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Introduction of the Revised Guidelines

The present guidelines are a revision of the 2008 version of
Guidelines for Pharmacotherapy of Atrial Fibrillation,' which
were originally published in 2001,? and reflect new findings
obtained during the past five years since the publication of the
2008 revision.

Treatment strategies for atrial fibrillation (AF) consist of rate
control, thythm control (treatment to restore sinus rhythm and
prevent recurrences), and antithrombotic therapy. Recent find-
ings have indicated that there is no significant difference be-
tween strict and lenient rate control in outcome after several
years. On the other hand, no drastic changes have occurred in
pharmacotherapy to restore sinus rhythm and prevent AF re-
currences. Although upstream therapy was highly anticipated
as an important preventive strategy, several prospective clinical
trials reported negative results. Catheter ablation has become
prevalent in Japan, and the results superior to pharmacotherapy
have been reported. In the present revision, catheter ablation is
described as an essential technique for the treatment of AF.

Major changes made for the present revision are as follows.

New Oral Anticoagulants: The first is the inclusion of new
oral anticoagulants (NOACs) in the guidelines. An oral direct
thrombin inhibitor and factor Xa (FXa) inhibitors, which were
developed to overcome the drawbacks of warfarin, have not
been widely used in Japan yet, and further clinical experience
must be accumulated. The level of evidence for individual
NOAC:s is based on data obtained as of December 2013, Read-
ers should be alert for new information about these drugs as
new findings are being uncovered one after another.

Target PT-INR: Information on optimal anticoagulation in-
tensity with warfarin was obtained in the J-RHYTHM Regis-
try, a prospective study in more than 7,000 Japanese patients,
which indicated that the target range of prothrombin time in-
ternational normalized ratio (PT-INR) would be 1.6~2.6 for
Japanese patients, especially those over 70 years of age. The
difference in optimal PT-INR levels between Japanese and

Western patients was confirmed.

Risk Assessment: The CHADS: score was used to stratify the
risk of cardiogenic embolism in the previous revision, and has
also been used in prospective clinical trials conducted follow-
ing the publication of the previous guidelines. We therefore
use the CHADS: score, rather than the newer score CHA2DS2-
VASc, in the present revision that was written on the basis of
the results of clinical trials using the CHADS2 score.

Changing Definitions of Some Terms: In the present guide-
lines, *“valvular AF” is defined as AF in patients with pros-
thetic valve replacement using mechanical valves or biopros-
thetic valves, or those with AF and rheumatic mitral disease
(mitral stenosis in most cases). In this revision, AF in patients
after mitral valve plasty is no longer included in “valvular
AF”. AF associated with non-rheumatic mitral regurgitation is
classified into non-valvular AF. The definition of “lone” AF
differs among specialists, and has changed over time. A strict
definition of “lone” AF may cause confusion in selecting treat-
ment in the clinical setting. In the present revision, we avoid
using the term “lone” as much as possible, and describe it as
AF "with no clinically significant structural heart disease”.
Structural heart diseases include cardiac hypertrophy, cardiac
dysfunction, and cardiac ischemia.

The above-mentioned new findings were included in the
present revision to provide guidelines suitable for patients with
AF in Japan. As with any guidelines, the present ones provide
“guidance” for selection of treatment options by practitioners,
who must understand the pathophysiological characteristics of
AF in each patient and determine the optimal treatment strat-
egy for him or her accordingly. It should be noted that determi-
nation of treatment by attending physicians based on the spe-
cific conditions and circumstances of their patients should take
precedence over the guidelines, and that the present guidelines
provide no grounds for argument in cases of legal prosecution.

| Epidemiology of AF

The prevalence of AF increases with age. Epidemiological
surveys in North America and Western Europe*’ have indi-
cated that the prevalence of AF increases very slowly with age
in people under 60 years of age, and that it is less than 2% in
people in their early 60s. The prevalence then increases sig-
nificantly in more elderly people to 9~14% of the general
population over 80 years of age. Although some surveys have
reported no difference between sexes, many studies have re-
ported that the prevalence of AF is higher in men than in
women. In Japan, the results of a national survey® of randomly
sampled populations in different areas in Japan and an epide-
miological survey” conducted by the Japanese Circulation So-
ciety indicated that the prevalence of AF increases slowly up
to 60 years of age to approximately 1% of the general popula-
tion, and that the increase beyond 70 years of age is slower
than in Western countries. The prevalence of AF is only around
3% of the general population over 80 years of age in Japan.
Male patients are strongly predominant in Japan. Studies in
Korea!" and Taiwan'" have reported prevalences similar to Japan.

The types and prevalences of diseases underlying AF differ

between Japan and Western countries, as well. Recent stud-
ies!? in Western countries have reported that hypertension is
observed in about 60% of patients, and ischemic heart dis-
eases in 25~33% of patients with AF, while valvular heart
disease is uncommon. In Japan,'®! the prevalences of hyper-
tension, ischemic heart disease, and valvular heart diseases in
patients with AF are about 60%, 10%, and 10~20%, respec-
tively, and the prevalence of ischemic heart disease is substan-
tially lower than in Western countries. Risk factors for the
development of AF that have been identified in Western stud-
ies's include aging, diabetes mellitus, hypertension, cardiac
diseases (ischemic and valvular heart diseases), heart failure,
excessive alcohol consumption, and obesity, while those spec-
ified in the Hisayama Study,'® an epidemiological survey in
Hisayama town, Kyushu, Japan include aging, heart diseases
(ischemic and valvular heart diseases), and alcohol consump-
tion. Recent studies'” in Japan have revealed that metabolic
syndrome is a risk factor for the development of AF. Recent
studies have revealed that chronic kidney disease! and smok-
ing" increase the risk of the development of AF.



Il Pathophysiology of AF

1. Pathophysiology of AF

AF is characterized by unorganized and rapid irregular atrial
activation with loss of the contribution of atrial contraction to
ventricular filling, resulting in decrease in cardiac output. This
causes hemodynamic impairment and exacerbation of heart
failure. A persistently rapid ventricular rate during AF may
cause tachycardia-induced cardiomyopathy.” In addition, AF
decreases atrial blood flow velocity, which may cause intra-
atrial thrombogenesis.

2. Underlying Diseases

Some diseases are frequently associated with AF. Generally,
at the onset of AF, (1) mechanical load on the left atrium, (2)
autonomic nervous system activity, and (3) changes in ion chan-
nels in the atrial myocardium are involved simultaneously or
in sequence as substrates for the development of AF.?1> Hy-
pertension is one of the most prevalent major risk factors for
the development of AF, and it has been demonstrated that
appropriate antihypertensive treatment decreases the incidence
of new-onset AF.** In patients with hyperthyroidism* and
those with familial AF,* altered or abnormal expression of
potassium channel-related genes promotes the development of
AF. Lone AF, which is defined as AF with no structural heart

diseases, has recently been pointed out to relate to several forms
of familial AF associated with genetic alterations, and also to
single nucleotide polymorphisms.?

3. Types and Clinical Significance of AF

AF is classified by its duration of continuation, into paroxys-
mal, persistent, and permanent AF (See Section IV. “Clinical
Picture™). AF may progress from paroxysmal to persistent AF,
and then eventually to permanent AF. During AF, a decrease
in cardiac output may occur due to loss of atrial contraction.
Patients with AF thus experience easy fatigability during ef-
fort including exercise in addition to palpitation. In patients
with poor cardiac function or those with hypertrophic cardio-
myopathy, AF may significantly exacerbate heart failure and
induce pulmonary congestion. In some patients, persistently
rapid ventricular rate during AF causes cardiomyopathy-like
symptoms. In patients with Wolff-Parkinson-White (WPW) syn-
drome, a condition characterized by accessory pathways in the
heart, AF may in rare cases lead to ventricular fibrillation.?’

As AF may cause low blood flow velocity in the atrium,
atrial endothelial dysfunction, or changes of coagulation activ-
ity, left atrial thrombus may occur and result in cerebral em-
bolism. Patients with AF are treated according to the type and
pathophysiology of AF.

Il Electrophysiological Mechanism of AF

1. Mechanism of Onset of AF

When atrial electrogram is recorded during AF, irregular, very
fast, and unorganized activation is observed in many segments.
It has been demonstrated in animals and humans that these
abnormal activations are caused by a focal mechanism, i.e.,
abnormal focal excitability (automaticity), and random reentry
of multiple wavelets.

1.1 Focal Mechanism

The focal mechanism is characterized by rapidly firing atrial
foci and fibrillatory conduction in the atria. Electrophysiolog-
ically, it is similar to ectopic atrial tachycardia. On clinical
grounds, AF originating from localized area in the atrium or
vena cava is believed to be due to a focal mechanism.?® On the
other hand, about 90% of frequent atrial premature contrac-
tions observed in patients with paroxysmal AF originate in the
pulmonary veins.?*" Short runs of atrial premature contrac-
tions may lead to a rapidly firing driver, which can cause fi-
brillatory conduction and eventually AF. In addition, prema-
ture contractions originating in the pulmonary veins may trigger
reentry in the atrium, causing AF. It has been suggested that
the development of premature atrial contractions originating
in the pulmonary veins and a rapidly firing driver result from
triggered activity in the pulmonary veins or reentry in the re-
gion of the junction of the left atrium and pulmonary vein.3!3?

1.2 Reentry of Multiple Wavelets
In an experiment using Langendorff-perfused hearts in which

AF was induced under infusion of acetylcholine, focal activa-
tions were observed simultaneously at least 3~6 foci in the
atrium. Some of these simultaneously circulating wavelets may
disappear and the others split into branches, causing random
reentry, which continues to maintain AF.* Reentry of multiple
wavelets has also been observed during AF induced in a model
of sterile pericarditis.™ The role of reentry in the development
of AF is still unclear anatomically, and reentry may result from
functional barriers such as refractory period and anisotropic
conduction. Various types of reentry such as leading circle
reentry,* anisotropic reentry,* and spiral reentry?” have been
experimentally identified.

2. Electrical and Structural Remodeling

Reentry of multiple wavelets will occur only when the excita-
tion wavelength is short enough or the atria are large enough.*
Since the excitation wavelength is determined by the product
of conduction velocity and refractory period, the conduction
velocity must be slow or the refractory period must be short
enough to maintain AF. The concept of “atrial fibrillation be-
gets atrial fibrillation”,* where AF (tachycardia) shortens the
atrial refractory period (this change is referred to as electrical
remodeling), making possible the reentry of multiple wave-
lets, is an important factor in the induction of permanent AF.
It has been proposed that electrical remodeling develops through
the accumulation of intracellular calcium ions, a decrease in
calcium current, and shortened duration of the action poten-
tial ! When tachycardia persists, the excitation wavelength



decreases further due to down-regulation of ion channels and
a decrease in conduction velocity due to a decrease in sodium
current.

When AF persists for a long period of time, structural
changes such as hypertrophy and fibrosis of the atrial myocar-
dium and altered gap junctions may occur (these changes are
referred to as structural remodeling).**4! Fibrosis will decrease
conduction velocity and increase the heterogeneity of conduc-
tion, making the atria susceptible to reentry.*2 In patients with
AF complicated by structural heart disease, atrial structural
remodeling tends to progress further, and AF tends to develop
more frequently and to persist for long periods of time.

3. Genetic Risk and Electrophysiological Changes

Youths with lone AF often have a family history of AF (in
15~30%).* In a prospective cohort study within the Framingham

Heart Study, the presence of AF in at least one parent in-
creased the risk of offspring AF with an odds ratio of 1.85.
When age at onset of AF was limited to younger than 75 years
in both parents and offspring, the odds ratio increased to
3.23.% Families with an autosomal dominant form of AF have
been reported, and a mutation in the KCNQI gene (S140G)
was suspected as a cause of the familial AF.* Mutations in the
cardiac sodium channel gene SCN5A,* the gap junction pro-
tein gene (GJAS)," and the natriuretic peptide precursor A
gene (NPPA)* have been detected in families with AF. Tt has
been found that a strong association is present between two
sequence variants (rs220073 and rs10033464) on chromosome
4425 and AF, and the risk of AF increases by 1.71 and 1.42 per
copy, respectively.*® Chromosome 425 variants have been
suggested to modulate clinical expression of latent mutations
in SCN5A, KCNQI, NPPA, and NKX2.5 genes in familial
AER#®

IV Clinical Picture

1. Classification of AF

Since AF is a chronic progressive disease with a variety of
clinical pictures and there is uncertainty regarding diagnosis
of AF due to methodological and time-dependent factors, ac-
curate classification of AF may not be clinically useful. Given
the long-term natural history of AF,* in which episodes ter-
minate spontaneously in the early stages, increase in duration
and incidence over time, as they repeat and eventually become
permanent, the following classification of AF*! is proposed in
the present guidelines.

First-Detected AF: First episode of AF with electrocardio-
graphic documentation, regardless of how long the AF episode
has continued.

Paroxysmal AF: Episodes that return to sinus rhythm within
7 days after onset.

Persistent AF: Episodes that last longer than 7 days.
Long-Term Persistent AF: Persistent AF lasting >one year.
Permanent AF: Episodes that cannot be terminated with elec-
trical or pharmacological cardioversion.

The duration of AF should be comprehensively determined
by clinicians based on the history and symptoms of AF and
ECG findings.

2. First-Detected AF

First-detected AF is defined as the first episode of AF docu-
mented electrocardiographically, regardless of whether it is
truly the first episode of AF in the patient. It is important to
reclassify first-detected AF according to the history, symptoms,
and ECG findings in the past and present and the clinical course
after the diagnosis of AF.

