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ABSTRACT

Atrial fibrillation (AF) has a prevalence of about 1% in the general population, but is much more common
in the elderly. The annual overall risk of stroke is about 4.5% without antithrombotic therapy, but the risk
in an individual patient varies from under 1% to about 20%, depending on the presence of well-recognized
risk factors. The risk of stroke, usually followed by major neurological deficit or death, is reduced by
about two-thirds by oral vitamin K antagonist (VKA) therapy and about 20% by aspirin. This risk reduction
generally outweighs the risk of major hemorrhage caused by oral anticoagulation. New oral anticoagulants
(dabigatran, rivaroxaban, and apixaban) obviate many of the difficulties experienced by patients and
doctors in the use of oral VKAs. Comparisons with warfarin in recent large randomized clinical trials have
demonstrated advantages of efficacy and safety, which vary somewhat from one agent to another but all
offer excellent alternatives to VKAs for stroke prevention. Recent clinical practice guidelines recommend

these agents as alternatives to VKAs.

Background Atrial fibrillation (AF) is character-
ized electrocardiographically by a completely ir-
regular atrial rhythm, no discernable P-waves, and
a ventricular rate which is dependent on the con-
duction properties of the atrioventricular node.
The prevalence of AF is from 1% to 2% in the gen-
eral population, is uncommon in the young, and
rises to above 10% among patients aged 80 years
and older.! Patients may experience abnormal
awareness of cardiac contractions and symptoms
of reduced cardiac output (particularly on ex-
ertion). Persons with AF have a 4- to 5-fold in-
creased risk of stroke," a 3-fold increased risk
of heart failure,? and a 2-fold increased risk of
death.? Appropriate management of a person with
AF is focused on the identification of the presence
of AF on at least 1 electrocardiogram and deter-
mination of the pattern of AF (first onset, parox-
ysmal [self-terminating or cardioversion within
7 days], persisting [>7 days], long-standing per-
sistent [>1 year], or permanent [accepted by a pa-
tient and physician]). The physician should assess
the severity of symptoms and degree of function-
al impairment, the risk of thromboembolism, and
the presence of common comorbidities. The fo-
cus in therapy is on alleviating symptoms with
appropriate control of ventricular rate, in selected

patients control of the atrial arrhythmia, and in
most patients therapy to prevent thromboembo-
lism. Major advances in the understanding about
the risk of thromboembolism and new oral antico-
agulants (OACs) for its prevention have prompt-
ed the present review.

Risk of stroke Stroke and non-central nervous

system (CNS) embolism have long been known

to be important complications of AF. In several

case series, from 50% to 70% of embolic strokes

were found to result in either death or severe neu-
rological deficit.® The Framingham study docu-
mented a 4.5% annual incidence of stroke among

patients with AE* Among the placebo groups in

5 landmark randomized clinical trials (RCTs) in

patients with nonvalvular AF, there was a mean

4.5% annual incidence of stroke (range, 3%-7%)

and a mean 5% annual incidence of stroke plus

other systemic emboli (range, 3%-7.4%).° Over
half of the strokes resulted in death or permanent
disability. In the United States, the proportion of
strokes attributable to AF is 1.5% in the age group

50 to 59 years, rises to 23.5% in the age group 80
to 89 years, and is 15% overall.!

The CHADS, index® was developed from
the findings of an overview of the RCTs of
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TABLE 1

Risk factors and assigned score values for the CHADS,® and CHA,DS,VASc® schemes

Prevention of stroke in atrial fibrillation / atrial flutter

CHA,DS,-VASc
congestive heart failure 1 congestive heart failure 1
hypertension 1 hypertension 1
age =75 years 1 age =75 years 2
diabetes mellitus 1 diabetes mellitus 1
stroke/TIA/thromboembolism 2 stroke/TIA/thromboembolism 2
maximum score 6 vascular disease 1
age 5674 years 1
female 1
maximum score 9

Abbreviations: TIA — transient ischemic attack

warfarin therapy in AF. It assigns 1 point each
for congestive heart failure, hypertension, age >75
and diabetes and 2 points for history of stroke
or transient ischemic attack (TIA). It has been
well validated, with the annual stroke rate in-
creasing by about 2% for each 1-point increase
in the CHADS, score (from 1.9% with a score of
0 to 18.2% with a score of 6)57 (TABLE 1).

The 2010 European Society of Cardiology
(ESC) AF guidelines? incorporated the Birming-
ham 2009 system (CHA,DS,-VASc) for the pre-
diction of stroke risk.® The CHA,DS,-VASc is sim-
ilar to the CHADS,, but gives 2 points for age 275
years and 1 point each for age 65-74 years, vascu-
lar disease (prior myocardial infarction [MI], pe-
ripheral artery disease, or aortic plaque), and fe-
male sex (TABLE 1). Olesen et al.’ published a de-
tailed comparison of CHADS, and CHA,DS,-VASc
schema performance among all nonvalvular AF
patients hospitalized in Denmark between 1997
and 2000. The CHADS, and CHA,DS,-VASc scores
were evaluated in relation to the rates of hospi-
talization or death due to thromboembolism at 1,
5, and 10 years. All 3 new risk-score components
(age 65-74 years, vascular disease, and female
sex) contributed significantly to risk prediction
in a univariate analysis, but female sex did not
make a significant contribution in a multivari-
ate model. The value of assigning a point for fe-
male sex continues to be debated.'’ The c-statis-
tics were similar for both schemas when individ-
ual scores were used, but the CHA,DS,-VASc per-
formed better when patients were categorized as
low (score, 0), moderate (score, 1) or high (score,
>2) risk, principally because of more precise es-
timates of thromboembolic risk in patients with
the CHADS, scores of 0 or 1.

