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a b s t r a c t

Background: The therapeutic goals of atrial fibrillation (AF) patients are to reduce symptoms and prevent
severe complications associated with AF. This study compared the efficacy of flecainide versus pilsicai-
nide in reducing the frequency of AF and improving quality of life (QOL) in symptomatic paroxysmal AF
patients without structural heart disease.
Methods: The Atrial Fibrillation and Quality Of Life (AF-QOL) study was a prospective, multicenter,
randomized, open-label crossover study that compared flecainide and pilsicainide as antiarrhythmic
drug therapy. Patients were randomized to receive 3 months of treatment with flecainide twice daily or
pilsicainide 3 times daily. Each treatment consisted of a dose-finding phase (weeks 1–4) and an efficacy
phase (weeks 5–12). Forty-three patients completed the trial. The main outcome was the number of days
with documented AF episodes using a patient-operated electrocardiogram. QOL questionnaires (SF-36
and AF-specific QOL scores) were also completed.
Results: The median (range) AF frequencies (days/8 weeks) were 2 (0–50) in the flecainide treatment
group and 1 (0–54) in the pilsicainide treatment group (no significant between-group difference). No
significant difference in the first recurrence of AF during the efficacy phase was noted between flecainide
and pilsicainide treatments. The frequency and severity scores of AF-related symptoms improved from
baseline to the end of the treatment periods. No significant differences in SF-36 or AF-related QOL scores
were noted between the treatment groups.
Conclusions: This study found no difference in AF frequency or QOL between symptomatic paroxysmal
AF patients who received flecainide or pilsicainide.
& 2017 Japanese Heart Rhythm Society. Published by Elsevier B.V. This is an open access article under the
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Fig. 1. Study design.
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1. Introduction

Atrial fibrillation (AF) is the most clinically prevalent tachyar-
rhythmia, and symptomatic AF impairs quality of life (QOL) [1–4].
The therapeutic goals of AF patients are to reduce symptoms and
prevent severe complications associated with AF [1]. Antiar-
rhythmic drugs modestly prevent AF recurrence but may only be
clinically successful when AF-related symptoms, rather than AF
recurrence rates, are reduced [1]. Therefore, the efficacy of anti-
arrhythmic drugs for AF-related symptoms in terms of QOL and AF
recurrence in symptomatic AF patients without structural heart
disease should be reconsidered.

Flecainide is a class Ic antiarrhythmic drug that exhibits a high
affinity for open-state sodium (Naþ) channels with slow onset and
offset kinetics. Flecainide also blocks the rapid component of the
delayed rectifier current [5]. Flecainide is typically administered
twice daily because it is metabolized in the liver and has a half-life
of approximately 14 h [5]. Flecainide is used worldwide to reduce
AF-related symptoms and to provide sustained restoration of sinus
rhythm [6]. Flecainide is recommended for long-term rhythm
control in AF patients who do not have structural heart disease,
based on the guidelines of the European Society of Cardiology
[1,3].

Pilsicainide hydrochloride is another class Ic antiarrhythmic
drug that exhibits a pure Naþ channel-blocking action with slow
kinetic recovery. Pilsicainide is generally administered 3 times
daily because it has a half-life of approximately 5 h, and it is pri-
marily excreted in urine [r7]. This drug was developed and is
commonly used in Japan [8]. However, there is no evidence to
clearly demonstrate that pilsicainide reduces the recurrence of AF
and AF-related symptoms.

The Japanese guideline for pharmacotherapy of atrial fibrilla-
tion (Japanese Circulation Society 2013) recommends pilsicainide
and flecainide as first-line drugs for paroxysmal AF without
structural heart disease [9]. There is insufficient information to
determine whether flecainide is superior to pilsicainide for redu-
cing AF recurrence and AF-related symptoms and improving QOL,
even though both drugs are class Ic antiarrhythmic agents. This
study compared the efficacy of flecainide and pilsicainide in
reducing AF frequency and improving QOL in symptomatic par-
oxysmal AF patients without structural heart disease.
2. Materials and methods

2.1. Patients

Patients with a history of symptomatic paroxysmal AF without
structural heart disease who met the following criteria were
included in this study: paroxysmal AF with a frequency of 2 or
more symptomatic episodes per month; AF previously demon-
strated on electrocardiogram (ECG) or Holter recordings when the
patient complained of symptoms; presence of sinus rhythm before
the start of the study; aged between 20 and 75 years; and written
informed consent provided to participate in the study.