When the first-detected AF episode is transient and termi-
nates spontaneously, AF does not recur for several years in
about 50% of such patients.™ Patients with AF that occurs dur-
ing the acute phase of myocardial infarction or the early post-
operative period after heart surgery and patients with AF as-
sociated with underlying conditions such as hyperthyroidism,

where the cause or contributor can be removed or corrected,
do not require continuous administration of antiarrhythmic
drugs. In patients in whom the first-detected AF lasts longer
than 7 days, AF does not terminate spontaneously, Whether
cardioversion is required should be determined by overall con-
sideration of the background characteristics and quality of life
(QOL) of individual patients.

3. Paroxysmal AF

Paroxysmal AF returns to sinus rhythm within 7 days (within
48 hours in many cases) with or without pharmacotherapy or
non-pharmacotherapy, and is observed during the early phases
of persistent/permanent AF, Although many patients with AF
respond well to pharmacotherapy early after onset, they tend
to become unresponsive to pharmacotherapy later. In a long-
term observational study®* in Japan in which patients with AF
were followed for 15 years on average, paroxysmal AF pro-
gressed to persistent/permanent AF at an average of 5.5%/year
in patients receiving Class I antiarrhythmic drugs. In Japan,
age, left atrial diameter, prior myocardial infarction, valvular
heart disease, and diabetes mellitus have been reported as in-
dependent risk factors for the progression to persistent/perma-
nent AF.5» In Western countries, the HATCH score (hyper-
tension, age [75 years and older], transient ischemic attack or
stroke, chronic obstructive pulmonary disease and heart fail-
ure) is used to predict the progression to permanent AF.55

Patients with poor QOL due to paroxysmal AF should be
treated with antiarrhythmic drugs to prevent episodes of AF.
However, the duration of pharmacotherapy needed to maintain
sinus thythm should be determined for individual patients based
on comprehensive evaluation of the duration of treatment, back-
ground characteristics, and feasibility of non-pharmacothera-
py with catheter ablation. Patients should continue anticoagu-
lation based on their risk of cerebral infarction regardless of
whether the treatment selected is designed to maintain sinus
thythm or to control heart rate.



4. Persistent AF

Persistent AF is defined as an episode of AF lasting longer
than 7 days. It is impossible to distinguish persistent AF from
permanent AF when neither pharmacclogical nor electrical
cardioversion is performed. Although persistent AF cannot be
terminated with pharmacological cardioversion except when
certain types of antiarrhythmic drugs are used, patients re-
spond well to electrical cardioversion, and 94% of them return
to sinus rhythm.®® AF frequently recurs after cardioversion:
the percentages of patients who remain in sinus rhythm with
common pharmacotherapy are about 50% at year 1, 40% at
year 2, and 30% at year 3.5 The rate of recurrence differs
depending on patient characteristics, and known risk factors
for AF recurrence include advanced age, hypertension, heart
failure, and duration of AF episode.

Patients with AF lasting =one year, which is generally called

long-term persistent AF, are often difficult to maintain sinus
thythm.

Cardioversion followed by maintenance of sinus rhythm is
considered appropriate treatment for patients with poor QOL
but without known risk factors. For other patients, heart rate
control and anticoagulation based on the risk of cerebral in-
farction are also acceptable options of AF treatment.

5. Permanent AF

Permanent AF is defined as AF not responding to pharmaco-
logical or electrical cardioversion. Common policies of treat-
ment for permanent AF aim at preventing possible sequelae of
it rather than controlling AF itself, and perform heart rate con-
trol and anticoagulation based on the risk of cerebral infarc-
tion.

V Treatment

1. How to Develop Treatment Strategies

In the treatment of AF, it is important to target improvement
of controllable underlying diseases other than arrhythmia.
Patients with cardiac dysfunction and ischemia should thus be
treated for such diseases before considering whether antiar-
rhythmic treatment is necessary. During treatment, control of
embolism should be appropriately performed.

Although treatment of AF has been targeted to maintain
sinus rhythm, the results of large-scale clinical trials such as
the PIAF (Pharmacological Intervention in Atrial Fibrilla-
tion).5” the AFFIRM (Atrial Fibrillation Follow-up Investiga-
tion of Rhythm Management),* the RACE (Rate Control ver-
sus Electrical Cardioversion for Persistent Atrial Fibrillation),”
the STAF (Strategies of Treatment of Atrial Fibrillation)™
published in 2000 or later have indicated that rhythm control
therapy to maintain sinus rhythm is not superior to rate control
therapy, and these finding substantially affect the use of antiar-
thythmic drugs.®

In the treatment of AF, physicians should first assess wheth-
er anticoagulation therapy is indicated or not, and then select
either rhythm control therapy or rate control therapy according
to the condition of the patient. Patients with a high risk of
embolism should continue anticoagulation therapy for life even
if sinus rhythm can be maintained. Rate control therapy does
not exacerbate the prognosis of AF, and is rather safe consid-
ering the adverse reactions to antiarrhythmic drugs. Antiarrhyth-
mic drugs may cause serious adverse drug reactions (ADRs)
that may significantly affect the patient outcome, and rhythm
confrol to maintain sinus rhythm is limited in terms of long-
term efficacy. In fact, many patients undergoing rhythm con-
trol therapy experience the progression to persistent or perma-
nent AF.® In patients with permanent AF, rate control and
anticoagulation therapy may often ensure an acceptable QOL.
However, many clinicians know that rate control therapy is
nearly ineffective for patients who have intolerable symptoms
when an AF episode develops.

The results of the J-RHYTHM study5? have demonstrated
that tolerability is important in the treatment of paroxysmal
AF, and that rhythm control therapy to maintain sinus rthythm
is appropriate for patients with paroxysmal AF especially for

relatively young patients with highly symptomatic paroxysmal
AF. In this study, the incidence of serious ADRs to antiar-
rthythmic drugs was very low as compared with that reported
in foreign clinical trials. Although the participants were main-
ly patients with a relatively low risk of thromboembolism,
many patients were treated with warfarin and the incidence of
cerebral infarction was only 2.3% during the mean follow-up
period.

The purpose of antiarrhythmic pharmacotherapy is to im-
prove QOL rather than to decrease mortality or prevent cere-
bral infarction through maintaining sinus rhythm. It should be
noted that participants in the J-RHYTHM study® had a mean
age of 64 years and normal cardiac function without underly-
ing heart disease. We should conduct further studies to find the
best way to treat patients with AF and cardiac dysfunction
who cannot use sodium channel blockers.

1.1 Treatment Strategies Specific to Underlying Diseases
1.1.1 Valvular Heart Disease

When AF develops in patients with valvular heart disease, fur-
ther deterioration of cardiac hemodynamics occurs and embo-
lism develops more frequently. It is thus important to prevent
the development of AF in such patients. Physicians should
consider surgical treatment of valvular heart diseases such as
valve replacement before atrial remodeling progresses. In pa-
tients with valvular heart diseases and AF, use of the Maze
procedure or Radial incision approach to maintain sinus thythm
is recommended. Long-term treatment with Class I antiarrhyth-
mic drugs is.not recommended. Patients should aggressively
undergo upstream therapy to prevent atrial remodeling through
improvement of cardiac function.

1.1.2 Hypertension

Development of AF may possibly be prevented by early treat-
ment of hypertension to ensure appropriate blood pressure
control. Prevention of remodeling of the atria and pulmonary
veins due to hypertension is an important upstream therapy in
controlling the substrates of AF. Blood pressure control is im-
portant in patients with any type of AF, and high blood pres-
sure should not be ignored during treatment of AF, Hyperten-
sion may facilitate the development and maintenance of AF
and increase the risk of embolism. It is recommended that



hypertensive patients with AF should be treated mainly with
angiotensin II receptor blockers (ARBs) or angiotensin con-
verting enzyme (ACE) inhibitors, and combinations of differ-
ent types of antihypertensive drugs may be needed to ensure
sufficient antihypertensive efficacy. Prevention of AF recur-
rence with Class I antiarrhythmic drugs may be effective in
patients without cardiac dysfunction.

1.1.3 Coronary Artery Disease

Treatment targeting AF alone is potentially dangerous in pa-
tients with coronary artery disease. Basically, improvement of
myocardial ischemia should be prioritized. AF complicated by
acute coronary syndrome should be treated with cardioversion
whenever necessary, though Class I antiarrhythmic drugs are
not recommended for this purpose. Although Class Il antiar-
rhythmic drugs such as sotalol and amiodarone are prefera-
ble,*" use of them in patients with acute coronary syndrome is
not covered by the National Health Insurance (NHI) in Japan.
Particularly in patients with left ventricular dysfunction, ACE
inhibitors and ARBs should be used aggressively from the
early stage to prevent not only left ventricular remodeling but
also left atrial remodeling.®* Physicians should be aware that
the use of antiplatelet drugs will increase the risk of bleeding
complications in patients receiving anticoagulants to prevent
embolisn.

1.1.4 Heart Failure (Left Ventricular Dysfunction)
Although AF may promote further deterioration of cardiac
function and is thus an unfavorable condition in patients with
cardiac dysfunction, prevention of AF with sodium channel
blockers is not recommend, since they may worsen the prog-
nosis of such patients. Since the incidence of embolism is high
in patients with AF complicated by heart failure, if not contra-
indicated, anticoagulation should be promptly initiated and
treatment should focus on improving cardiac function. In pa-
tients with left ventricular dysfunction, ACE inhibitors and
ARBs are expected to be effective in preventing the develop-
ment of AF.0463

1.1.5 Dilated Cardiomyopathy

AF promotes heart failure, increases the risk of embolism, and
worsens the prognosis of dilated cardiomyopathy. Tn patients
with AF and dilated cardiomyopathy, heart rate control should
be prioritized to maintain cardiac function and prevent the
progression of heart failure. Patients with chronic heart failure
require stabilization of hemodynamics and prevention of em-
bolism.

1.1.6 Hypertrophic Cardiomyopathy

In patients with hypertrophic cardiomyopathy complicated by
left ventricular outflow tract obstruction, AF may cause an
abrupt decrease in cardiac ontput, which may progress to ven-
tricular fibrillation. Although electrical cardioversion is effec-
tive when urgently required, prevention of AF recurrence is
also important and effective treatment is thus essential. Amio-
darone is indicated for paroxysmal and persistent AF in pa-
tients with hypertrophic cardiomyopathy. Although the nega-
tive inotropic effect of Class I antiarthythmic drugs is considered
beneficial in preventing the progression of hypertrophic car-
diomyopathy,®¢ the efficacy of these drugs in preventing AF
in this patient population has not been investigated in detail,

1.1.7 Chronic Respiratory Disease
Bronchodilators may induce AF. Patients with chronic respira-
tory disease and AF should be treated to control hypoxemia

and acidosis, and undergo rate control therapy using verapamil
and diltiazem. S-blockers that may worsen underlying respira-
tory disease, and theophylline, which may increase the likeli-
hood of development of AF, should be avoided.

1.1.8 Hyperthyroidism

Normalization of thyroid function should be prioritized, and
AF should be treated with -blockers to control heart rate.
When f-blockers cannot be used, verapamil and diltiazem
should be administered. AF often terminates spontaneously (in
about 70% of patients) after normalization of thyroid func-
tion.* Cardioversion is indicated for patients with a long his-
tory of AF who have not returned to sinus rhythm for at least
3 months after normalization of thyroid function.

1.1.9 WPW Syndrome

In patients with WPW syndrome and short anterograde refrac-
tory period of the accessory pathway, ventricular fibrillation
may develop shortly after the development of AF. The inci-
dence of AF in patients with WPW syndrome is believed to be
15~30%. Patients with a shortest RR interval during AF of
<250msec are at high risk of sudden death.3! Catheter ablation
of accessory pathways is the first-line treatment for patients
with WPW syndrome and AF. Digitalis and non-dihydropyr-
idine calcium channel blockers should be avoided,*' since
these drugs may speed conduction over the accessory pathway.
Class I antiarrhythmic drugs without anticholinergic activity
may be used.

1.1.10 Sick Sinus Syndrome

Treatment of bradycardia should in principle be prioritized in
such patients, and pacemaker implantation should be performed
if required. Treatment of AF as a manifestation of tachycardia
may be performed using antiarthythmic drugs after pacemak-
er implantation. Appropriate atrial pacing is expected to de-
crease the incidence of AF. The risk of embolism is high and
anticoagulation is required.

1.1.11 AF in Elderly Patients
Aging is an independent major risk factor for embolism and
anticoagulation is in principle required for elderly patients.

1.1.12 AF in Children

Although AF is rare in children, it may occur following sur-
gery for congenital heart disease. Since excessive atrial over-
load is a major factor in inducing AF, management and treat-
ment of primary diseases and cardiac function are necessary.

1.1.13 AF During Pregnancy

No drugs for the treatment of AF have been demonstrated to
be safe during pregnancy. Pregnant women with AF compli-
cated by heart failure should be treated to alleviate heart fail-
ure and control heart rate for AF. Pregnant women should not
receive ACE inhibitors and ARBs for the treatment of heart
failure. Although appropriate measures differ by the type of
underlying diseases, delivery is generally possible without treat-
ment to prevent recurrence of paroxysmal AF. Careful consid-
eration is necessary for anticoagulation during pregnancy.

1.1.14 Lone AF

Lone AF® means AF without clinical or echocardiographic
evidence of underlying diseases such as cardiac, pulmonary
and thyroid disease and without hypertension, but there is no
single definition of lone AF. Although the prognosis of lone
AF is generally considered favorable, the risk of cerebrovas-



cular disorder increases especially in patients over 60 years of
age.” It has been suggested that being up to 60 years of age
should be added to the criteria for diagnosing lone AF.?' Re-
searchers have maintained that the term “lone AF” should not
be used since underlying conditions contributing to the devel-
opment of lone AF may be clarified in the future.”! In the
present revision, the term “lone AF” will not basically be used
as a category of AF in the following sections on treatment
strategies, and will be described as “AF with no clinically
significant structural heart disease.” Structural heart diseases
include cardiac hypertrophy, cardiac dysfunction, and cardiac
ischemia (See Section V.4 “Indications for and Methods of
Sinus Rhythm Restoration and Prevention of AF Recur-
rence”).