About 20% of AF patients have a CHADS, score
of 0,°" conferring an annual stroke risk of 1.9%.
However, there is a large range of stroke risk
among patients with a CHADS, score of 0, and
appropriate therapy may range from OACs to
aspirin to no antithrombotic. Only about 8.5%
of AF patients have a CHA,DS,-VASc score of 0,
with an annual stroke risk of 0.5%.%'" The main
advantage of the CHA,DS -VASc schema is to

allow the identification of these patients, most of
whom do not require antithrombotic therapy. Pa-
tients with a CHADS, of 1 or higher have a stroke
risk well over 2%/year and require OACs. Most
patients with a CHA,DS -VASc score of 1 have
sufficient risk to justify the use of OACs. Howev-
er, if the CHA,DS,-VASc score of 1 is based only
on vascular disease or female sex, the stroke risk
is under 1.5%/year and aspirin should be con-
sidered. Patients with a CHA,DS,-VASc of 2 and
higher clearly have sufficient stroke risk to justi-
fy use of an OAC

Paroxysmal atrial fibrillation The SPAF trial'?
found similar annual rates of ischemic stroke in
patients with “recurrent” (3.2%) and “chronic”
(3.3%) AF, as did a report from the Atrial Fibrilla-
tion Clopidogrel Trial with Irbesartan for Preven-
tion of Vascular Events (ACTIVE-W)."® However,
it is possible that the risk of stroke is lower in pa-
tients whose episodes of AF are brief (<1 day) and
self-terminating. Recent studies using rhythm de-
tection hardware have documented the stroke risk
associated with intermittent and brief episodes
of AF. The TRENDS study' enrolled patients with
rhythm-monitoring pacemakers or implantable
cardioverter-defibrillators and 21 stroke-risk fac-
tor (mean CHADS,, 2.2). AF burden was defined
as the longest total daily duration of atrial tachy-
cardia (AT, probable AF) documented during 30
days of monitoring. During a mean follow-up of
1.4 years, the risk ratio (RR) for stroke/TIA/sys-
temic thromboembolism (STE) was 0.98 (stroke/
TIA incidence, 1.1%/year) with an AF burden of
<5.5 hours of AT vs. those with no AT. Howev-
er, when the AF burden was 5.5 hours or longer,
the RR for stroke was 2.2 (stroke/TIA/STE inci-
dence, 2.4%/year). The Asymptomatic Atrial Fi-
brillation and Stroke Evaluation in Pacemaker Pa-
tients and the Atrial Fibrillation Reduction Atri-
al Pacing Trial (ASSERT)'® enrolled patients aged
65 years and older with hypertension for a mean
follow-up of 2.8 years after implantation of first
pacemaker or ICD. Device-detected AT (>190 bpm
lasting >6 minutes) occurred in 36% and was as-
sociated with an increased risk of stroke/STE
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TABLE 2 The HAS-BLED scoring system for risk of bleeding on oral anticoagulation

therapy?®
letter clinical characteristic points
H hypertension 1
A abnormal liver or renal function Tor2
1 point each
S stroke 1
B bleeding 1
L labile INRs 1
E elderly (age >65 years) 1
D drugs or alcohol Tor2

1 point each

maximum score — 9

Abbreviations: INR — international normalized ratio
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(RR, 2.5 vs. patients without AT; incidence, 2.1%/
year). Episodes as short as 6 minutes were mark-
ers for stroke/STE. The short-term risk of stroke
appears to be higher in patients with recent-
-onset AF than in those with AF lasting more than
1-2 years.'®"7

Atrial flutter A retrospective analysis of a large

database of elderly hospitalized patients found
little difference in the risk ratios for stroke with

atrial flutter (AFL; 1.4) and AF (1.6)."® By 8 years

of follow-up, more than half of the patients with

AF] had developed AF, and these patients were

more likely to experience a stroke. Although there

are no rigorous prospective data on the incidence

of stroke among patients with AF], nor are there

RCTs of the value of anticoagulation, it is gen-
erally recommended that patients with AFl be

risk-stratified and treated in the same manner
as patients with AE219

Risk of hemorrhage The efficacy of antithrombot-
ic therapy to prevent ischemic stroke must be bal-
anced against the risk of major hemorrhage, par-
ticularly cerebral, which is often fatal. The bleed-
ing risk increases as antithrombotic intensity in-
creases from 1) aspirin or clopidogrel (75 mg/day)
alone, to 2) combination aspirin plus clopidogrel,
to 3) dabigatran 110 mg twice daily, to 4) apixa-
ban, to 5) dabigatran 150 mg twice daily, rivaroxa-
ban, and vitamin K antagonists (VKAs). For VKAs,
the bleeding risk depends upon the international
normalized ratio (INR), the quality of monitor-
ing, the duration of therapy (higher risk during
initial few weeks of therapy), and the stability of
dietary and other factors that may alter VKA po-
tency. Bleeding risk is likely higher in common
clinical practice than in the rigorous setting of
a clinical trial or a dedicated, expert anticoagu-
lation service.

Bleeding risk in a patient receiving anti-
coagulant therapy may be predicted using
the HAS-BLED schema.?® A score is assigned
based on the presence of Hypertension, Abnor-
mal liver or renal function, history of Stroke or

Bleeding, Labile INRs, Elderly age (>65 years) and
concomitant use of Drugs that promote bleeding
or excess alcohol. The score allows clinicians to cal-
culate an individual patient risk of major bleed-
ing ranging from about 1% (score, 0-1) to 12.5%
(score, 5) (TABLE 2). The HAS-BLED schema is sim-
pler to remember and easier to use than other
more complicated (e.g., HEMORR,HAGES)?' or
less-validated (e.g., ATRIA [Anticoagulation and
Risk Factors in Atrial Fibrillation])?? schemas and
seems to predict bleeding somewhat better.?

