, dabigatran showed efficacy in 
stroke prevention with dose-related equal, or lesser, risk of bleed 
compared to warfarin. The exception being an increased GI bleed 
risk with dabigatran at 150 mg bid.   Compiled, but somewhat 
conflicting, data suggests increased risk of ACS with use of 
dabigatran. 

Rivaroxaban is an oral  factor Xa inhibitor used previously to 
prophylax against DVT in patients post total knee and total hip 
arthroplasty .  The Rivaroxaban Once Daily Oral Direct Factor Xa 
Inhibition Compared with Vitamin K Antagonism for Prevention 
of Stroke and Embolism Trial in Atrial Fibrillation (ROCKET 
AF) [23] was a double-blinded, double-dummy trial design 
comparing the efficacy of rivaroxaban (20 mg once daily) and 
warfarin with primary endpoints of stroke/systemic embolism.  
It included 14,264 patients followed for a mean of 1.9 years with 
32 patients lost to follow up (completion rate of 99.8%).  The 
average CHADS score was 3.5 and INR values were maintained 
within the therapeutic range 55% of the time.  All endpoints were 
adjudicated in a blinded, independent fashion.Clinical outcomes 
are summarized in Table 2. In this more complex group of patients 
(mean CHADS score 3.5), rivaroxaban was found to be as effective 
as warfarin (non-inferior) at reducing the primary endpoint of 
stroke/systemic embolism. The risks of intracranial hemorrhage 
and GI bleeding were significantly lower with rivaroxaban while 
the risk of major bleeding remained the same versus warfarin.  A 
higher CHADS score is often correlated with increased HAS-BLED 
bleeding risk as both scores share similar characteristics; thus 
the demonstrated safety of this agent in a population of complex 
patients with higher bleeding risks becomes a significant issue 
when aiming to prevent stroke in these ‘sicker’ patients.  There 
was no change in myocardial infarction or all-cause mortality 
comparing rivaroxaban and warfarin.  Rivaroxaban has been 
shown to be effective in both ACS and the treatment of pulmonary 
embolism and deep vein thrombosis [29,30,31]. In summary, 
rivaroxaban demonstrated similar efficacy in stroke prevention 
compared to warfarin, with lower risk of ICH and GI bleed and 
equivalent risk of major bleeding, ACS, and all-cause mortality. 

Apixaban, another factor Xa inhibitor, was studied in the 
Apixaban for Reduction in Stroke and Other Thromboembolic 
Events in Atrial Fibrillation (ARISTOTLE) trial [24]. This too was 

  Warfarin Dabigatran Dabigatran Dabigatran   Dabigatran  

    110 mg bid 150 mg bid 110 mg bid   150 mg bid  

        vs. Warfarin   vs. Warfarin  

        Relative Risk P value Relative Risk P value

  %/yr %/yr %/yr (95% CI)   (95% CI)  

Stroke/ 1.69 1.53 1.11 0.91 (0.74- 1.11)   0.66 (0.53 - 0.82)  

Systemic         <0.001 Non   < 0.001 Non

Embolism         0.34 Sup   <0.001 Sup

ICH 0.74 0.23 0.3 0.31 (0.20 - 0.47)   0.40 (0.27 - 0.60)  

          <0.001   <0.001

Major 3.36 2.71 3.11 0.80 (0.69 - 0.93)   0.93 (0.81 - 1.07)  

Bleeding         0.003   0.31

GI Bleed 1.02 1.12 1.51 1.10 (0.86 - 1.41)   1.50 (1.19 - 1.89)  

          0.43   <0.001

Myocardial 0.74 0.23 0.3 0.31 (0.20 - 0.47)   0.40 (0.27 - 0.60)  

Infarction         <0.001   <0.001

All-cause 4.13 3.75 3.64 0.91 (0.80 - 1.03)   0.88 (0.77 - 1.00)  

Mortality         0.13   0.051

Table 1: RE-LY Trial Summary.
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a double-blinded, double-dummy trial examining the efficacy 
of apixaban (5 mg bid) versus warfarin. The primary endpoint 
was stroke/systemic embolism.  A total of 18,201 patients 
were followed for a mean of 1.8 years; 34 and 35 patients were 
lost to follow up in each arm respectively (completion rate of 
99.2%).  The average CHADS2 score was 2.1 and INR values 
were maintained in the therapeutic range 62.2% of the time.  All 
endpoints were adjudicated in a blinded, independent fashion.