1.1.15 Renal and Hepatic Dysfunctions

As many antiarthythmic drugs have a narrow safety margin,
toxic symptoms often develop when renally excreted drugs are
given to patients with renal dysfunction and elderly patients in
whom renal excretion of these drugs is delayed, and when
hepatically excreted drugs are given to patients with hepatic
dysfunction in whom drug metabolism in the liver is delayed.
In order to avoid such problems, patients with renal dysfunc-
tion and elderly patients should be treated with hepatically
excreted drugs, and those with hepatic dysfunction with renal
excreted drugs. Close observation is necessary to adjust the
dose of antiarrhythmic drugs in patients with dysfunction in
organs in which drugs are metabolized or excreted.

2. Indications for and Methods of
Antithrombotic Therapy

This section was revised on the contents of the Guidelines
for Pharmacotherapy of Atrial Fibrillation (JCS 2008)!, the
Guidelines for Management of Anticoagulant and Antiplatelet
Therapy in Cardiovascular Disease (JCS 2009),* and the Guide-
lines for Indication and Management of Pregnancy and Deliv-
ery in Women with Heart Disease (JCS 2010)7 published by
the Japanese Circulation Society, as well as guideline docu-
ments published in Western countries from 2006~2012,51.7+77
and the results of relevant studies in and outside Japan.

2.1 Risk Assessment for Cerebral Infarction and
Antithrombotic Therapy in Paiients With AF

Class |

- Anticoagulation therapy based on risk assessment for cere-
bral infarction and bleeding is recommended. (Level of
Evidence: A)

- NOAC:s should be considered, whenever indicated, as the
first line therapy in patients with a CHADS2 score of 22.
(Level of Evidence: A)

- Anticoagulation therapy with dabigatran (Level of Evidence:
B), rivaroxaban (Level of Evidence: A), apixaban (Level of
Evidence: A), edoxaban®! (Level of Evidence: A), or war-
farin (Level of Evidence: A) should be performed in high-
risk patients with a CHADS: score of 22,

- Anticoagulation therapy with dabigatran (Level of Evidence:
B) or apixaban (Level of Evidence: A) should be performed
in intermediate-risk patients with a CHADS: score of 1.

- During warfarin therapy, a PT-INR of 2.0~3.0 should be
maintained. (Level of Evidence: A)

- During warfarin therapy in patients aged 270 years with
non-valvular AF, a PT-INR of 1.6~2.6 should be maintained.
(Level of Evidence: B)

- The dose of NOACs should be adjusted in patients with
moderate renal dysfunction. (Level of Evidence: A)

- The PT-INR should be monitored periodically during war-
farin therapy. (Level of Evidence: A)

Class lla

- Anticoagulation therapy with rivaroxaban, edoxaban®! or
warfarin should be considered for intermediate-risk patients
with a CHADS2 score of 1. (Level of evidence: B)

- Anticoagulation therapy should be considered for patients
with cardiomyopathy, those aged 65~74 years, or those at a
risk of cardiovascular disease (e.g., prior myocardial infare-
tion, aortic plaque, and peripheral arterial disease). (Level
of Evidence: B)

- A regular review of the necessity to continue anticoagula-
tion therapy should be considered. (Level of Evidence: A)

- Anticoagulation therapy according to the guidelines for AF
should be considered for patients with atrial flutter. (Level
of Evidence: B)

Class Ilh

- A combination of antiplatelet and anticoagulant drugs may
be considered for patients with coronary artery disease who
undergo percutaneous coronary intervention (PCI) or surgi-
cal revascularization. (Level of Evidence: C)

- Antithrombotic therapy may be considered for patients with

lone AF™ aged <60 years. (Level of Evidence: C)

Adding antiplatelet drugs or increasing the target PT-INR to

2.5~3.5 may be considered for patients who develop isch-

emic stroke or systemic embolism during anticoagulation

therapy at PT-INR 2.0~3.0. (Level of Evidence: C)

- Antiplatelet drugs may be considered for patients who can-
not use oral anticoagulants. (Level of Evidence: C)

i

Class Il
- Dabigatran should not be administered to patients using
mechanical heart valves. (Level of Evidence: B)

“I: Not covered by the NHI in Japan as of December 2013,

2 Defined as AF with no clinically significant structural
heart disease (cardiac hypertrophy, cardiac dysfunction,
or cardiac ischemia) (See Section V.1.1.14 “Lone AF”
for detail).

2.1.1 Risk Assessment for the Development of Gerehral
Infarction

It is recommended that appropriate antithrombotic therapy be
performed on the basis of assessment of risk of cerebral in-
farction in patients with non-valvular AF (Figure 1), Patients
with “valvular” AF are defined as AF patients with rheumatic
mitral valve disease (mainly stenosis), and those after pros-
thetic valve replacement (using mechanical or bioprosthetic
valves),”” while patients with non-valvular AF include those
following mitral valve plasty and those with non-rheumatic
mitral regurgitation. As lone AF is defined differently by dif-
ferent researchers,” the present guideline use “AF with no
clinically significant structural heart disease” to describe lone
AF, Structural heart disease includes cardiac hypertrophy,
cardiac dysfunction, and cardiac ischemia. Based on the find-
ing that the incidence of cerebral infarction is high in patients
with multiple risk factors, use of the CHADS:2 score (0~6
points) has been proposed (Table 1).7# This straightforward
and useful score should be used first to assess the risk of cere-
bral infarction in patients with AF. Higher CHADS2 scores
represent higher risk of the development of cerebral infarction,
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Edoxaban™ Rivaroxaban Edoxaban™
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Age =70: INR 1.6~2.6 Age <70: INR 2.0~3.0 Age =70: INR 1.6~2.6
Age =70: INR 1.6~2.6

Antithrombotic therapy in AF. When both warfarin and NOACs are indicated, the use of NOACs is desirable. *1; Vascu-
lar diseases include prior myocardial infarction, aortic plague, and peripheral arterial disease. *2 Prosthetic valves include me-
chanical and bioprosthetic valves. *3 Not covered by the NHI as of December 2013. AF, atrial fibrillation; INR, international normal-

ized ratio; NOACs, new oral anticoagulants; TIA, transient ischemic attack.

Table 1. CHADS: Score

Risk factors Score
(o] Congestive heart failure/LV dysfunction 1
H Hypertension 1
A Age =75y 1
D Diabetes mellitus 1
Sa Stroke/TIA 2
Total 0-~6

LV, left ventricular; TIA, transient ischemic attack.
Source: Gage BF, et al. JAMA 2001; 285; 2864—2870,7® with
maodification.

and the annual incidence of cerebral infarction is 4% among
patients with a CHADS:z score of 22. Warfarin therapy is thus
recommended for patients with a CHADS:2 score of >2. War-
farin therapy may be considered for patients with a CHADS:
score of 1, but it is unclear whether the effect of warfarin
therapy in the prevention of cerebral infarction outweighs the
risk of bleeding complication. NOACs (e.g., dabigatran, riva-
roxaban and apixaban) are recommended for patients with a
CHADS: score of 22 as in the case of warfarin since phase III
clinical studies have demonstrated that NOACs are similar or
superior to warfarin in terms of the prevention of cerebral in-
farction; that the incidence of major bleeding events was not
higher in patients receiving NOACs than in those receiving
warfarin; and the incidence of intracranial hemorrhage was
substantially lower in patients receiving NOACs.”-82 Patients

who have no renal dysfunction and are indicated for antico-
agulation should be treated with NOACs rather than warfarin.
On the basis of sub-analyses of phase IIT studies, the present
guidelines recommend dabigatran and apixaban as drugs that
are recommended for patients with a CHADSz score of 1,538
Rivaroxaban and edoxaban are described as drugs that may be
considered for this patient population as phase IIT studies of
these drugs did not include patients with a CHADS: score of 1.

Risk factors for cerebral infarction that are not incorporated
into the CHADS: score include cardiomyopathy,*8 advanced
age (65~74 years)," prior myocardial infarction, aortic plaque,
and vascular diseases including peripheral arterial disease.7>87:58
Since the benefits of anticoagulation has not been fully evalu-
ated in patients with these risk factors, the present guidelines
describe that anticoagulation may be considered for these pa-
tients. Although “female” was listed as a risk factor for cere-
bral infarction in the previous revision of this guideline docu-
ment, being female is not an independent risk factor in patients
aged <65 years with no significant structural heart disease,3%¢
and anticoagulation may be considered for patients aged 65~74
years regardless of sex. In the present revision, female is not
listed as a risk factor. Thyroid disease is not described as a risk
factor because this has not been fully investigated as a risk
factor for cerebral infarction.

Patients with paroxysmal AF should receive anticoagula-
tion as recommended for those with persistent or permanent
AFl‘}]

Patients with mitral stenosis and patients using mechanical
or bioprosthetic heart valves are at a high risk of embolism,
and are recommended to undergo warfarin therapy with a tar-



get PT-INR of 2.0~3.0.7% At the time of writing, NOACs are
not indicated for patients with valvular AF. In the RE-ALIGN
(Randomized, phase II study to Evaluate the sAfety and phar-
macokinetics of oral. dablGatran etexilate in patients after
heart valve replacemelNt)?” in patients after mechanical valve
replacement, dabigatran was inferior to warfarin in terms of
efficacy and safety. No studies have reported the efficacy of
NOACS in AF patients using bioprosthetic heart valves.

2.1.2 The CHADS: and CHAzDS:-VASc Scores

Patients with a CHADS: score of 0 or 1, in whom the efficacy
of warfarin therapy has not been established, account for about
50% of patients with non-valvular AF.* Although the inci-
dence of cerebral infarction in patients with a CHADS:2 score
of <1 is lower than in those with a CHADS:2 score of 22, the
number of patients developing cerebral infarction is sub-
stantially large as this patient population is large in size. The
CHADS: score is appropriate in identifying high-risk patients
who need warfarin therapy, but cannot specify low-risk pa-
tients accurately.

The CHA2DS2-VASc score”™?* was developed in order to
classify patients with a CHADS: score of <1 into those with
relatively higher risk and those with very low risk of cerebral
infarction. The CHA2DS2-VASc score (0~9 points) considers
over 65 years of age, vascular disease such as prior myocar-
dial infarction, and sex category as additional risk factors, and
over 75 years of age as a higher risk factor (‘T'able 2). Higher
CHA2DS2-VASc scores mean higher risk of cerebral infarc-
tion. Physicians should be aware that being female does not
increase the risk when they are under 65 years of age and have
no significant structural heart disease.”™

Patients with a CHA2DS2-VASc of 0 (low risk patients)
should basically not receive anticoagulation as the incidence
of embolic events is too low to justify the risk of intracranial
hemorrhage associated with warfarin therapy. Anticoagulation
therapy should be administered to patients with a CHA2DS2-
VASc of 22, and may be considered for those with a CHA2DS2-
VASc of 1.

Although the CHA2DS2-VASc score is accurate and espe-

Table 2. CHA:2DS:-VASc Score
Risk factors Score

C Congestive heart failure/LV dysfunction 1
H Hypertension 1
A2 Age =75y 2
D Diabetes mellitus 1
Sz Stroke/TIA/TE 2

1

\4 Vascular disease (prior myocardial infarction,
peripheral arterial disease, or aortic plaque)

A Age 65~ 74y 1
Sc  Sex category (i.e., female gender) 1
Total 0~9*

Note: Maximum score is 9 since age may contribute 0, 1, or 2 points.
LV, left ventricular; TE, thromboembolisim; TIA, transient isch-
emic attack.

Adapted from Lip GY, et al. Chest 2010; 137: 263-272,% with
permission from American College of Chest Physicians.

cially useful in specifying patients with a low risk of cerebral
infarction, it is rarely used by clinicians due to the complexity
of assessment. Even the CHADS: score has not become popu-
lar in the clinical setting, but it has been used in sub-analyses
of clinical trials of NOACs. Accordingly, the present guide-
lines mainly use the CHADS: score and consider other risk
factors used in the CHA2DS2-VASc score to develop recom-
mendations on antithrombotic therapy for patients with AF
(Figure 1). Although the CHA2DS2-VASc score does not in-
clude cardiomyopathy, several studies®® in Japan have re-
ported the disease as a risk factor for cerebral infarction. The
present guidelines include cardiomyopathy as a risk factor that
should be considered in addition to the CHADS:2 score.

2.2 Assessment of the Risk of Bleeding During
Anticoagulation and Measures to Be Taken

2.2.1 The HAS-BLED Score

In the HAS-BLED score (0~9 points, Table 3),” patients with

Table 3. HAS-BLED Score
Letter Clinical characteristic Point awarded
H Hypertension®' 1
A Abnormal renal and liver function (1 point each)*? 2
S Stroke 1
B Bleeding*® 1
L Labile INRs* 1
E Elderly (i.e., age >65 y) 1
D Drugs or alcehol (1 point each)*® 2
Total Maximum 9 points

*

*

L3

=200umol/L (2.26 mg/dL).

: Hypertension is defined as systolic blood pressure >160 mmHg.
: Abnormal renal function is defined as the presence of chrenic dialysis or renal transplantation or serum creatinine

Abnormal liver function is defined as chronic hepatic disease (e.g., cirrhosis) or biochemical evidence of signifi-
cant hepatic derangement (e.g., bilirubin >2xupper limit of narmal, in association with AST/ALT/ALP >3x upper

limit normal).

*:

@

*

=

: Bleeding refers to previous bleeding history and/or predisposition to bleeding (e.qg., bleeding diathesis, anemia).
. Labile INRs refers to unstable/high INRs or poor time in therapeutic range (i.e., <60%).