The application of a bleeding-risk schema en-
sures that important risk factors are systematical-
ly considered. The relative risks of stroke vs. ma-
jor bleeding with various antithrombotic thera-
pies may be estimated. Many of the factors that
determine stroke risk are also predictors of bleed-
ing, but stroke risks usually exceed those of ma-
jor bleeding. Furthermore, 70% of strokes with
AF are either fatal or leave severe residual defi-
cits, whereas major bleeding is less often fatal and
is less likely to leave significant residual effects
in survivors. Patients at increased risk of major
bleeding warrant extra caution and closer mon-
itoring of antithrombotic therapy. Only when
the stroke risk is low and the bleeding risk partic-
ularly high (e.g., a young patient with AF and few
or no stroke risk factors, but a high risk of major
hemorrhage, e.g., malignancy, prior major hem-
orrhage or participation in contact sports) does
the risk-benefit ratio favor no antithrombotic
therapy. Patient preferences are of great impor-
tance in deciding on antithrombotic therapy in
relation to benefits and risks.

Trials of vitamin K antagonists and aspirin Prior to
1990, anticoagulation was usually prescribed for
AF patients who had mitral stenosis, a prosthet-
ic heart valve, prior arterial embolism, or who
were to undergo electrical cardioversion. Antico-
agulation was generally not prescribed long-term
for patients with nonrheumatic AF. In the late
1980s, the observations of the Framingham Study,
together with evidence for the efficacy and in-
creased safety of regimens of lower-dose warfa-
rin prompted the initiation of 5 RCTs of warfa-
rin vs. control or placebo for the primary preven-
tion of thromboembolism among patients with
nonrheumatic (nonvalvular) AE.

An overview® of the initial 5 RCTs of oral VKAs
compared with no treatment found that the inci-
dence of ischemic stroke was reduced from 4.5%/
year to 1.4%/year (relative risk reduction [RRR],
68%, 95% confidence interval [CI], 50%-79%,
P <0.001). The rate of major hemorrhage with VKA
was 1.3%/year vs. 1%/year in controls. The most
recent meta-analysis of such trials?* included 1 ad-
ditional trial (of secondary prevention of stroke)
and calculated an RRR of 64% (95% CI, 49%—74%)
for the more clinically meaningful outcome of all
stroke (ischemic or hemorrhagic). The absolute
risk reduction (ARR) was 2.7%/year in primary
prevention trials and 8.4%/year in the only sec-
ondary prevention trial. There was an excess of
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0.3%/year (P = nonsignificant) of major extracra-
nial hemorrhage with VKA but a statistically sig-
nificant ARR of mortality of about 1.6%/year.

The Hart meta-analysis?* also summarized
trials of aspirin vs. no treatment; the RRR for
all stroke was 19% (95% CI, -1% to 35%), with
an ARR of 0.8%/year in primary prevention tri-
als and 2.5%/year in secondary prevention trials.
There were no significant differences in major ex-
tracranial hemorrhage or mortality. An update
of this overview?® assessed trials of VKA vs. as-
pirin; the RRR for all stroke was 39% (95% CI,
19%-53%) in favor of VKA, equivalent to an ARR
of about 0.9%/year for primary prevention and
7%/year for secondary prevention. There were no
significant differences in major extracranial hem-
orrhage or mortality.

Warfarin adjusted to an INR of 2 to 3 has
been compared with various regimens of low-
er-dose warfarin plus aspirin,?*?® and to warfa-
rin at lower intensity and low fixed dose,?* % but
none of these regimens was as effective. It had
been expected that in patients suitable for war-
farin therapy, the combination of aspirin plus
clopidogrel might be noninferior to warfarin for
the prevention of stroke, while offering the ad-
vantages of less bleeding and greater conve-
nience. However, in the ACTIVE-W trial?® for
the composite outcome of stroke, non-CNS em-
bolus, MI, and vascular death, the RR was 1.44
(95% (I, 1.18-1.76, P = 0.0003) for clopidogrel/
aspirin (75 mg and 75-100 mg/day) vs. warfa-
rin (INR, 2-3). Somewhat surprisingly, for ma-
jor bleeding the RR was 1.10 (95% CI, 0.83-1.45)
with the combination.

It had also been expected that in patients
not suitable for warfarin therapy, aspirin/clopi-
dogrel might be more effective than aspirin alone.
This was confirmed by the ACTIVE-A trial?’: af-
ter a mean of 3.6 years, the risk of major vascu-
lar events was reduced by the combination (RR,
0.89; 95% CI, 0.81-0.98; P =0.01). However, ma-
jor bleeding was increased by the combination
(2.0% vs. 1.3%/year; RR, 1.57,95% CI, 1.29-1.92;
P <0.01).

Trials of newer oral anticoagulants VKAs are dif-
ficult for both patients and physicians to use ef-
fectively and safely. Many factors affect the phar-
macokinetics and pharmacodynamics of VKAs;
accordingly, the degree of INR prolongation by
a given dose of VKA is unpredictable and mea-
surement is required at least monthly. Even with
careful monitoring, it is difficult to achieve ther-
apeutic range INRs above 65% of the time, and
AF patients typically experience major bleeding
at a rate of about 3.0%/year.?8

Several new OACs have been developed to
obviate some of the problems associated with
VKAs.”8 Dabigatran, rivaroxaban, and apixaban
have undergone extensive clinical evaluation and
been found to be safe and efficacious.?®3" They
exert their anticoagulant effects by combining
reversibly with either thrombin (dabigatran) or

factor Xa (rivaroxaban and apixaban). Maximal

blood levels and anticoagulant effects are ob-
served quickly following oral intake. After drug

discontinuation, anticoagulant effects dimin-
ish quickly because of short serum and receptor-
-inhibition half-lives. Their absorption is largely

unaffected by food or other medications, and their
elimination-kinetics are affected by few agents.
Dose recommendations vary little among patients

and anticoagulation monitoring is not required.
Dose reductions are advised for patients with re-
duced renal function, advanced age, or small BMI.
In contrast to VKAs, clinically useful measure-
ment of anticoagulant effect is challenging and

no specific antidotes are yet available.