The following exclusion criteria were used: patients with
obvious structural heart disease; syncope or transient ischemic
attack associated with AF; history of cerebral vascular accidents
associated with the occurrence of AF; resting heart rate of less
than 40 beats per minute; sick sinus syndrome; PR interval of
0.28 s or more; second- or third-degree atrioventricular block;
implantation of pacemaker or implantable cardioverter defi-
brillator; AF caused by reversible non-cardiac disease such as
hyperthyroidism; requirement for on-going therapy with other
antiarrhythmic drugs; significant serious non-cardiac diseases
such as hepatic, renal, hematological, or lung diseases; pregnancy
or the possibility of pregnancy and breast feeding; or a judgement
by the attending physician that patient participation would be
inappropriate.

Previously administered antiarrhythmic drugs were dis-
continued for at least 1 week (except at least 3 months for
amiodarone) before entry into the study. The use of rate-control
drugs such as beta-blockers, verapamil, diltiazem, and digoxin
were permitted if the dose was not altered during the study.

2.2. Study design

The Atrial Fibrillation and Quality Of Life (AF-QOL) study was a
prospective, multicenter, randomized, open-label crossover com-
parison of flecainide and pilsicainide. Patients were randomized to
receive flecainide twice daily during treatment period 1 followed
by pilsicainide 3 times daily during treatment period 2 (flecainide-
pilsicainide) or the reverse treatment (pilsicainide-flecainide).
Participants were randomly assigned following a 3-factor rando-
mized block design to 1 of 2 treatments using a web-based
registration system (Medi-Skette Corporation, Tokyo, Japan).
Each treatment consisted of a dose-finding phase (weeks 1–4) and
an efficacy phase (weeks 5–12) (Fig. 1).

Qualified patients entered a 4-week dose-finding phase to
determine the optimal individual drug dose. Each patient initially
received 50 mg of flecainide twice daily or 25 mg of pilsicainide
3 times daily. Each physician determined the optimal dose based
on patient complaints, AF-related symptoms, and tolerance. The
doses were increased to 100 mg of flecainide twice daily or up to
75 mg of pilsicainide 3 times daily if the efficacy was considered
insufficient and the limiting side effects were absent. No efficacy
evaluations were performed during this phase. Each patient con-
tinued their fixed optimal dose of flecainide or pilsicainide during
weeks 5 to 12 of the efficacy phase.

Baseline data, including a QOL assessment using the Japanese
AF-specific QOL questionnaire, the Japanese Society of Electro-
cardiology Atrial Fibrillation Quality of Life Questionnaire (AFQLQ)
[10,11], and the Medical Outcomes Study 36-Item Short-Form
Health Survey (SF-36) Japanese version [12,13], were obtained
from each patient prior to entering the study. Each patient was
provided with a patient-operated, leadless, single-channel ECG
recorder (Omron Heart Scan 801w, Tokyo, Japan) that included a
lightweight, handheld ECG recording system with a liquid crystal
display and digital storage capacity for offline digital analysis [14].
Each patient was also requested to perform 30-second ECG
recordings at least once daily at a predetermined time and when
they experienced any arrhythmia-related symptoms during the
study. All recorded ECGs were digitally stored on a memory card,
and 2 experienced cardiologists determined the occurrences of AF
in a blinded fashion.
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Each patient documented the consumption of flecainide or
pilsicainide during the study. Patient recordings were maintained
daily in patient diaries. Patient history, including diary entries,
could be reviewed at the end of each treatment period. Adverse
events were recorded. Physical examinations, 12-lead ECG, routine
laboratory tests, and QOL assessments were also performed.

The protocol was approved by the institutional review boards
of Tokyo Women's Medical University (approval number: 2188,
approval date: April 30, 2011, re-approval number: 130513, re-
approval date: June 4, 2013) and the other participating hospitals.
This study was registered in UMIN Clinical Trials Registry (UMIN-
CTR: UMIN 000006090).