*5: Drugs/alcohol use refers to concomitant use of drugs, such as antiplatelet agents, non-steroidal anti-inflammatory

drugs, or alcohoel abuse.

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; INR, international

normalized ratio.

Adapted from Pisters R, et al. Chest 2010; 138: 1093—1100,% with permission from American College of Chest

Physicians.



a score of () are considered to have low risk of bleeding (an-
nual incidence of major bleeding: 1%), those with a score of
1~2 have intermediate risk (2~4%), and those with a score of
=3 have high risk (4~6%). Patients with higher risk of bleed-
ing need careful risk management.

2.2.2 Major Risk Factors for Bleeding

Over 75 years of age, low body weight (<50kg), renal dys-
function (creatinine clearance <50 ml/min), and use of anti-
platelet drugs have been pointed out as major risk factors for
bleeding during anticoagulation, %4

2.2.3 Factors Related to Intracranial Hemorrhage

Studies have pointed out hypertension, smoking, excessive
alcohol consumption, East Asian ethnicity, hypocholesterol-
emia, hepatitis/cirrhosis, advanced age, prior cerebral infarc-
tion, cerebral microbleeds on MRI as factors related to the
development of intracranial hemorrhage; and hypertension,
prior cerebral infarction, hepatitis/cirrhosis, hyperglycemia, and
antithrombotic therapy as predisposing factors to enlargement
of intracerebral hematoma.”~% In a sub-analysis of the RE-LY
(Randomized Evaluation of Long-term anticoagulant therap)
trial, age, previous stroke/transient ischemic attack (TIA), as-
pirin use, warfarin therapy, and non-white race were pointed
out as risk factors for intracranial hemorrhage.”

In order to prevent the development of intracranial hemor-
rhage, patients should receive NOACs with a low risk of in-
ducing intracranial hemorrhage, adequately control blood pres-
sure and glucose level, refrain from smoking and excessive
alcohol intake, and avoid antiplatelet drugs whenever possi-
ble.lll(l,llﬂ

2.3 Dose Adjustment and Management of Warfarin Therapy
Warfarin therapy is recommended with a target PT-INR range
of 2.0~3.0. The target PT-INR range should be 1.6~2.6 for
patients aged =70 years.!"> PT-INR should be monitored care-
fully during the induction phase of warfarin therapy, and then
pericdically during the maintenance phase to ensure maintain-
ing the therapeutic range of anticoagulation. In order to obtain
maximum benefit from warfarin therapy, the time in therapeu-
tic range,'* the percentage of time in which the PT-INR re-
mained within the target range, should be kept above 60%.

2.4 Positioning of Antiplatelet Drugs

As antiplatelet drugs cannot prevent large infarction in pa-
tients with paroxysmal AF and those with persistent AF, and
are expected to prevent only lacunar infarction and minor in-
farction associated with atherothrombotic infarction, they are
not recommended as the first-line therapy for patients with
AF."" Antiplatelet therapy should be considered only when
anticoagulation cannot be used.

2.5 Antithrombotic Therapy During Cardioversion

Class |

- For patients with AF lasting 248 hours or of unknown dura-
tion, warfarin therapy (PT-INR 2.0~3.0 for patients aged
<70 years, or 1.6~2.6 for patients aged >70 years) is recom-
mended for 3 weeks before and 4 weeks after cardioversion
(Level of Evidence: B). Cardioversion may be performed
either electrically or pharmacologically.

- For patients with AF lasting 248 hours accompanied by
hemodynamic instability who require immediate cardiover-
sion, intravenous heparin is recommended (following an ini-
tial intravenous bolus injection, continuous infusion is per-
formed at a dose adjusted to prolong the activated partial

thromboplastin time [APTT] to 1.5~2 times the reference
control value) (Level of Evidence: C): Following cardio-
version, warfarin (PT-INR 2.0~3.0 for patients aged <70
years, or 1.6~2.6 for patients aged 270 years) should be ad-
ministered for at least 4 weeks in the same fashion as pa-
tients undergoing elective cardioversion.

- For patients with AF lasting <48 hours accompanied by he-
modynamic instability resulting in angina attack, acute myo-
cardial infarction, shock, pulmonary edema, or other condi-
tions, immediate cardioversion is recommended without
waiting for prior anticoagulation. (Level of Evidence: C)

Class lla

- For patients with AF lasting <48 hours, anticoagulation
therapy before and after cardioversion should be considered
according to the assessment of risk of thromboembolism.
(Level of Evidence: C)

- Screening for the presence of thrombus in the left atrial ap-
pendage and left atrium by transesophageal echocardiogra-
phy (TEE) should be considered before cardioversion. (Level
of Evidence: B)

- In patients with no thrombus detected: Prompt cardioversion
under intravenous heparin (following an initial intravenous
bolus injection, continuous infusion is performed at a dose
adjusted to prolong the APTT to 1.5~2 times the reference
control value) (Level of Evidence: B). Administer warfarin
for at least 4 weeks after cardioversion according to the rec-
ommendation for patients undergoing elective cardioversion
(PT-INR 2.0~3.0 for patients aged <70 years, or 1.6~2.6 for
patients aged =70 years). (Level of Evidence: C)

- In patients in whom thrombus is detected: Administer war-
farin (PT-INR 2.0~3.0 for patients aged <70 years, or 1.6~2.6
for patients aged =70 years) for at least 3 weeks before
cardioversion and at least 4 weeks after recovery to sinus
rhythm (Level of Evidence: C). Warfarin therapy may be
continued for a long period of time even in patients who
appear to maintain sinus rhythm, depending on assessment
of risk of thromboembolism,

- For patients with AF lasting 248 hours or of unknown dura-
tion, anticoagulation therapy with dabigatran for 3 weeks
before and 4 weeks after cardioversion should be considered
(Level of evidence: C). Cardioversion may be performed
either electrically or pharmacologically.

- Anticoagulation should be considered for patients with atri-
al flutter to prepare for cardioversion to sinus rhythm in the
same fashion as patients with AF. (Level of Evidence: C)

Class llh
- None.

Class Il
- None.

Case-control studies on the risk of thromboembolism associ-
ated with cardioversion have reported that the incidence rates
of thromboembolic events after cardioversion were 1~59%,105:106
and the risk may be decreased by warfarin therapy (target PT-
INR 2.0~3.0) for 3 weeks before and 4 weeks after cardiover-
sion.'"1% [n the clinical setting, this measure is given to pa-
tients with AF lasting 248 hours or of unknown duration. Left
atrial thrombus or embolism may develop in patients with AF
not lasting for 48 hours, but the necessity of antithrombotic
therapy in this patient population is unclear. Prior to cardio-
version, warfarin therapy should be given to maintain antico-
agulation in the therapeutic range for 3 weeks, and thus should



be initiated early enough. As NOACs exert their anticoagula-
tion effects from the first day of treatment on, patients may
take NOACs for 3 weeks before cardioversion to ensure ap-
propriate anticoagulation. Patients with AF lasting for >48
hours may undergo TEE to determine further treatment strate-
gies. Specifically, patients with no thrombus detected by TEE
may undergo prompt cardioversion under intravenous heparin
and then receive warfarin therapy for 4 weeks. Patients with
thrombus detected by TEE may receive warfarin for 3 weeks
before another TEE, and those without thrombus undergo
cardioversion and receive warfarin for 4 weeks. !0

2.6 Treatment During Tooth Extraction and Surgery
Class I
- None.

Class lla

- Warfarin therapy should be considered to maintain PT-INR
within the optimal therapeutic range during tooth extraction
(Level of Evidence: A) or cataract surgery. (Level of
Evidence: C)

- Antiplatelet therapy should be considered to continue during
tooth extraction (Level of Evidence: A) or cataract surgery.
(Level of Evidence: C)

Class lla’

Continuation of NOACs during tooth extraction or cataract

surgery should be considered. (Level of Evidence: C)

Continuation of anticoagulants or antiplatelets during gas-

trointestinal endoscopic procedure should be considered.

(Level of Evidence: C)

In patients who are receiving a single antithrombotic drug

and undergo gastrointestinal endoscopic procedure with a

low risk of bleeding, continuation of the antithrombotic ther-

apy during the procedure should be considered. In patients
receiving warfarin, ensure that warfarin therapy is maintained
within the optimal therapeutic range before endoscopy.

(Level of Evidence: C)

- In patients who are receiving a single antithrombotic drug
and undergo gastrointestinal endoscopic procedure with a
high risk of bleeding, physicians should consider continuing
aspirin or suspending it for 3~5 days; replacing thienopyri-
dines by aspirin or cilostazol and then following the recom-
mendations for these drugs or suspending them for 5~7 days;
suspending antiplatelet drugs other than aspirin and thieno-
pyridines for 1 day; and replacing warfarin or NOACs by
heparin. (Level of Evidence: C)

- In patients who are receiving multiple antithrombotic drugs
and undergo gastrointestinal endoscopic procedure, physi-
cians should consider continuing aspirin or replacing it by
cilostazol; replacing thienopyridines by aspirin or cilostazol
or suspending them for 5~7 days; suspending antiplatelet
drugs other than thienopyridines for 1 day or replacing them
by cilostazol (Level of Evidence: C); and replacing warfa-
rin and NOAC:s by heparin. (Level of Evidence: C)

- For patients for whom postoperative bleeding can readily be

treated, continuation of anticoagulants or antiplatelets dur-

ing minor body surface surgery (including pacemaker im-

plantation) should be considered. (Level of Evidence: C)

For patients undergoing minor body surface surgery for whom

bleeding complications cannot be readily treated, treatment

in the same fashion as patients undergoing major surgery

should be considered. (Level of Evidence: C)

- Prior to major surgery, physicians should consider discon-
tinuing warfarin for 3~5 days, dabigatran for 24 hours ~ 4

]
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days, rivaroxaban for 224 hours, apixaban for 24~48 hours,
and replacing them by heparin. (Level of Evidence: C)

- Prior to major surgery, physicians should consider discon-
tinuing aspirin, ticlopidine and clopidogrel for 7~14 days,
and cilostazol for 3 days (Level of Evidence: C). Following
discontinuation, avoidance of dehydration, fluid therapy, and
heparin therapy should be considered for patients at high
risk of thromboembolism. (Level of Evidence: C)

- For patients undergoing urgent surgery, treatment in the same
fashion as patients with bleeding complications should be
considered. (Level of Evidence: C)

Class Il

- Oral antithrombotic therapy should not be discontinued
(Level of Evidence: B). When antithrombotic therapy must
be discontinued, consider alternative treatments such as hep-
arin therapy, avoidance of dehydration, and fluid therapy.
(Level of Evidence: C)

Physicians should not discontinue antithrombotic therapy dur-
ing tooth extraction'!’ or cataract surgery'l! without careful
consideration, and should be aware that the Japan Gastroen-
terological Endoscopy Society has recommended that single-
agent antithrombotic therapy should not be discontinued dur-
ing endoscopic biopsy in the recently revised guidelines of
gastrointestinal endoscopy for patients receiving antithrom-
botic therapy.''* When antithrombotic therapy must be discon-
tinued, physicians should consider heparin therapy and obtain
informed consent from the patient. When antithrombotic ther-
apy is replaced by heparin, heparin should be administered
intravenously or subcutaneously at a dose of about 10,000~
25,000 U/day. In high-risk patients, the dose of heparin should
be adjusted to prolong the APTT to 1.5~2.5 times the refer-
ence control value, Heparin should be discontinued 4~6 hours
before surgery or be neutralized with protamine just before
surgery. In either case, APTT should be confirmed just before
surgery. After surgery, heparin therapy should be resumed as
soon as possible, and warfarin therapy should be restarted when
patient condition is stable. Heparin therapy should be discon-
tinued when PT-INR reaches the therapeutic range.

2.7 Treatment of Bleeding Complications

Class |

- Conventional emergency treatment is recommended. (Level
of Evidence: C)

- The warfarin dosage should be reduced or warfarin should
be discontinued depending on the severity of the bleeding
complication (moderate or severe) occurring during warfa-
rin therapy and vitamin K should be administered whenever
necessary. (Level of Evidence: C)

- Heparin dosage should be reduced, or heparin should be dis-
continued and neutralized with protamine, depending on the
severity of bleeding complications occurring during heparin
therapy. (Level of Evidence: C)

Class lla

- Treatment with fresh frozen plasma or freeze-dried human
blood coagulation factor IX complex should be considered
for patients who require prompt control of the effects of
warfarin (Level of Evidence: C). Although the control ef-
fect of freeze-dried human blood coagulation factor IX com-
plex is much stronger, the use of it in this case is not covered
by the NHI in Japan.

- After controlling the effect of warfarin, treatment with freeze-
dried human blood coagulation factor IX complex (not cov-



ered by the NHI) and vitamin K should be considered to
prevent recurrence of increase in PT-INR controlled by

" freeze-dried human blood coagulation factor IX complex,
(Level of Evidence: C)

- Discontinuation of NOACs should be considered depending
on the severity of bleeding complications occurring during
treatment with NOACs, and conduct appropriate fluid ther-
apy to promote diuresis and urinary excretion of the drugs.
(Level of Evidence: C)

Class IIb

- Treatment with recombinant coagulation factor VII (not
covered by the NHI) may be considered for patients who
require prompt inhibition of the effects of warfarin. (Level
of Evidence: C)

- Treatment with freeze-dried human blood coagulation factor
IX complex (not covered by the NHI), recombinant coagula-
tion factor VII (not covered by the NHI) or fresh {rozen plas-
ma should be considered for patients who require prompt
inhibition of the effects of NOACs. (Level of Evidence: C)

- Dialysis therapy should be considered for patients receiving
dabigatran. (Level of Evidence: C)

- Gastric lavage and treatment with activated charcoal imme-
diately after taking NOACs should be considered. (Level of
Evidence: C)

Class Il
- None.