Clinical outcomes are summarized in Table 3. This group of 
patients was qualitatively similar to those in the RE-LY study 
when looking at mean CHADS2 scores, making it more comparable 
when examining trial outcomes directly.  Apixaban was found to 
be more effective (superior) than warfarin at reducing the risk of 
the primary outcome of stroke/systemic embolism.  The risks of 
intracranial bleeding and major hemorrhage were significantly 
reduced while GI bleeding remained the same. There was no 
observed increase in myocardial infarction risk. There was a 
significant decrease in all-cause mortality in the apixaban arm 
compared to warfarin. Thus apixaban showed greater efficacy 
in stroke prevention and reduced all-cause mortality compared 
to warfarin, with lower risk of ICH and major bleeding and 
equivalent risk of GI bleeding and ACS.	

Edoxaban, the newest factor Xa inhibitor, was studied in 
the Effective Anticoagulation with Factor Xa Next Generation 
in Atrial Fibrillation – Thrombolysis in Myocardial Infarction 
48 (ENGAGE AF -TIMI 48) trial – the most recent and largest 
NOAC trial to date [25]. This double-blinded, double-dummy trial 
compared edoxaban (30 mg once daily or 60 mg once daily) and 
warfarin, with a primary endpoint of stroke/systemic embolism.  
It included 21,105 patients followed for a mean of 2.8 years; 
244 patients withdrew consent (completion rate of 99.5%). 
The average CHADS2 score was 2.8 and INRs were maintained 
in the therapeutic range 64.9% of the time.  All endpoints were 
adjudicated in a blinded fashion.

Clinical outcomes are summarized in Table 4.  Edoxaban was 
found to be equivalent (non-inferior) at both doses compared to 
warfarin in reducing the primary endpoint of stroke/systemic 
embolism. The risks of major bleeding and ICH were decreased 

with edoxaban relative to warfarin; however high dose edoxaban 
increased GI bleeding while low dose edoxaban decreased GI 
bleeding relative to warfarin. There was no increase in myocardial 
infarction observed. All-cause mortality was decreased relative 
to warfarin in the low dose arm (30 mg) but this benefit was not 
seen in the higher dose (60 mg) arm. Thus, edoxaban showed 
efficacy in stroke prevention with lesser risk of ICH and major 
bleed compared to warfarin, with the exception of dose-related 
increased and decreased GI bleed risks with edoxaban. Data also 
suggested decreased all-cause mortality with low-dose edoxaban. 
At the time of writing, edoxaban had not received approval for 
stroke prevention in non-valvular AF .

Although NOACs represent a major leap forward in patient 
management and convenience, the most concerning issue 
with their wide-spread use at this time is our ability or lack 
thereof, to manage those few patients that present with serious 
bleeding [32]. Currently none of the new medications have direct 
reversibility; trials are ongoing to develop and test candidate 
agents but none has emerged as of yet.  Both apixaban and 
edoxaban have demonstrated reductions in all-cause mortality 
compared to warfarin and this does lend a certain comfort to 
their use.  Fortunately, there seems to be a sense of urgency 
surrounding this issue and hopefully a more definitive answer 
will present itself soon.