2.3. Endpoints

The primary endpoint was the difference in the frequency
(days/8 weeks) of symptomatic and asymptomatic AF recorded on
a patient-operated ECG recorder between weeks 4 and 12 (i.e., the
efficacy period). The secondary endpoints included the time to
first recurrence of AF during each treatment period (between
weeks 4 and 12) and QOL, as assessed using the AFQLQ and SF-36
questionnaire.

The AFQLQ is a self-reported measure of AF-related symptoms
and QOL that comprises 26 questions in 3 subsets: 1) frequency of
6 symptoms associated with AF (palpitations, pulse deficit, irre-
gular pulse, shortness of breath, dizziness, and chest discomfort)
rated from 0 to 4, with 0 being “3 times or more a week”, 1 being
“1 or 2 times a week”, 2 being “1 or 2 times a month”, 3 being “less
than 1 time a month”, or 4 being “none”; 2) severity of symptoms
rated from 0 to 3, with 0 being”extreme”, 1 being “moderate”,
2 being “mild”, or 4 being “none”; and 3) anxiety and limitation of
daily activities related to AF and AF treatment rated from 0 to 4
(always to never). Questionnaire items were summed to generate
the frequency, severity, anxiety, and limitation of daily activity
subset scores, which ranged from 0 to 24, 0 to 18, and 0 to 56,
respectively, with higher scores indicating less symptomatology
[10,11].

The SF-36 is a self-reported measure of health-related QOL
comprising 36 questions that assess 8 specific QOL health status
dimensions. The SF-36 also provides 2 important summary mea-
sures: the Physical Component Summary (PCS) and the Mental
Component Summary (MCS) scores. Items are summed to obtain
total scores, and each 8 subscale score from 0 to 100 is assessed,
with higher scores indicating more desirable health states [12,13].

2.4. Statistical analysis

We assumed that the rate of preventive effect (first recurrence)
of AF at 3 months after the initiation of the antiarrhythmic drug
would be 83% in patients treated with flecainide and 68% in
patients with pilsicainide using routine ECG based on a clinical
trial (flecainide) and a single-center report (pilsicainide) [15,16].
We estimated that a sample size of 40 patients would be needed
for this crossover study to obtain a two-sided alpha level of 0.05
and a beta level of 0.80. We enrolled 65 patients assuming that
more than 25% of the patients would withdraw from the study
before completing both treatments based on a previous crossover
study of flecainide and placebo [17].

Data comparing flecainide with pilsicainide were examined for
a period effect and treatment–period interaction using a two-
sample t-test (Welch t-test). Data are presented as the mean-
s7standard deviations (SDs), medians (ranges), or as the number
of patients. The number of days with documented AF episodes was
compared between flecainide and pilsicainide treatments using
the Wilcoxon signed-rank test. Categorical variables were sub-
jected to chi-square analysis. The time to the first documented
recurrence of AF during each treatment period was analyzed using
the Kaplan-Meier method and compared using the log-rank test.
The magnitude of the QOL score change was compared between
the AFQLQ, SF-36 PCS, and SF-36 MCS scores using one-way ana-
lysis of variance (ANOVA). Confidence intervals were calculated for
differences in parameters of AFQLQ and SF-36 between the mean
values of 2 treatments. Changes in the AFQLQ scores during
treatment period 1 and 2 were assessed by AF recurrence status
(no recurrence, 1�9 days/8 weeks and Z10 days/8 weeks) and
compared using one-way ANOVA. A p-value o0.05 was con-
sidered significant. Data analyses were performed using SPSS
statistical software (version 11.01, SPSS Inc., Chicago, IL, USA).
3. Results