For patients with minor bleeding, physicians should not dis-
continue antithrombotic therapy easily and should consider
continuing appropriate antithrombotic therapy. Although the
treatment of bleeding during treatment with NOACs has not
been established, the above-listed measures are considered
effective.

2.8 Pregnancy and Childbirth
Class |
- None,

Class lla
- None.

Class lla’

- Physicians should consider avoiding warfarin therapy and
replacing it with subcutaneous heparin during the first 13
weeks of pregnancy. (Level of Evidence: C)

- Physicians should consider administering warfarin during
weeks 14~33 of pregnancy. (Level of Evidence: C)

- Physicians should consider reducing warfarin dose and ad-
ministering intravenous heparin in hospital to prevent the
development of intracranial hemorrhage in the fetus during
weeks 34~36 of pregnancy or later. (Level of Evidence: C)

- Physicians should consider early delivery after discontinua-
tion of heparin therapy and early restarting intravenous infu-
sion of heparin to prevent the development of thrombi in the
mother due to enhancement of coagulation in weeks 34~36
of pregnancy or later. (Level of Evidence: C)

Class Ill
- Women should avoid pregnancy and childbirth during anti-
coagulation therapy. (Level of Evidence: C)

It is most important that women of childbearing age who are
undergoing antithrombotic therapy receive an explanation in

detail, preferably before pregnancy and childbirth, of the facts
that mothers are at risk of thromboembolism even when their
cardiac function and general body function are good under
appropriate antithrombotic therapy, that oral warfarin may be
teratogenic and may cause infracranial hemorrhage in fetuses,
and that optimal management of antithrombotic therapy dur-
ing pregnancy and childbirth has not been established.”™ No
clinical trials of NOACs such as dabigatran and rivaroxaban
have been conducted in pregnant women and lactating moth-
ers, and the safety of these drugs during pregnancy and lacta-
tion has not been established. In animal studies, NOACs were
excreted into the milk.

2.9 NOACs

In Japan, dabigatran, an oral direct thrombin inhibitor, and
rivaroxaban and apixaban, oral divect FXa inhibitors have
been approved by the Ministry of Health, Labour and Welfare
(MHLW), and are available in the clinical setting. The effi-
cacy of edoxaban was investigated in the ENGAGE AF-TIMI
48 (Effective aNticoaGulation with factor xA next GEneration
in Atrial Fibrillation-Thrombolysis ITn Myocardial Infarction
study 48), an international double-blind study versus warfarin,
and the results have been published.* Edoxaban has been
approved in Japan for the prevention of deep vein thrombosis
and pulmonary thromboembolism in patients after hip joint or
knee joint surgery. NOACs are superior to warfarin because
NOAC:s do not require periodical blood sampling for efficacy
monitoring, may be administered at the same dose to different
patients, are far less likely to induce intracranial hemorrhage,
are not affected by meals, and do not interact with other drugs.
As NOACs exert their effects rapidly and the half-lives are
generally short, the drugs may not be replaced by heparin
before surgery in many patients. Even if heparin therapy is
needed before surgery, it may be initiated immediately before
surgery. The demerits are that NOACs cannot be administered
to patients with severe renal dysfunction; efficacy decreases
rapidly due to their short half-lives when doses are skipped;
treatment measures for major bleeding due to NOACs have
not been established; and patients may have to pay more health
care fees when using NOACs. Readers should be alert for new
information about these drugs as new findings are being un-
covered one after another.

3. Indications for and Methods of
Heart Rate Control

Class |

- B-blockers (e.g., metoprolol, bisoprolol, and propranclol) or
non-dihydropyridine calcium channel blockers (e.g., vera-
pamil and diltiazem) are recommended for patients with
persistent or permanent AF in the absence of an accessory
pathway. (Level of Evidence: B)

- Digoxin, amiodarone (oral or intravenous®), landiolol,
carvedilol, or bisoprolol for the treatment of AF in the ab-
sence of an accessory pathway are recommended for pa-
tients with heart failure. (Level of Evidence: B)

- Oral digoxin is recommended for patients with heart failure
or long-term bedridden patients. (L.evel of Evidence: C)

Class lla

- Digoxin with either ff-blockers or non-dihydropyridine cal-
cium channel blockers should be considered to control heart
rate at rest and during exercise. (Level of Evidence: B)

- Ablation of the atrioventricular (AV) node or accessory path-
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Figure 2.  Rate control therapy in AF (pharmacotherapy). AF, atrial fibrillation; HF, heart failure; IV, intravenous administration; NHI,

way should be considered for patients with AF in whom
heart rate cannot be controlled sufficiently with pharmaco-
therapy or those who cannot receive it due to ADRs. (Level
of Evidence: B)

- Intravenous amiodarone should be considered for patients
who did not respond to other treatment or are contraindi-
cated for other treatment. (Level of Evidence: B)

- Intravenous administration of Class Ia (procainamide, ciben-
zoline, or disopyramide) or Class Ic (pilsicainide or flecainide)
antiarthythmic drugs should be considered for patients who
have an accessory pathway but do not require electrical
cardioversion. (Level of Evidence: C)

- Physicians should consider starting rate control therapy with
a lenient target (resting heart rate <110bpm) and then set-
ting a more strict goal (heart rate at rest <80bpm, and during
modest exercise <110bpm) when the patient shows no im-
provement in symptoms and cardiac function. (Level of
Evidence: A)

Class Ilh

- Oral amiodarone may be considered for patients in whom
digoxin, ff-blockers, and non-dihydropyridine calcium chan-
nel blockers alone or in combination with other drugs can-
not effectively control heart rate at rest and during exercise.
(Level of Evidence: C)

- Ablation of the AV node may be considered for patients in
whom pharmacotherapy cannot control heart rate and those
who are suspected to have tachycardia-induced cardiomy-
opathy. (Level of Evidence: C)

Class Il

- Digitalis is not effective in controlling heart rate during the
acute stage of paroxysmal AF. (Level of Evidence: B)

- AV node ablation for rate control should not be performed
before trying pharmacotherapy. (Level of Evidence: C)

- Patients with uncompensated heart failure should not be
treated with intravenous non-dihydropyridine calcium chan-
nel blockers, which may worsen hemodynamics. (Level of
Evidence: C)

- Patients with accessory pathways should not be treated with
intravenous digitalis or non-dihydropyridine calcium chan-
nel blockers. (Level of Evidence: C)

* The use of intravenous amiodarone is not covered by the
NHI in Japan.

Persistent elevation of heart rate above 130bpm during AF
may induce congestive heart failure even in patients without
structural heart disease. In order to prevent the development
of congestive heart failure, it is important to control the heart
rate during AF to <130 bpm.'™ In the RACE II (Rate Control
Efficacy in Permanent Atrial Fibrillation: a Comparison be-
tween Lenient versus Strict Rate Control II) study, the inci-
dence rates of symptoms and adverse events and the severity
of heart failure did not differ between patients receiving le-
nient rate control with a target resting heart rate of <110bpm
and those receiving strict rate control with a target resting
heart rate of <80bpm and a target heart rate of <110bpm dur-
ing moderate exercise.''* However, this finding does not mean
that a target resting heart rate of 100~109bpm is sufficient.
Heart rate should be decreased to the level where symptoms
are alleviated.

The guidelines for the management of atrial fibrillation pro-
posed by the European Society of Cardiology (ESC)”* in 2010
recommend the above-mentioned lenient rate control protocol
aimed at a resting heart rate of <110bpm as a Class Ila rec-
ommendation, while the guidelines for the management of
patients with atrial fibrillation proposed by the American Col-
lege of Cardiology Foundation (ACCF), the American Heart
Association (AHA), and the Heart Rhythm Society (HRS)!'¢



describe that “Criteria for rate control vary with patient age
but usually involve achieving ventricular rates between 60 and
80bpm at rest and between 90 and 115 bpm during moderate
exercise” but do not indicate particular target heart rates in
their recommendations. The present revision includes the le-
nient rate control protocol proposed by the ESC guidelines as
a Class ITa recommendation.

In order to control heart rate during AF, drugs that block
AV nodal conduction such as j3-blockers, non-dihydropyridine
calcium channel blockers (verapamil and diltiazem), digitalis,
and amiodarone should be selected. Intravenous drugs should
be selected when the patient needs prompt rate control.
B-blockers that can be given intravenously other than during
surgery are propranolol and landiolol. According to the results
of the J-Land Study,""” rate control with intravenous infusion
of landiolol at 1~10pg/kg/min is an option for patients with
rapid ventricular responses during AF and left ventricular
dysfunction (ejection fraction 25~50%), but the dose should
be lower than the dose used after surgery. Calcium channel
blockers and digitalis that can be given intravenously are vera-
pamil and diltiazem, and digoxin, respectively. Amiodarone
may also be administered intravenously.

Oral f-blockers include metoprolol, bisoprolol,''* atenolol,
carteolol, propranolol, and carvedilol (physicians should refer
to the prescribing information of each drug as some drugs are
not indicated for particular conditions). Verapamil and diltia-
zem (calcium channel blockers), digoxin (a digitalis glyco-
side), and amiodarone may be given orally.

Drugs should be selected according to the presence/absence
of accessory pathways and heart failure (Figure 2). AF pa-
tients who have accessory pathways, are hemodynamically sta-
ble, and do not require electrical cardioversion should be treat-
ed with intravenous Class Ia (procainamide, cibenzoline, and
disopyramide) or Class Ic (pilsicainide and flecainide) antiar-
rthythmic drugs. AF patients who have no accessory pathways
and have cardiac dysfunction should be treated with digitalis,
carvedilol, bisoprolol or oral amiodarone. Amiodarone, bepri-
dil, and sotalol may inhibit conduction in the AV node and
decrease heart rate even if AF persists.'!”

As digitalis decreases resting heart rate but does not de-
crease heart rate during exercise, patients who require rate
control during exercise should receive digitalis with 3-blockers
or calcium channel blockers, or receive f-blockers, calcium
channel blockers or both instead of digitalis. It has been sug-
gested that rate control with digoxin may increase mortality. 2!
When sufficient rate control cannot be achieved with more
than one drug or when sinus rhythm cannot be maintained with
antiarrhythmic drugs or pulmonary vein isolation, rate control
through catheter ablation of the AV node and pacemaker im-
plantation may be considered.

Patients with atrial flutter should be treated in the same
manner. However, care is needed when Class I antiarrhythmic
drugs are used: when such drugs are administered, atrial rate
is decreased, which may permit 1:1 AV conduction and in-
crease ventricular rate.

4. Indications for and Methods of Sinus Rhythm
Restoration and Prevention of AF Recurrence

4.1 Sinus Rhythm Restoration and Prevention of AF
Recurrence

4.1.1 Sinus Rhythm Restoration (Cardioversion)

It is important to confirm the absence of atrial thrombi or en-

sure sufficient anticoagulation before performing cardiover-

sion of AF. Treatment to minimize the risk of thromboembo-
lism before performing cardioversion is required especially for
patients with AF lasting 248 hours or of unknown duration,
unless urgent cardioversion is necessary.

a. Electrical Cardioversion

Class |

- R-wave synchronized direct-current cardioversion is recom-
mended for AF patients with life-threatening conditions
such as prolonged myocardial ischemia, angina, symptom-
atic hypotension, and worsening heart failure, and patients
in whom a rapid ventricular rate does not respond promptly
to pharmacotherapy and hemodynamic collapse is preserit.
(Level of Evidence: C)

- Prompt direct-current cardioversion is recommended for
patients with AF involving preexcitation when rapid ven-
tricular rate or hemodynamic instability is present. (Level of
Evidence: C)

- Direct-current cardioversion for the treatment of AF is rec-
ommended for patients with structural heart disease when
unacceptable symptoms are present and the presence of
atrial thrombus has been ruled out. (Level of Evidence: C)

Class lla

- Direct-current cardioversion should be considered to termi-
nate AF refractory to antiarrhythmic drugs within 48 hours.
(Level of Evidence: C)

- Direct-current cardioversion should be considered for pa-
tients with symptomatic AF lasting 248 hours or of unknown
duration after the presence of atrial thrombus has been ruled
out by TEE or after effective and adequate anticoagulation
therapy for 23 weeks. (Level of Evidence: C)

- Repeat direct-current cardioversion should be considered for
patients in whom AF recurs with unacceptable symptoms
shortly after direct-current cardioversion. (Level of Evidence:
C)

- Direct-current cardioversion should be considered for pa-
tients in whom AF persists after control of hyperthyroidism
or in patients with new-onset AF after cardiac surgery in
whom pharmacological cardioversion with antiarrhythmic
drugs is ineffective or cannot be performed. (Level of
Evidence: C)

Class Ilh

- Elective direct-current cardioversion may be considered for
patients with asymptomatic AF lasting <1 year without sig-
nificant left atrial enlargement. (Level of Evidence: C)

- Repeat direct-current cardioversion may be considered for
patients in whom AF recurs shortly after return to sinus thythm
even with prophylactic antiarrhythmic drugs and multiple
direct-current cardioversions. (Level of Evidence: C)

Class Il

- Direct-current cardioversion should not be performed in
patients with digitalis intoxication or hypokalemia. (Level
of Evidence: C)

- Direct-current cardioversion without support with pacing
therapy should not be performed in patients in whom ad-
vanced AV block or sick sinus syndrome has been confirmed
present. (Level of Evidence: C)

- Elective direct-current cardioversion should not be performed
in patients with AF lasting 248 hours in whom anticoagula-
tion therapy has not been performed and the presence of
atrial thrombus has not been ruled out by TEE or other
measures. (Level of Evidence: C)



In emergency patients with acute hemodynamic collapse,
QRS-synchronized direct-current cardioversion with =100 J
under general anesthesia is a prompt and effective method
(Figure 3).