Novel anticoagulants will undoubtedly play a major role 
in stroke prevention in the context of non-valvular AF [33,34]. 
However, NOACs may not replace warfarin in its entirity. A recent 
trial comparing dabigatran and warfarin for stroke prophylaxis in 
mechanical heart valves was terminated due to an increased risk 
of thromboembolic events and bleeding [35]. Thus, without any 
new registered clinical trials involving Factor Xa inhibitors and 
stroke prevention in mechanical heart valve patients currently 
on the horizon [36], warfarin still has its place in the world of 
anticoagulants – we may all continue to manage the trials and 
tribulations of warfarin in some patients.

In those patients and conditions in which NOACs are indicated, 
it is safe to assume that these agents will quick enter into primary 

  Warfarin Rivaroxaban Rivaroxaban  

      vs. Warfarin  

      Relative Risk P value

  %/yr %/yr (95% CI)  

Stroke/ 2.4 2.1 0.88 (0.75 - 1.03) <0.001 Non

Systemic        

Embolism        

ICH 0.7 0.5 0.67 (0.47 - 0.93) 0.02
Major 

Bleeding 3.4 3.6 1.04 (0.90 - 1.20) 0.58

GI Bleed 2.2 3.2 not stated <0.001

Myocardial 1.1 0.9 0.81 (0.63 - 1.06) 0.12

Infarction        

All-cause 2.2 1.9 0.85 (0.70 - 1.02) 0.07

Mortality        

Table 2: ROCKET AF Trial Summary.

  Warfarin Apixaban Apixaban  

      vs. Warfarin  

      Relative Risk P value

  %/yr %/yr (95% CI)  

Stroke/ 1.6 1.27 0.79 (0.66 - 0.95) 0.01

Systemic        

Embolism        

ICH 0.8 0.33 0.42 (0.30 - 0.58) <0.001

Major Bleeding 3.09 2.13 0.69 (0.60 - 0.80) <0.001

GI Bleed 0.86 0.76 0.89 (0.70 - 1.15) 0.37

         

Myocardial 0.61 0.53 0.88 (0.66 - 1.17) 0.37

Infarction        

All-cause 3.94 3.52 0.89 (0.80 - 0.99) 0.047

Mortality        

Table 3:  ARISTOTLE Trial Summary.
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care practice; each practitioner’s choice of NOAC will depend on 
his/her understanding of the literature, experiences with each 
drug, and the individual characteristics of each patient.  To date, 
there are no published head-to-head trials of NOACs and with 
trial costs, time, and market share on the line, it is unlikely that 
we will see trials of this nature any time soon.  Primary care 
practitioners may need to take time to understand some of the 
subtle nuances of each NOAC in addition to knowing the general 
clinical trial descriptions reviewed above.  Our consultant 
colleagues and national guidelines [37,38] can and should play a 
major supportive and educational role in this regard.

To summarize, risk stratification tools exist for stroke 
prophylaxis in non-valvular AF patients, and they have been well 
validated in regards to stroke and bleeding risks. Warfarin and 
the novel anticoagulants have been demonstrated to significantly 
reduce the risk of stroke (and in some cases all-cause mortality) 
in our patients.  Although, the wide-spread use of novel oral anti-
coagulants  may be temporarily hampered by the   uncertainties 
surrounding the management of serious bleeding, these  new 
agents  offer superior stroke protection, decreased risks of 
intracranial hemorrhage,  and definite ease of use for our 
patients.  Each new agent will, no doubt, carve out its niche as our 
collective clinical experience grows with time.  All primary care 
practitioners should become well versed in the new reality that is 
stroke prevention in non-valvular AF.

REFERENCES
1.	 Miyasaka Y, Barnes ME, Gersh BJ, Cha SS, Bailey KR, Abhayaratna 

WP, et al. Secular trends in incidence of atrial fibrillation in Olmsted 
County, Minnesota, 1980 to 2000, and implications on the projections 
for future prevalence. Circulation. 2006; 114: 119-125.