Dabigatran is approved in Canada, the United
States, and Europe for the prevention of stroke
and STE in AF and AFl. In the Randomized Eval-
uation of Long-term Anticoagulation Therapy
(RE-LY),?® 18,113 AF patients (mean CHADS,,
2.1) were randomized to dabigatran (110 mg vs.
150 mg twice-daily, double blind) or open-label
warfarin and followed for a median of 2.0 years.
The principal-outcome rates (stroke or STE) were
1.69%/year with warfarin, 1.53%/year with dab-
igatran 110 mg (RR, 0.91; 95% CI, 0.74-1.11), and
1.11%/year with dabigatran 150 mg (RR, 0.66;
95% CI, 0.53-0.82; P <0.001 vs. warfarin). Ma-
jor-bleeding rates were 3.36%/year with warfa-
rin, 2.71% with dabigatran 110 mg (RR vs. war-
farin 0.8, P = 0.003), and 3.11% with dabigatran
150 mg (RR vs. warfarin, 0.93; P = 0.31). Net clin-
ical-benefit rates (composite of stroke, STE, pul-
monary embolism, MI, death, or major bleed-
ing) were 7.64%/year with warfarin, 7.09%/year
with dabigatran 110 mg (RR vs. warfarin, 0.92;
CI, 0.84-1.02), and 6.91%/year with dabigatran
150 mg (RR vs. warfarin, 0.91; CI, 0.82-1.00). Pa-
tients taking dabigatran had more gastrointesti-
nal bleeding, twice the likelihood of dyspepsia,
and discontinued therapy almost 50% more of-
ten in the first year of therapy.

Rivaroxaban is approved in Canada, the United
States, and Europe for the prevention of stroke
and STE in AF/AFL The double-blind ROCKET-AF
trial (Rivaroxaban versus Warfarin in Nonval-
vular Atrial Fibrillation)3? randomized 14,264
AF patients (mean CHADS,, 3.5) to rivaroxaban
20 mg once daily (15 mg once daily when creati-
nine clearance [CrCl] was 30-49 ml/min) or war-
farin (median follow-up, 1.9 years). Principal effi-
cacy-outcome rates (composite of stroke or STE)
were 2.2%/year with warfarin and 1.7%/year with
rivaroxaban (RR vs. warfarin, 0.79; CI, 0.66-0.96).
In a secondary, intention-to-treat analysis, the re-
spective rates were 2.4% vs. 2.1% (RR 0.88; CI,
0.75-1.03; P = 0.12 for superiority). Major bleed-
ing rates were 3.4%/year with warfarin vs. 3.6%
with rivaroxaban (RR, 1.04). There was signifi-
cantly less intracranial, but more gastrointestinal
bleeding with rivaroxaban. No net clinical-bene-
fit data were reported. MI rates were 1.12%/year
with warfarin vs. 0.91%/year with rivaroxaban
(RR, 0.81; P = 0.121). Adverse events occurred in
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81.4% of rivaroxaban subjects vs. 83.1% of those
on warfarin, with only epistaxis and hematuria
significantly more common with rivaroxaban.

Apixaban is not yet approved in Canada,
the United States, or Europe for stroke preven-
tion in AF. In the ARISTOTLE trial (Apixaban for
the Prevention of Stroke in Subjects With Atrial
Fibrillation),?' 18,113 AF patients (mean CHADS,),
2.1) were randomized (double-blind) to apixaban
5 mg twice daily (2.5 mg twice daily for 2 or more
of: 1. age 280, 2. weight <60 kg, 3. serum crea-
tinine 2133 pmol/l) or to warfarin and followed
for a median of 1.8 years. Principal-outcome rates
(stroke or STE) were 1.60%/year with warfarin
vs. 1.27%/year with apixaban (RR vs. warfarin,
0.79; CI, 0.66-0.95; P <0.01 for superiority). Major-
-bleeding rates were 3.09%/year with warfarin
vs. 2.13% with apixaban (RR, 0.69; P <0.001), with
substantial and statistically significant reduc-
tions in intracranial and gastrointestinal bleeding.
Net clinical-benefit outcome rates (composite of
stroke, STE, major bleeding and all-cause mortal-
ity) were 4.11%/year with warfarin vs. 3.17%/year
with apixaban (RR, 0.85; CI, 0.78-0.92; P <0.001).
MI rates were 0.61%/year with warfarin vs. 0.53%/
year with apixaban (RR, 0.88; P = 0.37). Overall
adverse-event rates occurring were 81.5% (apixa-
ban) vs. 83.1% (warfarin), with no adverse event
categories more frequent on apixaban.

In the Apixaban versus Acetylsalicylic Acid to
Prevent Strokes trial (AVERROES),3? 5599 AF pa-
tients (mean CHADS,, 2.0) unsuitable for war-
farin therapy were randomized double-blind to
apixaban 5 mg twice daily (2.5 mg twice daily in
selected patients) vs. aspirin and followed for
a median of 1.1 year. The trial was stopped early
because of marked outcome differences. Principal-

-outcome rates (stroke or STE) were 3.7%/
year with aspirin vs. 1.6%/year with apixaban
(RR vs. aspirin, 0.45; CI, 0.32-0.62; P <0.001).
The rates of major bleeding were 1.2%/year with
aspirin vs. 1.4% with apixaban (RR, 1.13; P <0.57),
with no significant differences in intracranial or
gastrointestinal bleeding.

Compared with warfarin, both dabigatran and
apixaban are more efficacious for the prevention
of stroke and STE, while rivaroxaban is noninferi-
or to warfarin. Apixaban causes less major bleed-
ing than warfarin, while in comparison with war-
farin there is no more major bleeding with either
dabigatran 150 mg or rivaroxaban. There is sig-
nificantly less intracranial bleeding with each of
the new agents than with warfarin.