In addition to patients who require emergency electrical
cardioversion, electrical cardioversion is selected when the
patient prefers the procedure, when pharmacological cardio-
version with antiarrhythmic drugs is difficult, or when electri-
cal cardioversion is considered safer than pharmacological
cardioversion. Antiarrhythmic drugs are not effective and may
even exert a proarrhythmic effect in patients with AF associ-
ated with structural heart disease such as cardiac hypertrophy,
cardiac dysfunction and cardiac ischemia. Electrical cardio-
version is therefore recommended for patients with AF associ-
ated with structural heart disease as this method is safer and
reliable, and may lead to prompt improvement of symptoms
and hemodynamic condition in this patient population
(Figure 3).

b. Pharmacological Cardioversion

Class |

- Sodium channel blockers™! are recommended for patients with
paroxysmal AF lasting <48 hours with no clinically signifi-
cant structural heart disease. (Level of Evidence: A)

Class lla

- Potent sodium channel blockers®! should be considered for

patients with AF lasting 48 hours ~ 7 days who are undergo-

ing anticoagulation therapy or in whom the presence of atri-

al thrombus has been ruled out. (Level of Evidence: C)

Bepridil should be considered for patients with AF lasting

>7 days with normal cardiac function and a normal QT in-

terval. (Level of Evidence: B)

- Single doses of pilsicainide, flecainide, propafenone, or ciben-
zoline should be considered for the treatment of symptom-
atic paroxysmal AF that developed outside hospitals in pa-
tients without sinus dysfunction, AV conduction disturbance,
bundle branch block, Brugada syndrome, structural heart dis-
ease or a history of atrial flutter (physicians should confirm
the efficacy and safety of single-dose treatment with these
drugs before prescribing the drugs for the alleviation of symp-
tomatic AF). (Level of Evidence: B)

Class Iih

- Addition of aprindine may be considered for patients with
AF lasting >7 days who have not responded to bepridil.
(Level Evidence: C)

- Bepridil may be considered for patients with persistent AF
and cardiac dysfunction. (Level of Evidence: C)

- Amiodarone may be considered for patients with persis-
tent AF associated with structural heart disease. (Level of
Evidence: B)

Class Il

- Potent sodium channel blockers®! should not be administered

to patients with cardiac dysfunction. (Level of Evidence: C)

Pharmacological cardioversion without support with pacing

therapy should not be performed in patients in whom ad-

vanced AV block or sick sinus syndrome has been confirmed

present. (Level of Evidence: C)

- Sodium channel blockers™ should not be administered to
patients with AF and Brugada syndrome. (Level of Evidence:
C)

- Bepridil should not be administered to patients with persis-
tent AF and a long QT interval. (Level of Evidence: C)

1

- Pharmacological cardioversion should not be performed in
patients with AF lasting 248 hours in whom anticoagulation
therapy has not been performed and the presence of atrial
thrombus has not been ruled out by TEE or other measures.
(Level of Evidence: C)

“I: Pilsicainide, cibenzoline, propafenone, disopyramide, and
flecainide.

As safety is prioritized, pharmacological cardioversion is usu-
ally tried to treat AF in patients without structural heart dis-
ease.”? The efficacy of pharmacological cardioversion is close-
ly related to the persistency of AF. Special consideration should
be made whether or not pharmacological cardioversion is ap-
propriate for individual patients with structural heart disease.

Z: AF Without Structural Heart Disease
AF without structural heart disease is referred to as lone
AF (See Section V.1.1.14 “Lone AF”). However, the
definition of “lone” AF differs among specialists, and
has changed over time. For example, in Western guide-
lines proposed by the AHA and the ESC, AF in hyper-
tensive patients without left ventricular hypertrophy is
handled similarly to lone AF in terms of recommenda-
tions other than that for the prevention of embolism. In
this revision, we avoid using the term “lone”, and de-
scribe as AF “with no clinically significant structural
heart disease”. Structural heart diseases include cardiac
hypertrophy, cardiac dysfunction, and cardiac ischemia.

i. Paroxysmal AF

Although paroxysmal AF is defined as AF that terminates spon-
taneously, cardioversion may be tried in some patients with
paroxysmal AF lasting <48 hours when symptoms are severe
or when the risk of embolism during cardioversion of more
persistent AF should be avoided. In patients with AF not as-
sociated with clinically significant structural heart disease, the
shorter the duration of AF, the more effective are sodium chan-
nel blockers. Patients with AF lasting <7 days may receive
sodium channel blockers for this purpose. Intravenous treat-
ment is often selected to ensure prompt termination of AF, but
in some cases physicians instruct patients to take oral antiar-
rhythmic drugs when AF occurs (“pill-in-the-pocket” therapy;
See Section V.4.2 “Single-Dose Treatment with Antiarrhyth-
mic Drugs [Pill-in-the-Pocket Approach!?']”).

Sodium channel blockers with slow kinetics are more po-
tent and effective in terminating AF, and are thus selected as
the first-line drug for AF without structural heart disease, as
also recommended in Western guidelines (Figure 3).5!

Among potent sodium channel blockers available in Japan,
pilsicainide, cibenzoline, propafenone, disopyramide, and fle-
cainide are used as the first-line drugs to terminate paroxysmal
AF in patients with no clinically significant structural heart
disease (Figure 3). However, careful monitoring is necessary
during treatment as they may facilitate the progression of AF
to atrial flutter with significant tachycardia by permitting 1:1
AV conduction,'** worsen sinus node dysfunction, or may cause
fatal arrhythmia in patients with Brugada syndrome by aug-
menting ST elevation,'??

ii. Persistent AF

Rate control therapy is the treatment of choice for patients
with persistent AF. A combination of cardioversion and sinus
rhythm maintenance may be considered for patients in whom
rate control therapy is difficult, those with persistent symp-
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Figure 3. Cardioversion of AF. Dotted lines indicate the need for careful consideration. AF, atrial fibrillation: Na blockers, sodium
channel blockers. *1: Amiodarone is a treatment option for the following conditions in foreign countries, but may not be covered
by the National Health Insurance in Japan. (1) Pharmacological cardioversion in patients with structural heart disease. (2) Treat-
rment to increase the success rate of electrical cardioversion and prevent AF recurrence after cardioversion. *2 Patients not re-
sponding to bepridil monotherapy may respond to a combination of bepridil with aprindine or other Class Ic antiarrhythmic drugs.
Aprindine monotherapy may also be effective. *3 In order to ensure efficacy and prevent thromboembolic complications, the
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toms after rate control therapy, and those who require ablation
before AF becomes permanent. Pharmacological cardiover-
sion is inferior to electrical cardioversion in terms of success
rate and time to return to sinus rhythm in patients with persis-
tent AF, and antiarrhythmic drugs may exert a proarrhythmic
effect. Physicians should carefully consider the conditions of
individual patients to determine whether or not pharmacologi-
cal cardioversion should be attempted.

Antiarrhythmic drugs that are effective in the acute phase
of AF may not always be effective in the treatment of patients
with AF lasting >7 days and advanced atrial remodeling. Ami-
odarone and bepridil may terminate persistent AF, and bepri-
dil is indicated for this purpose in Japan. On the basis of the
results of clinical trials'* in Japan, the present guidelines rec-
ommend bepridil for pharmacological cardioversion of persis-
tent AF without structural heart disease (Figure 3). However,
physicians should carefully monitor QT interval as bepridil
may exert a fatal proarrhythmic effect by prolonging QT in-
terval to induce torsades de pointes.

4.1.2 Prevention o AF Recurrence

Class 1

- Antiarrhythmic drugs are recommended for patients with
highly symptomatic paroxysmal AF. (Level of Evidence: A)

- Sodium channel blockers™ are recommended for the treat-
ment of recurrent symptomatic AF in patients with no clini-
cally significant structural heart disease. (Level of Evidence:
A)

- Amiodarone is recommended for the treatment of AF in

patients with cardiac dysfunction or hypertrophic cardiomy-
opathy. (Level of Evidence: B)

Class IlIa

- Drugs that were effective in terminating persistent AF should
be considered to prevent AF recurrence. (Level of Evidence;
C) -

- Amiodarone or sotalol should be considered to prevent AF
recurrence in patients with structural heart disease (other
than hypertrophic cardiomyopathy) without cardiac dysfunc-
tion. (Level of Evidence: B)

Class ITb

- Sodium channel blockers™ may be considered for asymp-
tomatic or mildly symptomatic patients with recurrent AF,
(Level of Evidence: C)

- Potent sodium channel blockers® may be considered for

patients with AF complicated with atrial flutter. (Level of

Evidence: C)

Antiarrhythmic drugs other than f-blockers may be consid-

ered to prevent AF recurrence in patients with new-onset AF,

alcoholic AF or postoperative AF following cardiac surgery.

(Level of Evidence: C)

- Oral amiodarone may be considered for the treatment of
paroxysmal AF not responding to sodium channel blockers®
in patients with no clinically significant structural heart dis-
eases. (Level of Evidence: B)

T
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Japan, amiodarone is indicated only for the treatment of AF associated with hypertrophic cardiomyopathy or heart failure. Sotalol
is effective in preventing AF recurrence associated with ischemic heart disease, but is not covered by the National Health Insur-
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Class ITI

- Antiarthythmic drugs should not be administered to patients
with bradycardia-tachycardia syndrome without pacemaker
implantation. (Level of Evidence: C)

- Potent sodium channel blockers™ should not be administered
to patients with clinically significant structural heart disease.
(Level of Evidence: C)

- Treatment with antiarrhythmic drugs should not be contin-
ued in patients who repeatedly have AF recurrence despite
antiarrthythmic drug treatment, and does not show symptom-
atic improvement nor decrease in the duration of each AF
episode. (Level of Evidence: C)

- Sodium channel blockers” should not be used for the treat-
ment of AF associated with Brugada syndrome. (Level of
Evidence: C)

- Potassium-channel blocking antiarrhythmic drugs should
not be used for the treatment of AF associated with long QT
syndrome. (Level of Evidence: C)

" Pilsicainide, cibenzoline, propafenone, disopyramide, and
flecainide. -

Pharmacotherapy is typically initiated when the patient has
frequent AF episodes. Catheter ablation should also be consid-
ered for patients with recurrent symptomatic AF not respond-
ing to pharmacotherapy.

a. AF Without Clinically Significant Structural Heart
Disease

Drugs listed in Figure 4 should be used. The effect of these

drugs in preventing AF recurrence may differ by the time of a

day when AF episodes typically occur and the duration of

each AF episode. As long-term maintenance therapy is often
required to prevent AF recurrence, physicians should adjust
the dose of each drug considering the age, renal function and
hepatic function of the patient (Table 4). Careful consideration
must be given whether or not the preventive treatment should
be continued for a long period of time.

The efficacy of bepridil in preventing AF recurrence is
considered limited.'*1%6 In Europe and the United States, the
efficacy of amiodarone has been fully established,'*” and the
drug is widely used to prevent AF recurrence in patients with
different types of underlying disease and also in patients with
intractable AF without structural heart disease. In Japan, the
use of sotalol for this purpose is not covered by the NHI, and
amiodarone as a drug to prevent AF is indicated only for pa-
tients with hypertrophic cardiomyopathy and those with heart
failure,

h. AF in Patients With Underlying Disease

As AF may cause severe symptoms and significantly affect
hemodynamics in patients with cardiac hypertrophy, cardiac
dysfunction, and cardiac ischemia, preventing AF recurrence
is important. Antiarrhythmic drugs, especially sodium channel
blockers are not fully effective in preventing AF recurrence,
and may exert a proarrhythmic effect and negative inotropic
action,

Patients with an underlying disease should undergo “upstream
therapies” to control the underlying cause of AF, Patients with
ischemic heart disease must first be treated to alleviate isch-
emia, while patients with cardiac hypertrophy and cardiac dys-
function should be considered for treatment with ACE inhibi-
tors, ARBs and/or -blockers. 0 126-131

Only a few drugs are available for the treatment of AF in



Table 4. Drugs and Dosage Regimens for Patients Without Clinically Significant Structural Heart Disease
Oral daily dose Regimen v
Pilsicainide 160mg 50mg TID 1 mg/kg/10min
Cibenzoline 300mg 100mg TID 1.4 mg/kg/2~5min
Propafenone 450mg 150mg TID -
Disopyramide 300mg 150mg BID* or 100mg TID 1~2 mg/kg/5 min
Flecainide 200mg 100mg BID 1~2 mg/kg/10min

*: When using Rythmodan® R (sustained-release tablets).
BID, twice a day; IV, intravenous administration; TID, three times a day.

patients with structural heart disease, especially those with
cardiac hypertrophy, cardiac dysfunction, and ischemic heart
disease in Japan. Specifically, oral amiodarone is indicated for
the prevention of AF in patients with heart failure and hyper-
trophic cardiomyopathy, and bepridil is indicated for patients
with persistent AF. No other drugs are currently indicated for
AF in this patient population. The present guidelines recom-
mend amiodarone of which ample evidence has been accumu-
lated (Figure 4). However, amiodarone is known to cause
serious pulmonary complications and other extracardiac ADRs
in the liver, thyroid, eyes, and skin among other organs, and
physicians should monitor their patients carefully for a long
period of time. As amiodarone may interact with other drugs,
and may potentiate the effects of digitalis, warfarin and NOACs
during management of AF, careful monitoring is important,

Although evidence for sotalol and bepridil is less abundant
than amiodarone, they are expected to be effective as these
drugs block potassium channels, Both drugs may slow heart
rate and prolong the QT interval further in patients with a long
QT interval, and physicians should carefully monitor their
patients during treatment for the development of torsades de
pointes.

4.2 Single-Dose Treatment With Antiarthythmic Drugs
(Pill-in-the-Pocket Approach)

When physicians prescribe drugs proven to be safe and effec-
tive in individual patients in the treatment of AF episodes when
taken as a single dose as required, patients may take their
drugs in the early stages of episodes of AF to ensure efficacy
and may thus control AF by themselves at night or outside the
home without seeking emergency care. This method is referred
to as the “pill-in-the-pocket” approach.!?!