2.	 Hobbs FDR, Fitzmaurice DA, Jowett S, Mant J, Murray E, Raftery J, 
et al. A randomized controlled trial and cost-effectiveness study of 
systematic screening (targeted and total population screening) versus 
routine practice for the detection of atrial fibrillation in people aged 

  Warfarin Edoxaban Edoxaban Exodaban LD   Edoxaban HD  

    Low-Dose High-Dose vs. Warfarin   vs. Warfarin  

        Relative Risk P value Relative Risk P value

  %/yr %/yr %/yr (95% CI)   (95% CI)  

Stroke/ 1.5 1.61 1.18 1.07 (0.87 - 1.31)   0.79 (0.63 - 0.99)  

Systemic         0.005 Non   <0.001 Non

Embolism              

ICH 0.85 0.26 0.39 0.30 (0.21 - 0.43)   0.47 (0.34 - 0.63)  

          <0.001   <0.001

Major Bleeding 3.43 1.61 2.75 0.47 (0.41 - 0.55)   0.80 (0.71 - 0.91)  

          <0.001   <0.001

GI Bleed 1.23 0.82 1.51 0.67 (0.53 - 0.83)   1.23 (1.02 - 1.5)  

          <0.001   0.03

Myocardial 0.75 0.89 0.7 0.89 (0.95 - 1.49)   0.94 (0.74 - 1.19)  

Infarction         0.13   0.6

All-cause 4.35 3.8 3.99 0.87 (0.79 - 0.96)   0.92 (0.83 - 1.01)  

Mortality         0.006   0.08

Table 4: ENGAGE AF-TIMI 48 Trial Summary.

65 and over. The SAFE study. 2005; 9: 1 – 90 

3.	 Lip GY, Tse HF. Management of atrial fibrillation. Lancet. 2007; 370: 
604-618.

4.	 Gage BF, Waterman AD, Shannon W, Boechler M, Rich MW, Radford 
MJ, et al. Validation of clinical classification schemes for predicting 
stroke: results from the National Registry of Atrial Fibrillation. JAMA. 
2001; 285: 2864-2870.

5.	 Gage BF, van Walraven C, Pearce L, Hart RG, Koudstaal PJ, Boode BS, et 
al. Selecting patients with atrial fibrillation for anticoagulation: stroke 
risk stratification in patients taking aspirin. Circulation. 2004; 110: 
2287-2292.

6.	 Petersen P, Boysen G, Godtfredsen J, Andersen ED, Andersen B. 
Placebo-controlled, et al. randomised trial of warfarin and aspirin 
for prevention of thromboembolic complications in chronic atrial 
fibrillation. The Copenhagen AFASAK study. Lancet. 1989; 1: 175-179.

7.	 Petersen P, Boysen G. Letter to editor. N Engl J Med 1990; 323: 482 

8.	 No authors listed. The effect of low-dose warfarin on the risk of stroke 
in patients with nonrheumatic atrial fibrillation. The Boston Area 
Anticoagulation Trial for Atrial Fibrillation Investigators. N Engl J 
Med. 1990; 323: 1505-1511.

9.	 No authors listed.  Stroke Prevention in Atrial Fibrillation Study. Final 
results. Circulation. 1991; 84: 527-539.

10.	Connolly SJ, Laupacis A, Gent M, Roberts RS, Cairns JA, Joyner C. 
Canadian Atrial Fibrillation Anticoagulation (CAFA) Study. J Am Coll 
Cardiol. 1991; 18: 349-355.

11.	Ezekowitz MD, Bridgers SL, James KE, Carliner NH, Colling CL, 
Gornick CC, et al. Warfarin in the prevention of stroke associated with 
nonrheumatic atrial fibrillation. Veterans Affairs Stroke Prevention 
in Nonrheumatic Atrial Fibrillation Investigators. N Engl J Med. 1992; 
327: 1406-1412.

12.	Hart RG, Benavente O, McBride R, Pearce LA. Antithrombotic therapy 
to prevent stroke in patients with atrial fibrillation: a meta-analysis. 
Ann Intern Med. 1999; 131: 492-501.