Current recommendations for antithrombotic
therapy Both the ESC? and the Canadian Cardio-
vascular Society (CCS)" recommend that patients
with AF or AF], whether paroxysmal, persistent,
or permanent, be stratified for risk of stroke using
the CHADS, score and for risk of bleeding on an-
ticoagulation using the HAS-BLED score and that
most should receive antithrombotic therapy. Both
the ESC and the CCS recommend OACs for pa-
tients with a CHADS, equal to 2 or higher. The ESC

recommends that patients with a CHADS, of 1 or
less be further stratified using the CHA,DS,-VASc.
If a CHA,DS,-VASc is 1 or less, then the recom-
mendation is for either OAC or aspirin, with OAC
preferred. If a CHA,DS,-VASc s equal to 0, the rec-
ommendation is either no antithrombotic ther-
apy or aspirin, with no antithrombotic therapy
preferred. The CCS recommends OACs for most
patients with a CHADS, score of 1, with aspirin
as a reasonable alternative in some patients as
indicated by risk-benefit. If a CHADS, is 0, it is
recommended that the additional CHA,DS,-VASc
risk factors of age 65-74 years, vascular disease,
and female sex be considered and that appropri-
ate therapy could range from OAC to aspirin to
no antithrombotic agent (FIGURE).

The 2012 guidelines of the CCS' recommend
that when OAC therapy is indicated, most pa-
tients should receive dabigatran or rivaroxaban
(or apixaban when it becomes available) in prefer-
ence to a VKA. The recommendation is based on
comparisons with warfarin showing that dabiga-
tran (150 mg) and apixaban have greater efficacy
and rivaroxaban has similar efficacy for stroke pre-
vention; dabigatran and rivaroxaban have no more
major bleeding and apixaban has less; all 3 new
OACs have less intracranial bleeding; and all 3 are
much simpler to use. The recently updated 2012
guidelines of the ESC*® make an essentially iden-
tical recommendation.?® A 2011 focused update
of the American Heart Association Guidelines®*
gave a class [ recommendation to the use of dab-
igatran as an alternative to warfarin in patients
who do not have a prosthetic heart valve or he-
modynamically significant valve disease, severe
renal failure (CrCl, <15 ml/min) or advanced liver
disease (impaired baseline clotting function). Al-
though there are differences in the mechanisms of
action of the new OACs, in their pharmacokinetics
and pharmacodynamics and in the specific find-
ings in the clinical trials of these agents, indirect
comparisons do not show major differences®® and
practice guidelines do not recommend the choice
of any specific agent over another.'%3?

Elderly patients Advanced age (>75 years) is a risk
factor for both ischemic stroke and major hem-
orrhage. In RE-LY,?° the efficacy of dabigatran
over warfarin was no different among patients
aged 75 years and older and those less than 75
years. In the overall cohort, there was no signif-
icant difference in major bleeding between war-
farin and dabigatran 150 mg, but there was a sig-
nificant interaction between age and the choice of
therapy?® with 150 mg doses of dabigatran caus-
ing more major bleeding than warfarin among
patients aged 75 years and older. It seems pru-
dent to prescribe dabigatran at 110 mg for pa-
tients aged 75 years and above. For both rivar-
oxaban and apixaban, efficacy against stroke/
STE and safety for the avoidance of major hem-
orrhage is not significantly different between pa-
tients aged 75 years and older vs. those younger
than 75 years.30%
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assess thromboembolic risk (CHADS,)

v \ 4 v
’, CHADS, = 0 _‘ CHADS, = 1 CHADS, >2
increasing stroke risk
l l l \ 4 v
no antithrombic ASA 0ACe® 0ACe® 0AC
\ 4 A 4 \ 4
either female age 65 or com-
no additional risk sex or vascular bination of female
factors for stroke di sex and vascular
Isease disease
FIGURE The Canadian Coronary artery disease When an AF patientalso  significantly lower mortality.*' A recent publica-

Cardiovascular Society
algorithm™ for choice of
antithrombotic therapy in
patients with atrial
fibrillation (with
permission from Elsevier)
a ASAis areasonable
alternative in selected
patients as indicated by
risk-benefit analysis
Abbreviations: ASA —
acetylsalicylic acid,

OAC - oral anticoagulant

has coronary artery disease (CAD), optimal an-
tithrombotic therapy must address both condi-
tions. For primary prevention of coronary events,
low-intensity warfarin (INR, 21.5) and aspirin are
equally effective.’” Although no RCTs have spe-
cifically addressed antithrombotic management
of patients with AF who also have CAD, it seems
reasonable that patients with AF who have stable
CAD should receive antithrombotic therapy based
upon their risk of stroke (aspirin for CHADS,, 0;
OAC for CHADS,, >1)"®

For secondary prevention post-MI, warfarin
alone (INR, 2.8-4.8) is at least as efficacious as
aspirin alone in preventing coronary events.?’
RCTs have shown the benefits of aspirin plus
clopidogrel for up to 1 year following an acute
coronary syndrome (ACS), with or without per-
cutaneous coronary intervention (PCI), and for
PCI (both elective and post-ACS).3” There has
been no rigorous comparison of the combina-
tion of aspirin and clopidogrel vs. warfarin for
patients post-ACS, but RCTs have shown that
aspirin plus clopidogrel is more effective than
warfarin (alone or in combination with aspirin)
post-PCI. There are no RCTs that have compared
various antithrombotic regimens among patients
with AF, but the so called triple therapy (a com-
bination of OAC, aspirin, and a thienopyridine)
is often prescribed. Such patients should receive
antithrombotic therapy based on a balanced as-
sessment of their risks of stroke, of recurrent
coronary events, and of bleeding associated with
the use of combinations of antithrombotic ther-
apies. The issues regarding antithrombotic ther-
apies for patients with CAD plus AF have been
extensively discussed in recent evidence-based
guidelines.38-40

The finding in RE-LY?® of a significant excess of
MIs on dabigatran raised concerns, which were
augmented by a meta-analysis of 7 dabigatran tri-
als showing a significant excess of MI, although

tion from RE-LY* found that net clinical benefit
favored dabigatran over warfarin. There was no
suggestion of excess MI in the trials of either ri-
varoxaban or apixaban, and it is generally agreed
that the benefits over warfarin of all 3 new OACs
are likely to outweigh harm in most patients with
AF, including those with CAD."