3.1. Study patients

A total of 64 patients from 13 participating centers qualified for
the study and provided written informed consent. Patients were
recruited from August 2011 to September 2013. Fifteen patients
did not complete the 2 crossover treatments. A total of 43 patients
were available for efficacy evaluation. The median patient age was
64 years, and 25 (58%) of the efficacy-evaluable patients were
male. Twenty-two of the 43 patients had received antiarrhythmic
drug therapy prior to study entry, and 10 patients used heart rate-
control drugs such as beta-blockers or non-dihydropyridine cal-
cium channel blockers. Twenty patients were enrolled in the
flecainide-pilsicainide arm, and 23 patients were in the
pilsicainide-flecainide arm (Fig. 2). No significant differences in
clinical characteristics were noted between the efficacy-evaluable
and efficacy-excluded patients, except concomitant hypertension
(34/43 versus 10/21, p¼0.01). There were no differences in the
clinical characteristics of the efficacy-evaluated patients between
the flecainide-pilsicainide and pilsicainide-flecainide arms
(Table 1). The final daily dose of flecainide administered during the
efficacy phase was 100 mg in 37 patients, 150 mg in 2 patients, and
200 mg in 4 patients. The final daily dose of pilsicainide admi-
nistered during the efficacy phase was 75 mg in 10 patients,
100 mg in 5 patients, 150 mg in 27 patients, and 200 mg in
1 patient.

3.2. Primary endpoint: frequency of AF

Twenty-six patients experienced AF episodes during the effi-
cacy phases of the study. Eighteen (69%) of these patients
experienced AF episodes during both efficacy phases. Fig. 3 shows
the distributions of the frequency of AF (days/8 weeks) for both
treatments. The distributions for flecainide and pilsicainide treat-
ments were very similar. The median AF frequencies were 2 (range
0–50) days/8 weeks for flecainide treatment and 1 (range 0–54)
day/8 weeks for pilsicainide treatment. These values were not
significantly different.

3.3. Secondary endpoints

No significant difference in the first recurrence of AF during the
efficacy phase was noted between the flecainide and pilsicainide
treatments (Fig. 4). Table 2 summarizes the QOL assessment as the
secondary endpoint in this study. No significant differences in
these endpoints were noted between treatments. No difference in
the adherence rate of flecainide or pilsicainide was noted during
each treatment phase (median 99.1% versus 97.0%).

The AFQLQ frequency and severity of AF-related symptom
scores (AFQLQ1 and 2), but not anxiety and limitation of daily
activities related to AF and AF treatment (AFQLQ3), improved from



Fig. 2. Patient flow chart.

Table 1
Baseline characteristics of patients.

Efficacy-evaluable Efficacy-excluded
patients patients

Flecainide Pilsicainide
―Pilsicainide ―Flecainide

Number 20 23 21
Age, years 64 (54–73) 63 (44–75) 64 (38–74)
Male 11 (58%) 14 (58%) 15 (71%)
Height, cm 16379 164711 16678
Body weight, kg 67711 66714 6479
Hypertension 18 (90%) 16 (69%) 10 (48%)
Diabetes mellitus 3 (15%) 8 (34%) 2 (10%)
History of TIA/stroke 1 (1%) 1 (1%) 1 (5%)
CHADS2 score
0 2 6 10
1 14 8 8
2 3 6 2
3 1 3 1
Z 4 0 0 0
Concomitant medications

Antiplatelet drugs 2 (10%) 4 (17%) 3 (14%)
Anticoagulant drugs 16 (80%) 15 (65%) 11 (52%)
Antihypertensive drugs 7 (35%) 8 (35%) 4 (19%)
Antidiabetic drugs 3 (15%) 3 (13%) 2 (10%)
Lipid-lowering drugs 12 (60%) 12 (52%) 8 (38%)

The values are expressed as n (%), median (range), or mean7SD.
CHADS2 score ¼ cardiac failure, hypertension, age Z75 years, diabetes, previous
stroke or TIA (doubled).
TIA, transient ischemic attack.

Fig. 3. Distribution of the primary study end point (number of days with docu-
mented atrial fibrillation episodes) in patients who received flecainide or
pilsicainide.
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baseline to the end of the treatment periods (Fig. 5A). When
changes in the AFQLQ scores were assessed by AF recurrence
status, patients who experienced no or less frequent AF recurrence
tended to show improvement in AFQLQ1 and 2 scores (Table 3).
However, the SF-36 scores did not change significantly from
baseline to the end of the treatment periods (Fig. 5B).