For this approach, drugs should be rapidly absorbable from
the gastrointestinal tract after oral intake to achieve peak blood
concentrations promptly and reach sufficient effective blood
concentrations after a single administration. Pilsicainide, 3
flecainide,'**! propafenone,!**13 and cibenzoline!** are used
in this approach. It should be noted that the first administration
of antiarrhythmic drugs should be performed under ECG mon-
itoring to confirm that the treatment is effective and safe, i.e.,
that the drugs neither induce sinus arrest or conduction distur-
bance, induce excessive prolongation of the QT interval, nor
lead to Brugada-type ECG findings. Patients should be able to
understand the pharmacological characteristics of drugs and
refrain from inappropriate additional intake of their drugs even
when expected effects are not obtained.

5. Upstream Therapy

Upstream therapy to prevent or delay myocardial remodeling
associated with hypertension, heart failure, or inflammation

may prevent the development of new-onset AF (primary pre-
vention), or control AF recurrence or progression to perma-
nent AF (secondary prevention).

Primary Prevention
Class |
- None.

Class lla

- ACE inhibitors or ARBs should be considered to prevent the
development of new-onset AF in patients with heart failure
and cardiac dysfunction. (Level of Evidence: A)

- ACE inhibitors or ARBs should be considered to prevent
the development of new-onset AF in patients with hyperten-
sion associated with left ventricular hypertrophy. (Level of
Evidence: B)

- Statins should be considered to prevent the development of
new-onset AF after cardiac surgery. (Level of Evidence: B)

Class Ilh

- Statins may be considered to prevent the development of
new-onset AF in patients with structural heart disease such
as heart failure. (Level of Evidence: B)

Class il

- ACE inhibitors, ARBs, or statins should not be used to pre-
vent the development of new-onset AF in patients without
cardiac disease. (Level of Evidence: C)

Secondary Prevention

Class Ilh

- ACE inhibitors or ARBs may be considered to prevent AF
recurrence. (Level of Evidence: B)

5.1 ACE Inhihitors and ARBs

ACE inhibitors and ARBs inhibit the arrthythmogenic effects
of angiotensin Il which include atrial fibrosis and hypertrophy,
uncoupling gap junctions, abnormal calcium handling, altera-
tion of ion channels, oxidative stress, and promotion of in-
ﬂamma[ion_ 128,136,137

5.1.1 Primary Prevention

In randomized clinical trials such as the Val-HeFT (Valsartan
Heart Failure Trial)'?" and the CHARM (Candesartan in Heart
failure: Assessment of Reduction in Mortality and morbidi-
ty)™ in patients with heart failure, ACE inhibitors and ARBs
decrease the risk of new-onset AF, and meta-analysis of these
studies have reported that these drugs decreased the risk of
new-onset AF by 30~48%. In the LIFE (Losartan Intervention
For End Point Reduction in Hypertension) study'?® in hyper-
tensive patients with left ventricular hypertrophy, the incidence
of new-onset AF was 33% lower in patients receiving losartan



than in those receiving atenolol. Meta-analyses have indicated
that ACE inhibitors and ARBs decrease the incidence of new-
onset AF by 25%. In other studies in hypertensive patients
receiving antihypertensive drugs, the risk of the development
of new-onset AF is significantly lower in patients receiving ACE
inhibitors and ARBs than in those receiving calcium channel
blockers and diuretics. '#5:1%

5.1.2 Secondary Prevention

It has been reported that the incidence of AF recurrence after
electrical cardioversion was significantly lower in patients re-
ceiving ACE inhibitors or ARBs in addition to amiodarone than
in those receiving amiodarone monotherapy. However, in the
GISSI-AF (Gruppo Italiano per lo Studio della Sopravvivenza
nell’Infarto Miocardico-Atrial Fibrillation) trial,™" the addi-
tion of valsartan to conventional therapies could not reduce
the rate of AF recurrence over the 1-year follow up period in
AF patients with cardiovascular disease, diabetes mellitus, or
left atrial enlargement.

In the J-RHYTHM Il study'#! in patients with hypertension
and paroxysmal AF, blood pressure was significantly lower in
patients in the amlodipine group than in those in the candesar-
tan group, Both drugs decreased the number of days with AF
episodes and the incidence of symptomatic AF, but no sig-
nificant difference was observed between the two groups. The
incidence of persistent AF did not differ significantly between
the two groups. These findings indicate that sufficient blood
pressure control rather than the type of antihypertensive drugs
is important for successful upstream therapy for patients with
AF,

In the ACTIVE I (Atrial Fibrillation Clopidogrel Trial with
Irbesartan for Prevention of Vascular Events)'*? in patients
with AF and a systolic blood pressure of 2110 mmHg, the ad-
dition of irbesartan to the conventional therapy did not prevent
thrombotic events in AF patients with a risk of cardiovascular
events.

These findings indicate that ACE inhibitors and ARBs may
prevent the development of new-onset AF in patients with un-
derlying heart disease such as left ventricular dysfunction and
left ventricular hypertrophy, but there is limited evidence that
these drugs can prevent AF recurrence in patients with mild
structural heart disease.

5.2 HMG-CoA Reductase Inhibitors (Statins)

Statins may prevent AF through various mechanisms includ-
ing anti-inflammatory and anti-oxidant actions, and reduction
of endothelial dysfunction, 43144

5.2.1 Primary Prevention

Although it has been reported that statins decreased the inci-
dence of new-onset AF in patients with left ventricular dys-
function and heart failure by 20~50%,'* consistent results have
not been obtained in studies in patients with hypertension, coro-
nary artery disease, and acute coronary syndrome. In retro-
spective studies including the ARMYDA-3 (Atorvastatin for
Reduction of MY ocardial Dysrhythmia After cardiac surgery)
study, ' statins decreased the incidence of postoperative AF.

5.2.2 Secondary Prevention

It has been reported that the effect of statins in preventing AF
is more pronounced for paroxysmal AF than for persistent
AF." Randomized control studies have not demonstrated the
benefit of statins in preventing AF recurrence in patients after
electrical cardioversion. ¥ Meta-analyses have not resulted in
consistent conclusions about the benefits of statins in the sec-

ondary prevention of AF.'"

There is only insufficient evidence in support of the use of
statins for primary or secondary prevention of AF, except for
postoperative AF.

6. Non-Pharmacotherapy of AF

6.1 Catheter Ablation in the Atrium

Class |

- Catheter ablation is recommended for the treatment of drug-
resistant symptomatic paroxysmal AF in patients without
severe left atrial enlargement, severe left ventricular dys-
function or severe pulmonary disease in medical institutions
where 250 cases of catheter ablation of AF are conducted
annually.

Class lla

- Catheter ablation should be considered for patients with drug-
resistant symptomatic paroxysmal or persistent AF,

- Catheter ablation should be considered for patients who are
engaged in occupations such as airline pilots and mass tran-
sit drivers with a risk of accidents if an episode occurs.

- Catheter ablation should be considered for patients who re-
spond to pharmacotherapy but prefer ablation of AF.

- Maze operation should be considered as an additional pro-
cedure during open chest surgery.

Class llb

- Catheter ablation may be considered for patients with drug-
resistant symptomatic paroxysmal or persistent AF associ-
ated with severe left atrial enlargement and severe left ven-
tricular dysfunction.

- Catheter ablation may be considered for patients with as-
ymptomatic paroxysmal or persistent AF with no significant
deterioration of QOL.

Class Il

- Catheter ablation should not be performed in patients sus-
pected to have left atrial thrombus.

- Catheter ablation should not be performed in patients who
are contraindicated for anticoagulation therapy.

Catheter ablation for AF has evolved rapidly following a re-
port that AF is triggered by focal firing originating at the os-
tium of the pulmonary veins and that catheter ablation target-
ing the focal source may terminate AF. Currently, anatomical
isolation techniques to eliminate the electric connection be-
tween the superior and inferior pulmonary veins and the left
atrium (such as circumferential pulmonary vein ablation) using
three-dimensional navigation systems such as the CARTO sys-
tem are often used in Europe and the United States.'#-150 I
addition to the above technique, ablations targeting complex
fractionated atrial electrogram (CFAE)'*! and autonomic gan-
glionated plexuses,'** linear ablation at the roofline joining the
right/left pulmonary veins,'® and linear ablation at the mitral
isthmus are also performed. AF frequently recurs after abla-
tion. It has been reported that recurrence of paroxysmal AF
could be avoided after the first and second ablations in 50~80%
and 80~90% of patients with paroxysmal AF, respective-
ly.15+156 On the other hand, it is more difficult to obtain com-
plete cure of persistent AF compared to paroxysmal AF, and
various additional techniques are often required for this. The
rate of success after repeated circumferential pulmonary vein
ablation has been reported to be 60~75%.150157



It has been reported that major complications such as cere-
bral infarction, cardiac tamponade, pulmonary vein stenosis/
occlusion, phrenic nerve/vagal nerve injury, and left atrial-
esophageal fistula develop in 2~6% of patients undergoing
ablation for AF.'5%192 Care is needed to avoid such complica-
tions, especially left atrial-esophageal fistula, which though
low in incidence is usually fatal when it occurs.

In the present guidelines, catheter ablation is recommended
as a Class I option for the treatment of patients with drug-re-
sistant, symptomatic paroxysmal AF when this procedure is
conducted in medical institutions with extensive experience.
It is of course quite important to appropriately provide detailed
information on the pathophysiology, prognosis, and treatment
of AF to eligible patients before obtaining informed consent.

6.2 AV Nodal Ablation
AV nodal ablation may be effective in patients for whom abla-
tion in the left atrium is difficult or has not been successful,
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Abstract

Background: The Cilostazol Stroke Prevention Study 2 (CSPS
2) showed that cilostazol significantly reduced the risk of
stroke by 25.7% relative to aspirin, with significantly fewer
hemarrhagic events, in patients with prior ischemic stroke,
excluding cardioembolic stroke. However, whether the ben-
efit of cilostazol is sustained in patients with a high risk of
bleeding has not been examined. Methods: We conducted
a subanalysis of CSPS 2 to examine whether known risk fac-
tors for hemorrhagic stroke, such as stroke subtype and sys-

tolic blood pressure (SBP), influence the efficacy of the study
drugs on hemorrhagic stroke. The relative risk reduction of
hemorrhagic stroke was determined from the incidences
calculated by the person-year method. The cumulative inci-
dence rates of ischemic stroke and hemorrhagic stroke were
estimated and plotted using the Kaplan-Meier method, Inci-
dences of serious hemorrhage and hemorrhage requiring
hospital admission were also evaluated in the two treatment
groups. Hazard ratios (HR) and 95% confidence intervals
(95% ClI) calculated by the Cox proportion hazard model for

Results of the present study were presented at the international
Stroke Conference 2012 in New Orleans, La,, USA, and published in
an abstract form in Stroke, vol. 43, issue 2,



cilostazol versus aspirin were assessed, and a log-rank test
was used for the comparison between treatments. Results:
The incidence of hemorrhagic stroke was significantly lower
in the cilostazol group than in the aspirin group among pa-
tients with prior lacunar stroke (0.36 vs. 1.20% in person-
year, HR 0.35, 95% Cl 0.18-0.70, p < 0.01), but not among
those with prior atherothrombotic stroke (0.31 vs. 0.59% in
person-year, HR 0.53, 95% Cl 0.14-2.0, p = 0.34). The inci-
dence of hemorrhagic stroke was significantly lower in the
cilostazol group than in the aspirin group throughout all SBP
categories (Poisson regression model including time-depen-
dent covariates, p < 0.01) including SBP above 140 mm Hg
(cilostazol 0.45% vs. aspirin 1.44% in person-year; Poisson re-
gression model including time-dependent covariates, p =
0.02). Cilostazol, compared with aspirin, significantly re-
duced the incidence of cerebral hemorrhage (HR 0.36, 95%
C10.19~0.70, p < 0.01), overall hemorrhage requiring hospi-
tal admission (HR 0.53, 95% Cl 0.29-0.97, p = 0.04), and gas-
trointestinal (Gl) bleeding requiring hospital admission (HR
0.44,95% C1 0.21-0.90, p = 0.03). Conclusions: Hemorrhagic
stroke was less frequent in the cilostazol group than in the
aspirin group among patients with lacunar stroke as well as
those with increased blood pressure levels. As for extracra-
nial hemorrhage requiring hospitalization, Gl bleeding was
also less frequent in the cilostazol than in the aspirin group.
Cilostazol is supposed to be a therapeutic option to replace
aspirin for secondary stroke prevention, especially in these
subgroups with high risks for hemorrhagic events.

© 2014 S. Karger AG, Basel

Introduction

Survivors of ischemic stroke have an increased risk of
recurrence of stroke. Platelets play an important role in
the development of ischemic stroke, and antiplatelet ther-
apy has been reported to be effective in many clinical tri-
als for secondary prevention of stroke in high-risk pa-
tients [1]. However, aspirin is known to be associated
with increased hemorrhagic risk, e.g. approximately a
twofold increase in gastrointestinal (GI) bleeding [2, 3] or
more prevalent intracranial hemorrhage [4, 5]. Recently,
efforts have been made to identify antiplatelet agents
which have stronger preventive effects on the occurrence
of stroke without an increased hemorrhagic risk.