13.	Hart RG, Pearce LA, Aguilar MI. Meta-analysis: antithrombotic therapy 
to prevent stroke in patients who have nonvalvular atrial fibrillation. 

http://www.ncbi.nlm.nih.gov/pubmed/16818816
http://www.ncbi.nlm.nih.gov/pubmed/16818816
http://www.ncbi.nlm.nih.gov/pubmed/16818816
http://www.ncbi.nlm.nih.gov/pubmed/16818816
http://www.hta.ac.uk/execsumm/summ940.shtml/
http://www.hta.ac.uk/execsumm/summ940.shtml/
http://www.hta.ac.uk/execsumm/summ940.shtml/
http://www.hta.ac.uk/execsumm/summ940.shtml/
http://www.hta.ac.uk/execsumm/summ940.shtml/
http://www.ncbi.nlm.nih.gov/pubmed/17707756
http://www.ncbi.nlm.nih.gov/pubmed/17707756
http://www.ncbi.nlm.nih.gov/pubmed/11401607
http://www.ncbi.nlm.nih.gov/pubmed/11401607
http://www.ncbi.nlm.nih.gov/pubmed/11401607
http://www.ncbi.nlm.nih.gov/pubmed/11401607
http://www.ncbi.nlm.nih.gov/pubmed/15477396
http://www.ncbi.nlm.nih.gov/pubmed/15477396
http://www.ncbi.nlm.nih.gov/pubmed/15477396
http://www.ncbi.nlm.nih.gov/pubmed/15477396
http://www.ncbi.nlm.nih.gov/pubmed/2563096
http://www.ncbi.nlm.nih.gov/pubmed/2563096
http://www.ncbi.nlm.nih.gov/pubmed/2563096
http://www.ncbi.nlm.nih.gov/pubmed/2563096
http://www.nejm.org/doi/full/10.1056/NEJM199207233270419
http://www.ncbi.nlm.nih.gov/pubmed/2233931
http://www.ncbi.nlm.nih.gov/pubmed/2233931
http://www.ncbi.nlm.nih.gov/pubmed/2233931
http://www.ncbi.nlm.nih.gov/pubmed/2233931
http://www.ncbi.nlm.nih.gov/pubmed/1860198
http://www.ncbi.nlm.nih.gov/pubmed/1860198
http://www.ncbi.nlm.nih.gov/pubmed/1856403
http://www.ncbi.nlm.nih.gov/pubmed/1856403
http://www.ncbi.nlm.nih.gov/pubmed/1856403
http://www.ncbi.nlm.nih.gov/pubmed/1406859
http://www.ncbi.nlm.nih.gov/pubmed/1406859
http://www.ncbi.nlm.nih.gov/pubmed/1406859
http://www.ncbi.nlm.nih.gov/pubmed/1406859
http://www.ncbi.nlm.nih.gov/pubmed/1406859
http://www.ncbi.nlm.nih.gov/pubmed/10507957
http://www.ncbi.nlm.nih.gov/pubmed/10507957
http://www.ncbi.nlm.nih.gov/pubmed/10507957
http://www.ncbi.nlm.nih.gov/pubmed/17577005
http://www.ncbi.nlm.nih.gov/pubmed/17577005


Central

Ward (2014)
Email:  

J Family Med Community Health 1(1): 1004 (2014) 6/6

Ward MA (2014) The Role of Novel Oral Anti-Coagulants in Stroke Prevention in Non-Valvualr Atrial Fibrillation. J Family Med Community Health 1(1): 1004.

Cite this article

Ann Intern Med. 2007; 146: 857-867.