3.4. Adverse events

Four patients discontinued the study because of adverse effects.
One patient developed sinus bradycardia (45 bpm) with dizziness



Fig. 4. Cumulative event-free rate for the first recurrence of atrial fibrillation (AF)
during each treatment period (between weeks 4 and 12).

Table 2
Differences in quality of life assessments between flecainide and pilsicainide
treatments.

Flecainide Pilsicainide Flecainide-Pilsicainide

AFQLQ
AFQLQ1 16.675.3 16.375.9 �0.3 (�0.9–1.6)
AFQLQ2 12.474.0 12.674.1 �0.2 (�1.3–0.9)
AFQLQ3 42.579.2 43.378.5 �0.8 (�2.9–1.4)

SF-36
PCS 47.7710.2 48.1711.4 �0.4 (�9.8–6.2)
MCS 48.0710.4 48.7710.2 �0.7 (�13.3–6.1)

Subscales
Physical functioning 48.179.4 48.4712.5 �0.3 (�2.4–1.7)
Role physical 47.6710.7 46.9712.5 0.6 (�2.0–3.3)
Bodily pain 48.679.9 49.9711.5 �1.3 (�4.1–1.6)
General health 44.379.9 44.979.3 �0.5 (�2.7–1.7)
Vitality 50.0710.2 50.3710.2 �0.4 (�3.0–2.3)
Social functioning 47.2711.7 50.5710.3 �3.3 (�6.6–0.0)
Role emotional 49.079.4 47.9710.6 1.1 (�2.2–4.4)
Mental health 49.379.4 49.879.2 �0.5 (�3.2–2.2)

The values are expressed as the mean7SD or median (95% confidence interval).
AFQLQ, Atrial Fibrillation Quality of Life Questionnaire; AFQLQ1, Frequency of
occurrence of 6 symptoms (palpitations, pulse deficit, irregular pulse, shortness of
breath, dizziness, and chest discomfort); AFQLQ2, The severity of these symptoms;
AFQLQ3, Anxiety and limitation of daily activities related to AF and AF treatment;
MCS, Mental component summary; PCS, Physical component summary.
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on exertion during treatment period 2 (flecainide). One patient
experienced syncope during treatment period 1 (flecainide) and
developed sinus arrest (10 seconds), which was noted using ECG
monitoring after admission and drug discontinuation. This patient
received a pacemaker. One patient experienced xerocheilia during
treatment period 1 (pilsicainide), and 1 patient experienced sto-
matitis during treatment period 1 (pilsicainide).
4. Discussion

Our study revealed the following findings. 1) There was no
significant difference in the AF frequency between flecainide and
pilsicainide treatments. 2) There was no significant difference in
the first documented recurrence of AF during the efficacy phase
between the treatments. 3) AFQLQ AF-related symptoms and
severity scores improved from baseline to the end of the treatment
periods. 4) There were no significant differences in QOL scores
between the treatments.
4.1. AF recurrence

Previous reports demonstrated that flecainide significantly
reduced the number of AF recurrences in paroxysmal AF patients
[6]. However, few studies have reported direct head-to-head
comparisons of flecainide and other antiarrhythmic drugs using
crossover and randomized clinical trials to assess the preventive
effect on AF recurrence in patients with paroxysmal AF [6].
Seventeen of the 43 efficacy-evaluable patients experienced no
recurrence of AF during treatment with flecainide and pilsicainide.
There was no difference in the distribution of the frequency of
days with AF episodes between these drugs with similar phar-
macological mechanisms. Our results also revealed no difference
in the time to first recurrence of AF between flecainide and pilsi-
cainide treatments. However, 10 patients used beta-blockers or
non-dihydropyridine calcium channel blockers. These patients
may not have experienced arrhythmia-related symptoms when AF
occurred because these rate-control drugs reduced the ventricular
rate. Therefore, the recurrence of AF may be underestimated in
these patients.