Cilostazol, a phosphodiesterase-3 inhibitor, reduced
recurrent stroke, with no increase in cerebral hemorrhage
in patients with ischemic stroke, including those with risk
factors for hemorrhagic stroke such as lacunar stroke, hy-
pertension or older age [6-9]. In a randomized, double-

blind, controlled trial, the Cilostazol Stroke Prevention
Study 2 (CSPS 2) conducted in Japanese patients with
noncardioembolic ischemic stroke, cilostazol significantly
reduced the risk of stroke by 25.7% relative to aspirin, with
significantly fewer hemorrhagic events [10]. The results
were supported by a meta-analysis of randomized con-
trolled trials comparing cilostazol with aspirin [11]. How-
ever, whether the benefit of cilostazol is sustained in pa-
tients with a high risk of bleeding has not been examined.

In the present study, data from the CSPS 2 were re-
examined, and a subanalysis was conducted to verify
whether or not known risk factors for hemorrhagic stroke,
such as stroke subtype and blood pressure level, influence
the safety of cilostazol in comparison with aspirin. Risks
of hemorrhagic events other than hemorrhagic stroke
were also analyzed and compared between the two treat-
ment groups.

Methods

Patients

All patients included for analyses in the CSPS 2 (Clinical Trials.
gov, No. NCT00234065) were examined in the present study. The
study design and results of CSPS 2 have been reported elsewhere
[10]. In summary, 2,672 patients with a previous ischemic stroke,
excluding cardioembolic stroke, whose onset of event was within
6 months prior to registration, were randomly assigned to treat-
ment with either cilostazol (100 mg twice daily) or aspirin (81 mg
once daily). The mean duration of follow-up was 29 months.

Procedures and Statistical Analysis

Incidences of ischemic stroke and hemorrhagic stroke during
treatment with cilostazol or aspirin were calculated using the per-
son-year method, according to prior stroke subtype (atherothrom-
botic or lacunar). Hemorrhagic stroke included cerebral hemor-
rhage and subarachnoid hemorrhage. Their relative risk reduction
(RRR) was determined from the incidences calculated by the per-
son-year method. The cumulative incidence rates of ischemic
stroke and hemorrhagic stroke were estimated and plotted using
the Kaplan-Meier method. Incidences of serious hemorrhages, in-
cluding cerebral hemorrhage, subarachnoid hemorrhage and
hemorrhage requiring hospital admission, were also evaluated in
the two treatment groups. Hazard ratios (HR) and 95% confidence
intervals (95% CI) calculated by the Cox proportion hazard model
for cilostazol versus aspirin were assessed for hemorrhagic stroke
by stroke subtypes and serious hemorrhage/hemorrhage requiring
hospital admission, and a log-rank test was used for the compari-
son between treatments.

A predictability of the incidence of hemorrhagic stroke was ex-
amined from systolic blood pressure (SBP) during the study peri-
od. This analysis was based on the individual SBP measurements
at each time point and analyzed using the Poisson regression mod-
el (SBP levels by treatments were treated as time-dependent co-
variates [12]). A probability level <0.05 was considered to indicate
significance.
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Fig. 1. Incidence of ischemic stroke and hemorrhagic stroke in patients with a prior history of atherothrombotic or lacunar stroke. White

bars indicate cilostazol and dark bars aspirin.

In order to identify risk factors for hemorrhagic stroke, facto-
rial analysis of the data using the Cox proportional hazard model
was performed. Univariate analysis was first conducted, and vari-
ables identified significant (p < 0.02) in the univariate analysis were
further assessed by multivariate analysis with the stepwise method
using 2 independent variables at each step.

All analyses were performed using SAS version 9.2 software
(SAS Institute),

Results

Incidence of Hemorrhagic Stroke by Stroke Subtypes

Figure 1 shows the incidence of ischemic and hemor-
rhagic strokes and RRR for cilostazol compared with
aspirin, by baseline stroke subtype. The incidence of
ischemic stroke was numerically lower for cilostazol
compared with aspirin treatment, both in patients with
atherothrombotic stroke (1.77 vs. 2.45% in person-year,
RRR 27.8%) and lacunar stroke (2.69 vs. 2.88% in per-
son-year, RRR 6.3%), although the differences were not
statistically significant. A significant difference be-
tween the cilostazol and aspirin groups was observed
for the incidence of hemorrhagic stroke in patients with

lacunar stroke (0.36 vs. 1.20% in person-year, RRR
69.7%, p < 0.01), but not in those with atherothrombot-
ic stroke. No interaction was observed between the isch-
emic stroke subtypes and the treatment effect for pre-
vention of ischemic stroke (p = 0.46) or hemorrhagic
stroke (p = 0.58).

Cumulative Incidence of Hemorrhagic Stroke

Figure 2 shows the cumulative incidence of hemor-
rhagic stroke in patients with atherothrombotic stroke or
lacunar stroke. The HR for cilostazol compared with as-
pirin showed a significant reduction of hemorrhagic
stroke in patients with lacunar stroke (HR 0.35, 95% CI
0.18-0.70, p < 0.01; fig. 2b), while the difference between
the treatment groups was not significant in patients with
atherothrombotic stroke (HR 0.53, 95% CI 0.14-2.0, p =
0.34; fig. 2a).

Incidence of Hemorrhagic Stroke by SBP Levels

A significantly lower incidence of hemorrhagic stroke
was observed in the cilostazol group compared with the
aspirin group throughout all SBP categories (p < 0.01) in-
cluding SBP above 140 mm Hg (0.45 vs. 1.44% per per-
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son-year; p = 0.02; fig. 3). No interaction was observed
between SBP levels and the treatment effect for preven-
tion of hemorrhagic stroke (p = 0.61).

Risk Factors for Hemorrhagic Stroke

Univariate analysis found that age, body mass index,
recurrent (versus first) stroke, modified Rankin Scale,
stroke subtype, localization (e.g. cortex, subcortical white
matter), vascular territory (e.g. vertebrobasilar artery,
middle cerebral artery), SBP, diastolic blood pressure, tri-
glyceride, concomitant use of angiotensin receptor block-
ers, Ca antagonists, lipid-lowering agents and statins
were significant risk factors for hemorrhagic stroke. The
multivariate analysis identified SBP as a significant factor.

Incidence of Serious Hemorrhagic Events

Incidences of intracranial hemorrhage and hemor-
rhage requiring hospital admission are shown in figure 4.
Cilostazol, compared with aspirin, significantly reduced
the incidence of cerebral hemorrhage (HR 0.36, 95% CI
0.19-0.70, p < 0.01), overall hemorrhage requiring hospi-
tal admission (HR 0.53, 95% CI 0.29-0.97, p = 0.04) and

GI bleeding requiring hospital admission (HR 0.44, 95%
CI 0.21-0.90, p = 0.03). No significant between-group
differences were observed for incidence of subarachnoid
hemorrhage, subdural hematoma, epistaxis or other
hemorrhage requiring hospital admission.

Discussion

In the present study, the incidence of hemorrhagic
stroke was similar in patients with prior atherothrom-
botic stroke (0.31% in person-year) and lacunar stroke
(0.36% in person-year) among patients in the cilostazol
group. On the other hand, in the aspirin group, the in-
cidence of hemorrhagic stroke was twofold higher in
patients with prior lacunar stroke than in those with
prior atherothrombotic stroke (1.20 vs. 0.59% in per-
son-year).

Ina 10-year follow-up by the Hisayama study, patients
with lacunar stroke had a higher incidence of hemorrhag-
ic stroke than patients with atherothrombotic stroke [13].
Lacunar stroke was also reported to be associated with a
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Fig. 4. Incidence of serious hemorrhage and hemorrhage requiring hospital admission. p values assessed by the log-rank test.

significant increase in asymptomatic hemorrhagic trans-
formation of infarction, defined by follow-up CT [14],
suggesting a close relationship between lacunar stroke
and intracerebral hemorrhage.

The multivariate analysis to identify risk factors for
hemorrhagic stroke identified SBP as a significant factor.
Though stroke subtype was not included, we conducted
the present subanalysis including stroke subtype based on
the above-mentioned findings.

Endothelial dysfunction rather than chronic platelet
activation is reported to play a central role in the patho-
physiology of lacunar stroke [15), and also, acute isch-
emic stroke is considered associated with endothelial
dysfunction of the peripheral vascular beds [16], suggest-
ing that treatment which can improve endothelial dys-
function might be necessary for the prevention of lacu-
nar stroke and hemorrhagic stroke. Aspirin therapy is
known to be associated with increased hemorrhagic risk,
and dual antiplatelet therapy with clopidogrel and aspi-
rin was reported to add no benefit, but increased the
bleeding risk in patients with lacunar stroke for long-
time treatment [17, 18]. As far as we are aware, this is the
first report to demonstrate a higher risk of hemorrhagic
stroke in patients with lacunar stroke than in those with
atherothrombotic stroke among patients on aspirin.
However, the number of atherothrombotic stroke pa-

tients was half of that of lacunar stroke, suggesting that
the lack of findings of significant differences between the
study drugs in the atherothrombotic group may be at-
tributable to the smaller sample size compared to the la-
cunar stroke group.

A relationship between the incidence of hemorrhag-
ic stroke and blood pressure level has been reported in
several studies. For example, Toyoda et al. [19] reported
a relationship between increased blood pressure level
and incidence of hemorrhagic stroke during antithrom-
botic treatment. The SPS 3 study also demonstrated that
the incidence of stroke was reduced in the lower target
SBP group (<130 mm Hg, mean 127 mm Hg) compared
with the higher target SBP group (130-149 mm Hg,
mean 138 mm Hg) in patients with lacunar stroke, and
the difference was significant when limited to the re-
duction of hemorrhagic stroke, suggesting that the use
of an SBP target less than 130 mm Hg might be benefi-
cial for the reduction of hemorrhagic stroke in patients
with lacunar stroke [20]. The present study demonstrat-
ed that the risk of hemorrhagic stroke was lower in pa-
tients on cilostazol than in those on aspirin in all the
SBP categories including patients with SBP level over
140 mm Hg, demonstrating usefulness of cilostazol in
patients with a high risk of bleeding such as lacunar
stroke or high SBP.



Cilostazol exerts an antiplatelet action by inhibiting
phosphodiesterase-3 and increasing cyclic adenosine
monophosphate levels in platelets. It can also increase
blood flow by vasodilation mediated through improve-
ment of vascular endothelial cell function with increased
nitric oxide production and barrier function, reducing
the expression of adhesion molecules or preventing vas-
cular smooth muscle cell proliferation [21-23]. In addi-
tion, cilostazol inhibits the expression of matrix metallo-
proteinase-9, which is one of the proteases associated
with fragility of small vessels [24], and inhibits degenera-
tion of small penetrating arteries in the brains of hyper-
tensive rats [25]. Based on the findings, it could be specu-
lated that endothelial dysfunction induced by high blood
pressure was partly reversed by cilostazol.

It has been reported that the incidence of GI bleeding
was significantly increased even with low-dose aspirin
[2], and the odds ratio for GI bleeding with aspirin was
8.2 in a Japanese case-control study [26]. In the present
study, the incidence of GI bleeding was significantly high-
er in the aspirin group than in the cilostazol group. Un-
like aspirin, cilostazol does not induce damage to the gas-
tric mucosa, which might explain the difference in the
incidence of GI bleeding between the two study drugs.
The limitation of the present study was that CSPS 2 was
conducted in a Japanese population, and confirmatory
studies in other ethnic groups are required. Additionally,
this analysis may have been underpowered to demon-
strate significant treatment differences for some factors.

Conclusion

Cilostazol was associated with fewer hemorrhagic
strokes in patients with a high risk of hemorrhagic stroke,
such as those with lacunar stroke and high SBP levels, and
was also associated with less GI bleeding than aspirin.

Cilostazol is supposed to be a therapeutic option to re-
place aspirin for secondary stroke prevention, especially
in these high-risk subgroups for hemorrhagic events.
Further comprehensive analyses on larger numbers of pa-
tients, including other ethnic subpopulations, are re-
quired to obtain conclusive results.
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CHADSQ and
CHA.DS,-VASc scores as
bleeding risk indices for
patients with atrial
fibrillation: the Bleeding
with Antithrombotic
Therapy Study

Kazunori Toyoda, Masahiro Yasaka, Shinichiro
Uchiyama, Kazunori Iwade, Yukihiro
Koretsune, Ken Nagata, Tomohiro Sakamoto,
Takehiko Nagao, Masahiro Yamamoto, Jun
Gotoh, Jun C Takahashi, Kazuo Minematsu
and The Bleeding with Antithrombotic Therapy
Study Group

The CHADS, and CHA,DS.-VASc scores,
that is, ischemic stroke risk indices for
patients having atrial fibrillation (AF),
may also be useful as bleeding risk
indices. Japanese patients with AF, who
routinely took oral antithrombotic
agents were enrolled from a
prospective, multicenter study. The
CHADS, and CHA.DS.-VASc¢ scores were
assessed based on information at entry.
Scores of 0, 1 and #2 were defined as the
low, intermediate and high ischemic
risk categories, respectively, for each
index. Of 1221 patients, 873 took
warfarin, 114 took antiplatelet agents
and 234 took both. The annual incidence
of ischemic stroke was 0.76% in the low-
risk category, 1.46% in the intermediate-
risk category and 2.90% in the high-risk
category by CHADS, scores, and 1.44,
0.42 and 2.50%, respectively, by
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CHA.DS.-VASc scores. The annual
incidence of major bleeding in each
category was 1.52, 2.19 and 2.25% by
CHADS., and 1.44, 1.69 and 2.24% by

CHA,DS.-VASc. After multivariate
adjustment, the CHADS, was associated

with ischemia (odds ratio 1.76, 95%
confidence interval 1.03—-3.38 per
1-category increase) and the
CHA.DS.-VASc tended to be associated

with ischemia (2.18, 0.89—-8.43). On the
other hand, associations of the indices
with bleeding were weak. In conclusion,
bleeding risk increased gradually as the
CHADS; and CHA,DS.-VASc scores
increased in Japanese antithrombotic
users, although the statistical impact
was rather weak compared with their
predictive power for ischemic stroke.
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