14.	Wann LS, Curtis AB, January CT, Ellenbogen KA, Lowe JE, Estes III 
NAM, et al. ACCF/AHA/HRS focused update on the management of 
patients with atrial fibrillation (Updating the 2006 guideline). J Am 
Coll Cardiol. 2011; 57: 224 - 242 

15.	Wann LS, Curtis AB, Ellenbogen KA, Estes III NAM, Ezekowitz MD, 
Jackman WM, et al. ACCF/AHA/HRS focused updates incorporated 
into the ACC/AHA/ESC 2006 guidelines for the management of 
patients with atrial fibrillation. J Am Coll Cardiol. 2011; 57: 102 – 198 

16.	Lip GYH, Huber K, Andreotti F, Arnesen H, Airaksinen JK, Cuisset 
T et al. Antithrombotic management of atrial fibrillation patients 
presenting with acute coronary syndrome and/or undergoing 
coronary stenting: executive summary – A consensus document of 
the European society of cardiology working group on thrombosis, 
endorsed by the European heart rhythm association (EHRA) and the 
European association of percutaneous cardiovascular interventions 
(EAPCI). Euro Heart J 2010; 31: 1311 – 1318 

17.	Camm AJ, Kirchhof P, Lip GYH, Schotten U, Savelieva I, Ernst S. et al. 
Guidelines for the management of atrial fibrillation : Task force for the 
management of atrial fibrillation of the European society of cardiology 
(ESC). Euro Heart J 2010; 31: 2369 – 2429 

18.	Cairns JA, Connolly S, McMurtry S, Stephenson M, Talajic M; CCS Atrial 
Fibrillation Guidelines Committee. Canadian Cardiovascular Society 
atrial fibrillation guidelines 2010: prevention of stroke and systemic 
thromboembolism in atrial fibrillation and flutter. Can J Cardiol. 2011; 
27: 74-90.

19.	Lip GY, Tse HF, Lane DA. Atrial fibrillation. Lancet. 2012; 379: 648-
661.

20.	Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Refining clinical risk 
stratification for predicting stroke and thromboembolism in atrial 
fibrillation using a novel risk factor-based approach: the euro heart 
survey on atrial fibrillation. Chest. 2010; 137: 263-272.

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

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

23.	Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W, et al. 
Rivaroxaban versus warfarin in nonvalvular atrial fibrillation. N Engl 
J Med. 2011; 365: 883-891.

24.	Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna 
M, et al. Apixaban versus warfarin in patients with atrial fibrillation. N 
Engl J Med. 2011; 365: 981-992.

25.	Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD, Halperin 

JL, et al. Edoxaban versus warfarin in patients with atrial fibrillation. 
N Engl J Med. 2013; 369: 2093-2104.

26.	Connolly SJ, Ezekowitz MD, Yusuf S, Reilly PA, Wallentin L; Randomized 
Evaluation of Long-Term Anticoagulation Therapy Investigators. 
Newly identified events in the RE-LY trial. N Engl J Med. 2010; 363: 
1875-1876.

27.	Schulman S, Kearon C, Kakkar AK, Schellong S, Eriksson H, Baanstra 
D, et al. Extended use of dabigatran, warfarin, or placebo in venous 
thromboembolism. N Engl J Med. 2013; 368: 709-718.

28.	Uchino , Hernandez AV. Dabigatran association with higher risk of 
acute coronary events: meta-analysis of noninferiority randomized 
controlled trials. Arch Intern Med. 2012; 172: 397-402.

29.	Mega JL, Braunwald E, Wiviott SD, Bassand JP, Bhatt DL, Bode C, et 
al. Rivaroxaban in patients with a recent acute coronary syndrome. N 
Engl J Med. 2012; 366: 9-19.

30.	EINSTEIN–PE Investigators, Büller HR, Prins MH, Lensin AW, 
Decousus H, Jacobson BF, et al. Oral rivaroxaban for the treatment of 
symptomatic pulmonary embolism. N Engl J Med. 2012; 366: 1287-
1297.

31.	Nunnelee JD. Review of an article: oral rivaroxaban for symptomatic 
venous thromboembolism. The EINSTEIN Investigators et al. N Engl J 
Med 2010; 363(26):2499-2510. J Vasc Nurs. 2011; 29: 89.