4.2. QOL

A QOL assessment has been included in several studies of
patients with AF. QOL was used to assess specific interventions,
such as pacemaker implantation, pharmacological therapy and
catheter ablation. Rate- and rhythm-control drugs improved QOL,
but no significant difference was noted between rate and rhythm
strategies [18,19]. Alliot et al. noted the lack of evidence of the
relationship between the achievement of sinus rhythm and QOL
[18]. Our results revealed that the antiarrhythmic drugs flecainide
and pilsicainide improved AF-related symptoms and symptom
severity (AFQLQ1 and 2) from baseline to the end of the treatment
period. Because patients who experienced either no or less fre-
quent AF recurrence tended to show improvement in AFQLQ1 and
2 scores, the effect of flecainide and pilsicainide on AF-related
symptoms and symptom severity might be related to the sup-
pression of AF recurrence. However, anxiety and limitation of daily
activities related to AF and AF treatment (AFQLQ3) did not change
from baseline to the end of treatment periods for either drug. This
item included questions regarding specific treatments such as the
side effects of the drug, food restriction due to drug-food inter-
action (especially warfarin), electrical cardioversion, hospitaliza-
tion due to AF treatment, and adherence to medication [10,11].
Therefore, the majority of the questions in the AFQLQ3 item for
paroxysmal AF patients without structural heart disease might not
be affected only by intervention with pilsicainide or flecainide.
However, we did not identify a difference in these measurements
(AFQLQ1 and 2) upon comparing the drugs.

Comparisons of antiarrhythmic drugs in the treatment of AF
have been traditionally evaluated based on the pharmacologic
action, not the pharmacokinetic characteristics, of the drug.
Pharmacokinetic profiles may partially contribute to medication
adherence via dosing frequency or concentration-dependent
effects. Dosing frequency also affects the adherence to medica-
tion [20]. A recent report demonstrated that frequent daily dosing
was an independent risk factor for non-adherence to cardiovas-
cular drugs in Japanese patients with AF [21]. A twice daily dosage
of flecainide provides a superior dosing frequency to pilsicainide
(3 times daily), which should improve adherence to the medica-
tion. However, no difference in adherence rate between flecainide
and pilsicainide was observed during each treatment phase. This
cross-over study did not find a relationship between dosing fre-
quency and medication adherence. Each patient in this prospective
interventional study documented the consumption of both drugs
in patient diaries that were specific for each drug, which is unlike a



Fig. 5. Quality of life scores as assessed using the Atrial Fibrillation Quality of Life Questionnaire (AFQLQ) (A) and Medical Outcomes Study 36-Item Short-Form Health Survey
(SF-36) (B) at specified times during the study. Mean7SD values are provided for each phase of the study. łpo0.10, *po0.05, **po0.01 versus baseline. AFQLQ 1, Frequency
of occurrence of 6 symptoms (palpitations, pulse deficit, irregular pulse, shortness of breath, dizziness, and chest discomfort); AFQLQ 2, Severity of these symptoms; AFQLQ
3, Anxiety and limitation of daily activities related to AF and AF treatment; PCS, Physical component summary; MCS, Mental component summary.

Table 3
Change in the Atrial Fibrillation Quality of Life Questionnaire (AFQLQ) scores by atrial fibrillation recurrence status.

Treatment Period 1

No recurrence (n¼19) Recurrence (1�9 days/8 weeks) (n¼14) Recurrence (Z10 days/8 weeks) (n¼10)

Baseline Change Baseline Change Baseline Change p-value

AFQLQ1 15.974.2 3.175.0 [3.0] 10.074.7 3.673.5 [4.0] 15.974.5 �1.773.6 [1.0] 0.014
AFQLQ2 9.774.9 3.474.0 [2.0] 8.772.0 1.272.1 [1.0] 13.273.1 �0.272.7 [0.0] 0.029
AFQLQ3 37.9710.2 1.478.5 [1.0] 40.276.4 4.277.0 [3.0] 46.976.6 �1.273.5 [0.5] 0.264

Treatment Period 2

No recurrence (n¼23) Recurrence (1–9 days/8 weeks) (n¼13) Recurrence (Z10 days/8 weeks) (n¼7)