Chronic kidney disease  AF patients may also have
chronic kidney disease (CKD), which can affect
drug metabolism, rates of bleeding, and rates of
stroke.*3"*5 Management of AF patients therefore
requires accurate assessments of renal function
and recognition of comorbid CKD to optimize
the efficacy and safety of antithrombotic thera-
pies. The results of RCTs of stroke/STE preven-
tion support the use of new OACs in patients with
mild-to-moderate CKD, but there are no RCT data
in patients with severe CKD (estimated glomer-
ular filtration rate, <30 ml/min). Observational
studies of warfarin for stroke prevention in AF
patients with CKD have provided inconsistent re-
sults. A group of leading renal experts have ad-
vised that, in the absence of more rigorous data,
routine anticoagulation of dialysis-dependent
CKD patients with AF for primary prevention of
stroke is not indicated.*®

Cardioversion Although the management of
the arrhythmia of AF focuses primarily on rate
control, cardioversion is commonly undertak-
en in appropriately selected patients. Evidence
from rigorous case series and cohort studies in-
dicates that cerebral and systemic thromboembo-
lism are clear risks associated with both electrical
and pharmacological cardioversion.*’ According-
ly, guidelines generally recommend that patients
should receive an OAC at therapeutic levels for
at least 3 weeks prior to cardioversion and that it
should be continued for 4 weeks subsequently.?4
New-onset AF is generally thought not to warrant
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OAC if cardioversion is undertaken within 48
hours from onset. In some patients at partic-
ularly high risk of stroke, it may be appropri-
ate to administer 3 weeks of OAC precardiover-
sion even when the duration of AF is less than
48 hours. In situations of hemodynamic compro-
mise from rapid AF, urgent cardioversion may be
warranted with no or only a short duration of an-
ticoagulation even when the AF has been pres-
ent for more than 48 hours. There is good evi-
dence that the absence of left atrial thrombus
on transesophageal echocardiography (TEE) indi-
cates a very low risk of stroke in association with
cardioversion.*® Accordingly, TEE-guided cardio-
version may be appropriate with the availability
of expert TEE and the use of 4 weeks of OAC fol-
lowing cardioversion.2*?

Invasive procedures A patient with AF may re-
quire a surgical or diagnostic procedure with
an associated risk of major bleeding. The risk
of thromboembolism during interrupted or re-
duced antithrombotic therapy must be weighed
against the risk of major bleeding if therapy is
maintained.” It is reasonable to consider first
the risk of stroke in such a patient. If it is low
(CHADS,, £2), the antithrombotic agent may be
discontinued before the procedure (aspirin or
clopidogrel for 7-10 days, warfarin for 5 days if
the INR is from 2 to 3, and dabigatran or rivar-
oxaban for 2 days), and reinstated once post-pro-
cedure hemostasis is established (about 24 hours).
If the risk of bleeding is low and the operator is
expert, it may be appropriate to continue the an-
tithrombotic therapy without interruption. When
the risk of stroke is high, the antithrombotic ther-
apy may be continued uninterrupted if the risk
of major bleeding is low and the operator is ex-
pert. If the risk of bleeding is higher and the clin-
ical consequences greater, some form of bridging
therapy may be necessary in conjunction with
the procedure, with the minimal possible dura-
tion of absence of antithrombotic therapy.

Summary AF is common, and the prevalence in-
creases sharply with the age over 65 years. The an-
nual risk of stroke averages 4.5%, but with a wide
range depending on the presence of well-recog-
nized risk factors. The risk of stroke, usually fol-
lowed by major neurological deficit or death, is
reduced about two-thirds by VKA and about 20%
by aspirin. Dabigatran, rivaroxaban, and apixa-
ban are new OACs which obviate many of the dif-
ficulties for patients and doctors in the use of
VKA. They offer advantages of efficacy and safe-
ty, which vary somewhat from one agent to an-
other and offer excellent alternatives to VKA for
stroke prevention.

REFERENCES

1 Singer DE, Albers GW, Dalen JE, et al.; American College of Chest
Physicians. Antithrombotic therapy in atrial fibrillation. Chest. 2008; 133:
546S-592S.

2 European Heart Rhythm Association; European Association for Car-
dio-Thoracic Surgery, Camm AJ, Kirchof P, Lip GY, et al. Guidelines for
the management of atrial fibrillation. The Task Force for the Management
of Atrial Fibrillation of the European Society of Cardiology (ESC). Europace.
2010; 12: 1360-1420.

3 Cairns JA, Connolly SJ. Nonrheumatic atrial fibrillation: risk of stroke
and role of antithrombotic therapy. Circulation. 1991; 84: 469-481.

4 Wolf PA, Dawber TR, Thomas HE Jr, Kannel WB. Epidemiologic assess-
ment of chronic atrial fibrillation and risk of stroke: the Framingham Study.
Neurology. 1978; 28: 973-977.

5 Risk factors for stroke and efficiency of antithrombotic therapy in atri-
al fibrillation. Analysis of pooled data from five randomized controlled trials.
Arch Intern Med. 1994; 154: 1449-1457.

6 Gage BF, Waterman AD, Shannon, et al. Validation of clinical classifica-
tion schemes for predicting stroke: results from the National Registry of Atri-
al Fibrillation. JAMA. 2001; 285: 2864-2670.

7 Gage BF, van Walraven C, Pearce L, et al. Selecting patients with atrial
fibrillation for anticoagulation. Stroke risk stratification in patients taking as-
pirin. Circulation. 2004; 110: 2287-2292.

8 Lip GY, Nieuwlaat R, Pisters R, et al. Refining clinical risk stratification
for predicting stroke and thromboembolism in atrial fibrillation using a nov-
el risk factor-based approach: The Euro Heart Survey on Atrial Fibrillation.
Chest. 2010; 137: 263-272.

9 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.

10 Lane DA, Lip GY. Female gender is a risk factor for stroke in atrial fibril-
lation patients. Thromb Haemost. 2009; 101: 802-805.

11 Van Staa TP, Setakis E, Di Tanna GL, et al. A comparison of risk stratifi-
cation schemes for stroke in 79,884 atrial fibrillation patients in general prac-
tice. J Thromb Haemost. 2011; 9: 39-48.