32.	Southworth MR1, Reichman ME, Unger EF. Dabigatran and 
postmarketing reports of bleeding. N Engl J Med. 2013; 368: 1272-
1274.

33.	del Zoppo GJ, Eliasziw M. New options in anticoagulation for atrial 
fibrillation. N Engl J Med. 2011; 365: 952-953.

34.	Mega JL. A new era for anticoagulation in atrial fibrillation. N Engl J 
Med. 2011; 365: 1052-1054.

35.	Eikelboom JW, Connolly SJ, Brueckmann M, Granger CB, Kappetein AP, 
Mack MJ, et al. Dabigatran versus warfarin in patients with mechanical 
heart valves. N Engl J Med. 2013; 369: 1206-1214.

36.	ClinicalTrials.gov (US) US Department of Health and Human Services, 
National Institutes of Health: Accessed Dec 28, 2013.  Available from: 
http://clinicaltrials.gov.

37.	Skanes AC, Healey JS, Cairns JA, Dorian P, Gillis AM, McMurtry MS, et 
al. Focused 2012 update of the Canadian Cardiovascular Society atrial 
fibrillation guidelines: recommendations for stroke prevention and 
rate/rhythm control. Can J Cardiol. 2012; 28: 125-136.

38.	Wann SL, Curtis AB, Ellenbogen KA, Estes III NAM, Ezekowitz MD, 
Jackman WM et al. ACCF/AHA/HRS focused update on the management 
of patients with atrial fibrillation (Update on dabigatran). J Am Coll 
Cardiol 2011; 57 1330 – 1337.