Baseline Change Baseline Change Baseline Change p-value

AFQLQ1 14.675.2 4.476.6 [4.0] 13.374.4 1.775.7 [2.0] 14.775.7 �0.173.1 [1.0] 0.186
AFQLQ2 9.774.9 4.975.0 [4.0] 10.373.3 0.673.6 [1.0] 12.373.6 0.472.7 [0.0] 0.016
AFQLQ3 39.079.6 4.176.6 [4.0] 42.476.7 �0.976.2 [1.0] 44.0710.1 �5.178.3 [3.0] 0.414

The values are expressed as the mean7SD, [median].
AFQLQ 1, Frequency of occurrence of 6 symptoms (palpitations, pulse deficit, irregular pulse, shortness of breath, dizziness, and chest discomfort); AFQLQ 2, The severity of
these symptoms; AFQLQ 3, Anxiety and limitation of daily activities related to AF and AF treatment;
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real-world setting. This requirement may have improved adher-
ence to both drugs.

AF studies that assess QOL typically use health- and AF-related
QOL. The SF-36, a generic health-related QOL instrument, is widely
used as a measure of outcome in cohort studies and clinical trials.
The Japanese version was validated in Japanese populations [10,11]
and is applicable across Japanese patients with several diseases
including cardiovascular disease [22–27]. AFQLQ, an AF-specific
QOL questionnaire, was developed in Japan and validated for
Japanese AF patients [10,11]. AFQLQ has been used to assess out-
comes in clinical trials for Japanese AF patients [8,28]. To assess
QOL, both generic and disease-specific assessments are required
because both tools can detect subtle clinical changes in patients
with cardiovascular disease [29,30]. Therefore, the Japanese ver-
sion SF-36 and AFQLQ have been used as QOL assessment tools
and measures of outcomes in clinical studies for Japanese patients
with AF [8,28,31]; both were used in this study.

However, this methodology seems limited for the clarification
of the differences in the effects of specific antiarrhythmic drugs on
QOL in AF patients. A crossover study on the beta-blockers sotalol
and atenolol in the treatment of symptomatic paroxysmal AF
revealed no difference in the frequency of AF episodes based on
Holter monitoring, health-related QOL, and AF-related symptoms
between the two drugs [32]. Moreover, the Japanese AF-specific
QOL questionnaire AFQLQ contains no items related to the dosing
frequency of antiarrhythmic drugs, but the dosing frequency may
affect QOL. Therefore, we could not methodologically detect any
effect that different dosing frequencies of the drugs had on QOL
based on the questionnaires used in this study.

4.3. Doses of study drugs

This study used a relatively low dose of flecainide or pilsicai-
nide. Recent guidelines recommend that safety, rather than effi-
cacy, considerations should primarily guide the selection and use
of antiarrhythmic drugs for AF [1,3,4]. Therefore, investigators
tend to select a low dose for safety reasons. Four patients dis-
continued the study due to adverse effects, including cardiac and
non-cardiac events, during both treatments. The number of these
incidences were not high in the present study compared with
those in previous clinical trials [17,33].

4.4. Limitations

There were some limitations in this study. First, the number of
subjects was small. Our estimated power might be insufficient to
detect differences in efficacy between the drugs because our
results demonstrated that the AF recurrence rate was approxi-
mately 50% in both groups. This study used a relatively low dose
for treatment, which may have affected the results. Our results are
limited in their generalizability to the management of Japanese
patients with AF. Second, the efficacy-evaluation period was only
8 weeks in this study, which may be insufficient to assess the
effect of a single treatment. Third, approximately 30% of the
patients who entered the study discontinued the study. A previous
crossover study revealed that more than 25% of patients dis-
continued the study [17,32]. It is difficult to complete two treat-
ment phases using fixed doses of antiarrhythmic drugs for
6 months in symptomatic AF patients in the catheter ablation era.
Half of the patients who discontinued the study subsequently
received catheter ablation. Fourth, a study design that compares
the efficacy of two treatments typically includes a control com-
parison. However, we did not establish a control phase before each
treatment period. Therefore, we could not assess either treatment
effect in comparison with a control.
5. Conclusions

This prospective crossover study demonstrated no clear dif-
ference in the AF frequency or QOL between symptomatic parox-
ysmal AF patients treated with flecainide or pilsicainide. However,
an improvement in AF-related symptoms was noted from baseline
following treatment with flecainide or pilsicainide.
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