12 Stroke Prevention in Atrial Fibrillation Study. Final results. Circulation.
1991; 84: 527-539.

13 Hohnloser SH, Pajitnev D, Pogue J, et al. Incidence of stroke in parox-
ysmal versus sustained atrial fibrillation in patients taking oral anticoagula-
tion or combined antiplatelet therapy: an ACTIVE W Substudy. J Am Coll
Cardiol. 2007; 50: 2156-2161.

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

15 Healey JS, Connolly SJ, Gold MR, et al.; ASSERT Investigators. Sub-
clinical atrial fibrillation and the risk of stroke. N Engl J Med. 2012; 366:
120-129.

16  Petersen P, Godtfredsen J. Embolic complications in paroxysmal atrial
fibrillation. Stroke. 1986; 17: 622-626.

17 Wolf PA, Kannel WB, McGee DL, et al. Duration of atrial fibrillation and
eminence of stroke: the Framingham Study. Stroke. 1983; 14: 664-667.

18 Biblo LA, Yuan Z, Quan KJ, et al. Risk of stroke in patients with atrial
flutter. Am J Cardiol. 2001; 87: 346-349.

19 Skanes AC, Healey JS, Cairns JA, et al.; the CCS Atrial Fibrillation
Guidelines Committee. Focused 2012 update of the Canadian Cardiovascu-
lar Society atrial fibrillation guidelines: Recommendations for stroke preven-
tion and rate/rhythm control. Can J Cardiol. 2012; 28: 125-136.

20 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 fi-
brillation: the Euro Heart Survey. Chest. 2010; 138: 1093-1100.

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

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

23 Apostolakis S, Lane DA, Guo Y, et al. Performance of the HEMOR-
R2HAGES, ATRIA, and HAS-BLED bleeding risk prediction scores in patients
with atrial fibrillation undergoing anticoagulation; The AMADEUS (Evaluating
the Use of SR34006 Compared to Warfarin or Acenocoumarol in Patients
With Atrial Fibrillation) Study. J Am Coll Cardiol. 2012; 60: 861-867.

24 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.

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

26  ACTIVE Writing Group of the ACTIVE Investigators, Connolly S, Pogue
J, Hart R, et al. Clopidogrel plus aspirin versus oral anticoagulation for atrial
fibrillation in the Atrial fibrillation Clopidogrel Trial with Irbesartan for preven-

POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ  2012; 122 (9)



tion of Vascular Events (ACTIVE W): a randomised controlled trial. Lancet.
2006; 367: 1903-1912.

27 ACTIVE Investigators, Connolly SJ, Pogue J, Hart RG, et al. Effect of
clopidogrel added to aspirin in patients with atrial fibrillation. N Engl J Med.
2009; 360: 2066-2078.

28  Paikin JS, Eikelboom J, Cairns JA, Hirsh J. New antithrombotic agents
- insights from clinical trials. Nat Rev Cardiol. 2010; 7: 498-509.

29 Connolly SJ, Ezekowitz MD, Yusuf S, et al.; RE-LY Steering Committee
and Investigators. Dabigatran versus warfarin in patients with atrial fibrilla-
tion. N Engl J Med. 2009; 361: 1139-1151.

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

31 Granger CB, Alexander JH, McMurray JV, et al.; ARISTOTLE Commit-
tees and Investigators. Apixaban versus warfarin in patients with atrial fibril-
lation. N Engl J Med. 2011; 365: 981-993.

32 Connolly SJ, Eikelboom J, Joyner C, et al.; AVERROES Steering Com-
mittee and Investigators. Apixaban in patients with atrial fibrillation. N Engl
J Med. 2011; 364: 806-817.

33 Camm AJ, Lip GY, De Caterina R, et al. 2012 focused update of
the ESC guidelines for the management of atrial fibrillation: An update of
the 20120 ESC guidelines for the management of atrial fibrillation. *Devel-
oped with the special contribution of the European Heart Rhythm Associa-
tion. Eur Heart J. 2012 Aug 24. [Epub ahead of print].

34 Wann LS, Curtis AB, Ellenbogen KA, et al. 2011 ACCF/AHA/HRS fo-
cused update on the management of patients with atrial fibrillation (update
on dabigatran): a report of the American College of Cardiology Foundation/
American Heart Association Task Force on practice guidelines. J Am Coll
Cardiol. 2011; 57. 1330-1337.

35 Lip GY, Larsen TB, Skjeth F, Rasmussen LH. Indirect comparisons of
new anticoagulant drugs for efficacy and safety when used for stroke pre-
vention in atrial fibrillation. J Am Coll Cardiol. 2012; 60: 738-746.

36  Eikelboom JW, Wallentin L, Connolly SJ, et al. Risk of bleeding with 2
doses of dabigatran compared with warfarin in older and younger patients
with atrial fibrillation: an analysis of the randomized evaluation of long-term
anticoagulant therapy (RE-LY) trial. Circulation. 2011; 123: 2363-2372.

37 Becker RC, Meade TW, Berger PB, et al.; American College of Chest
Physicians. The primary and secondary prevention of coronary artery dis-
ease:: American College of Chest Physicians Evidence-Based Clinical Prac-
tice Guidelines (8th Edition). Chest. 2008; 133: 776S-814S.

38 King SB 3rd, Smith SC Jr, Hirshfeld JW, et al. 2007 Focused Update of
the ACC/AHA/SCAI 2005 Guideline Update for Percutaneous Coronary Inter-
vention: a report of the American College of Cardiology/American Heart As-
sociation Task Force on Practice Guidelines: 2007 Writing Group to Review
New Evidence and Update the ACC/AHA/SCAI 2005 Guideline Update for
Percutaneous Coronary Intervention, Writing on Behalf of the 2005 Writing
Committee. Circulation. 2008; 117: 261-295.