http://www.ncbi.nlm.nih.gov/pubmed/17577005
https://circ.ahajournals.org/content/123/1/104.full
https://circ.ahajournals.org/content/123/1/104.full
https://circ.ahajournals.org/content/123/1/104.full
https://circ.ahajournals.org/content/123/1/104.full
http://content.onlinejacc.org/article.aspx?articleid=1144046
http://content.onlinejacc.org/article.aspx?articleid=1144046
http://content.onlinejacc.org/article.aspx?articleid=1144046
http://content.onlinejacc.org/article.aspx?articleid=1144046
http://eurheartj.oxfordjournals.org/content/early/2010/05/05/eurheartj.ehq117
http://eurheartj.oxfordjournals.org/content/early/2010/05/05/eurheartj.ehq117
http://eurheartj.oxfordjournals.org/content/early/2010/05/05/eurheartj.ehq117
http://eurheartj.oxfordjournals.org/content/early/2010/05/05/eurheartj.ehq117
http://eurheartj.oxfordjournals.org/content/early/2010/05/05/eurheartj.ehq117
http://eurheartj.oxfordjournals.org/content/early/2010/05/05/eurheartj.ehq117
http://eurheartj.oxfordjournals.org/content/early/2010/05/05/eurheartj.ehq117
http://eurheartj.oxfordjournals.org/content/early/2010/05/05/eurheartj.ehq117
Guidelines for the management of atrial fibrillation : Task force for the management of atrial fibrillation of the European society of cardiology (ESC).
Guidelines for the management of atrial fibrillation : Task force for the management of atrial fibrillation of the European society of cardiology (ESC).
Guidelines for the management of atrial fibrillation : Task force for the management of atrial fibrillation of the European society of cardiology (ESC).
Guidelines for the management of atrial fibrillation : Task force for the management of atrial fibrillation of the European society of cardiology (ESC).
http://www.ncbi.nlm.nih.gov/pubmed/21329865
http://www.ncbi.nlm.nih.gov/pubmed/21329865
http://www.ncbi.nlm.nih.gov/pubmed/21329865
http://www.ncbi.nlm.nih.gov/pubmed/21329865
http://www.ncbi.nlm.nih.gov/pubmed/21329865
http://www.ncbi.nlm.nih.gov/pubmed/22166900
http://www.ncbi.nlm.nih.gov/pubmed/22166900
http://www.ncbi.nlm.nih.gov/pubmed/20299623
http://www.ncbi.nlm.nih.gov/pubmed/20299623
http://www.ncbi.nlm.nih.gov/pubmed/20299623
http://www.ncbi.nlm.nih.gov/pubmed/20299623
http://www.ncbi.nlm.nih.gov/pubmed/19717844
http://www.ncbi.nlm.nih.gov/pubmed/19717844
http://www.ncbi.nlm.nih.gov/pubmed/19717844
http://www.ncbi.nlm.nih.gov/pubmed/21830957
http://www.ncbi.nlm.nih.gov/pubmed/21830957
http://www.ncbi.nlm.nih.gov/pubmed/21830957
http://www.ncbi.nlm.nih.gov/pubmed/21870978
http://www.ncbi.nlm.nih.gov/pubmed/21870978
http://www.ncbi.nlm.nih.gov/pubmed/21870978
http://www.ncbi.nlm.nih.gov/pubmed/24251359
http://www.ncbi.nlm.nih.gov/pubmed/24251359
http://www.ncbi.nlm.nih.gov/pubmed/24251359
http://www.ncbi.nlm.nih.gov/pubmed/21047252
http://www.ncbi.nlm.nih.gov/pubmed/21047252
http://www.ncbi.nlm.nih.gov/pubmed/21047252
http://www.ncbi.nlm.nih.gov/pubmed/21047252
http://www.ncbi.nlm.nih.gov/pubmed/23425163
http://www.ncbi.nlm.nih.gov/pubmed/23425163
http://www.ncbi.nlm.nih.gov/pubmed/23425163
http://www.ncbi.nlm.nih.gov/pubmed/22231617
http://www.ncbi.nlm.nih.gov/pubmed/22231617
http://www.ncbi.nlm.nih.gov/pubmed/22231617
http://www.ncbi.nlm.nih.gov/pubmed/22077192
http://www.ncbi.nlm.nih.gov/pubmed/22077192
http://www.ncbi.nlm.nih.gov/pubmed/22077192
http://www.ncbi.nlm.nih.gov/pubmed/22449293
http://www.ncbi.nlm.nih.gov/pubmed/22449293
http://www.ncbi.nlm.nih.gov/pubmed/22449293
http://www.ncbi.nlm.nih.gov/pubmed/22449293
http://www.ncbi.nlm.nih.gov/pubmed/21558032
http://www.ncbi.nlm.nih.gov/pubmed/21558032
http://www.ncbi.nlm.nih.gov/pubmed/21558032
http://www.ncbi.nlm.nih.gov/pubmed/23484796
http://www.ncbi.nlm.nih.gov/pubmed/23484796
http://www.ncbi.nlm.nih.gov/pubmed/23484796
http://www.ncbi.nlm.nih.gov/pubmed/21830960
http://www.ncbi.nlm.nih.gov/pubmed/21830960
http://www.ncbi.nlm.nih.gov/pubmed/21870977
http://www.ncbi.nlm.nih.gov/pubmed/21870977
http://www.ncbi.nlm.nih.gov/pubmed/23991661
http://www.ncbi.nlm.nih.gov/pubmed/23991661
http://www.ncbi.nlm.nih.gov/pubmed/23991661
http://www.ncbi.nlm.nih.gov/pubmed/22433576
http://www.ncbi.nlm.nih.gov/pubmed/22433576
http://www.ncbi.nlm.nih.gov/pubmed/22433576
http://www.ncbi.nlm.nih.gov/pubmed/22433576
http://www.medscape.com/viewarticle/738707
http://www.medscape.com/viewarticle/738707
http://www.medscape.com/viewarticle/738707
http://www.medscape.com/viewarticle/738707

	Title
	Abstract
	Introduction
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3
	Table 4