39 Fuster V, Rydén LE, Cannon AS, et al. ACC/AHA/ESC 2006 Guidelines
for the Management of Patients with Atrial Fibrillation: a report of the Amer-
ican College of Cardiology/American Heart Association Task Force on Prac-
tice Guidelines and the European Society of Cardiology Committee for
Practice Guidelines (Writing Committee to Revise the 2001 Guidelines for
the Management of Patients With Atrial Fibrillation): developed in collabora-
tion with the European Heart Rhythm Association and the Heart Rhythm So-
ciety. Circulation. 2006; 114: e257-e354.

40 You JJ, Singer DA, Howard PA, et al.; American College of Chest Phy-
sicians. Antithrombotic therapy for atrial fibrillation: Antithrombotic Thera-
py and Prevention of Thrombosis, 9th ed: American College of Chest Phy-
sicians Evidence-Based Clinical Practice Guidelines. Chest. 2012; 141;
€531S-e5758.

41 Uchino K, 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.

42 Hohnloser SH, Oldegren J, Yang S, et al. Myocardial ischemic events
in patients with atrial fibrillation treated with dabigatran or warfarin in
the RE-LY (Randomized Evaluation of Long-Term Anticoagulation Therapy)
trial. Circulation. 2012; 125: 669-676.

43 Baber U, Howard VJ, Halperin JL, et al. Association of chronic kid-
ney disease with atrial fibrillation among adults in the united states: REa-
sons for Geographic and Racial Differences in Stroke (REGARDS) Study. Circ
Arrhythm Electrophysiol. 2011; 4: 26-32.

44 Maringh R, Lane DA, Lip GY. Sever renal impairment and stroke preven-
tion in atrial fibrillation. J Am Coll Cardiol. 2011; 57: 1339-1348.

45  Olesen JB, Lip GY, Kamper AL, et al. Stroke and bleeding in atrial fibril-
lation with chronic kidney disease. N Engl J Med. 2012; 367: 625-635.

46 Herzog CA, Asinger RW, Berger AK, et al. Cardiovascular disease in
chronic kidney disease. A clinical update from kidney disease: Improving
Global Outcomes (KDIGO). Kidney Int. 2011; 80: 572-586.

47 Cairns JA, Connolly S, McMurtry S, et al.; CCS Atrial Fibrillation Guide-
lines Committee. Canadian Cardiovascular Society atrial fibrillation guide-
lines 2010: Prevention of stroke and systemic thromboembolism in atrial fi-
brillation and flutter. Can J Cardiol. 2011; 27: 74-90.

48  Klein AL, Grimm RA, Murray RD, et al. Use of transesophageal echocar-
diography to guide cardioversion in patients with atrial fibrillation. N Engl
J Med. 2001; 344: 1411-1420.

REVIEW ARTICLE Prevention of stroke and systemic embolization in atrial fibrillation... 435



ARTYKUL POGLADOWY

Zapobieganie wystepowaniu udaru

niedokrwiennego mézgu i zatorowosci

systemowej w migotaniu przedsionkéw:

kanadyjski punkt widzenia

John A. Cairns

University of British Columbia, Vancouver, British Columbia, Kanada

StOWA KLUCZOWE

antagonisci
witaminy K,
doustne leki
przeciwkrzepliwe,
migotanie
przedsionkoéw,
wytyczne praktyki
klinicznej,
zapobieganie udarowi
niedokrwiennemu
mozgu

Adres do korespondencii:

John A. Cairns, MD, FRCPC, FACC,
Professor of Medicine, University

of British Columbia, GLD Health Care
Centre, 2775 Laurel St, Vancouver,
BC, Kanada, V5Z 1M,

tel.: +1-604-875-4111,

fax: +1-604-875-5611,

e-mail: jacaims@medd.med.ubc.ca
Praca wplyneta: 25.07.2012.
Przyjeta do druku: 26.07.2012.

Nie zgfoszono sprzeczno$ci
intereséw.

Pol Arch Med Wewn. 2012;

122 (9): 428-436

Tlumaczyta dr med. Anna Kalinska
Copyright by Medycyna Praktyczna,
Krakéw 2012

436

STRESZCZENIE

Czesto$¢ wystepowania migotania przedsionkéw (atrial fibrillation — AF) wsrdd ogdétu populacji oce-
nia sig na okoto 1%, jednak jest to zjawisko znacznie czestsze wéréd oséb starszych. Roczne ryzyko
wystapienia udaru niedokrwiennego mézgu w przypadku niestosowania lekéw przeciwkrzepliwych wynosi
w przyblizeniu 4,5%, ale warto$¢ ta moze oscylowaé migedzy <1% a 20% u poszczegdlnych chorych,
w zalezno$ci od wystepowania dobrze znanych czynnikéw ryzyka. Ryzyko wystapienia udaru niedokrwi-
ennego mozgu, najczes$ciej prowadzacego do znacznego uposledzenia czynnos$ci uktadu nerwowego lub
$mierci, moze by¢ zmniejszone o 2/3 w przypadku podawania doustnych antagonistéw witaminy K (vitamin
K antagonist — VKA) i 0 20% w przypadku podawania aspiryny. Korzy$ci wynikajace ze zmniejszenia tego
ryzyka na ogét przewazajg nad ryzykiem krwotokéw wywotanych przez doustne antykoagulanty. Nowe
doustne leki przeciwkrzepliwe (dabigatran, riwaroksaban i apiksaban) pozwalajg unikng¢ wielu trudno$ci
napotykanych dotychczas podczas stosowania doustnych VKA. Duze randomizowane préby kliniczne
przeprowadzone w ostatnim okresie potwierdzity przewage tych lekéw nad warfaryng w zakresie ich
skutecznosci i bezpieczenstwa, ktérych zakres rdzni sie nieznacznie miedzy poszczegoélnymi preparatami,
ale wszystkie stanowig doskonatq alternatywe dla VKA w zapobieganiu udarowi niedokrwiennemu.
Najnowsze wytyczne praktyki klinicznej zalecaja te leki jako alternatywe dla VKA.
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