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Impact of Alcohol Consumption on the Outcome of Catheter Ablation

in Patients With Paroxysmal Atrial Fibrillation
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Background—Although several studies have reported an association between atrial fibrillation (AF) and alcohol, the impact of
alcohol consumption on the outcome after catheter ablation (CA) for AF has not been discussed. We aimed to elucidate the effect
of alcohol consumption on the outcome of CA for paroxysmal AF.

Methods and Results—We examined 1361 consecutive patients with paroxysmal AF (mean age, 61411 years, 334 women) who
underwent CA, including 623 (45.8%) patients who consumed alcohol. The clinical characteristics and outcomes of CA were
compared between patients who did and did not consume alcohol. No significant differences were seen in the left atrial size,
duration of AF history, and incidence of nonpulmonary vein foci between 2 groups (P=NS). Although the AF recurrence-free rate
after the initial CA was higher in patients who did not consume alcohol (261/623 [41.9%] versus 252 /738 [34.1%]; mean follow-
up, 44.44+30.7 months; P=0.003), the outcome after the final CA was similar between 2 groups (patients who consumed alcohol:
111/628 [17.7%] versus patients who did not consume alcohol: 138/738 [18.7%]; mean follow-up, 53.1+25.8 months; P=0.67).
The frequency (hazard ratio 1.07 per 1 day/week increase, Cl 1.00-1.15, P=0.04) of alcohol consumption was significantly
associated with AF recurrence after CA.

Conclusions—The frequency of alcohol consumption may be associated with AF recurrence after the initial CA for paroxysmal AF,
but it may not affect the outcome after the final CA. (J Am Heart Assoc. 2016;5:¢004149 doi: 10.1161/JAHA.116.004149)
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Atrial fibrillation (AF) is the most common type of outcomes of CA has not been discussed. In the present study,
arrhythmia in developed countries. The population with we aimed to clarify this impact in patients with paroxysmal AF
AF will significantly increase in the future with the increasingly (PAF).

aging society.! In addition to the well-known risk factors,
including hypertension, diabetes mellitus, cardiovascular
disease, obesity, metabolic syndrome, and chronic kidney
disease, lifestyle characteristics such as alcohol consumption
are significantly linked to the incidence and/or prevalence of
AF.%™° Although catheter ablation (CA) is standard therapy for
patients with AF,®"® the impact of alcohol consumption on the

Methods
Study Population

We enrolled 1361 consecutive patients (mean age,
61111 years; 334 women) who were referred to our institution
between 2005 and 2010 to undergo their first CA session for
the treatment of symptomatic PAF refractory to antiarrhythmic
drugs. AF was considered PAF when it terminated sponta-
neously and persisted for <7 days.’ Detailed information of the
patients’ drinking habit, including the frequency of alcohol
consumption, volume of alcohol consumption, type of alcohol
consumed, and duration of their drinking history, was collected
during hospitalization from patients and their family members.
In this study, patients who drank alcohol at least once per week
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regularly were defined as alcohol consumers. The duration of
the drinking history was calculated over the course of the
patient’s medical history. Our institutional review board
approved the study protocol, and all patients provided written
informed consent before undergoing the procedures.
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Electrophysiological Study

All antiarrhythmic drugs were discontinued for >7 days
(amiodarone was discontinued for >1 month) before CA. All
patients received anticoagulation medication for >1 month. A
7-French 20- or 14-pole, 2-site mapping catheter (Irvine
Biomedical Inc, Irvine, CA) was inserted through the right
jugular vein and positioned in the coronary sinus for pacing,
recording, and internal cardioversion. These procedures were
performed with patients under sedation with intravenous
propofol or dexmedetomidine in the fasting state.

Catheter Ablation

Our ablation strategy has been described in detail in previous
reports.m'11 Briefly, after performing a transseptal puncture
using the 1-puncture technique, 2 long sheaths were inserted
into the left atrium (LA). Pulmonary venography and contrast
esophagography examinations were performed to determine
the anatomical relationships among the pulmonary vein (PV)
ostia, LA, and esophagus. An activated clotting time of 250 to
350 s was maintained with a continuous infusion of heparin
during the procedure. Two circular mapping catheters were
placed in the superior and inferior PVs, and ipsilateral PVs
were circumferentially and extensively ablated under fluoro-
scopic and electrophysiological guidance. All radiofrequency
applications were delivered using an 8-mm-tip ablation
catheter (Japan Lifeline Inc, Tokyo, Japan) in the temperature
control mode at a target temperature of 55°C and maximum
power of 35 W on the posterior wall of the LA and 40 W at
the anterior aspect of the PVs. The radiofrequency energy was
delivered for 30 to 40 s at each site. The esophageal
temperature is routinely measured during radiofrequency
application to avoid esophagus-related complications.'" "3
However, radiofrequency application was discontinued in
cases in which the esophageal temperature reached 42°C.
When the temperature decreased to <38°C, radiofrequency
application was initiated again.'' Both an entrance block (ie,
the elimination of all PV potentials) and exit block (ie,
noncapture of the LA during placement of a circular catheter)
were confirmed as end points following a 20- to 40-mg bolus
injection of adenosine triphosphate, which unmasked any
dormant PV conduction.' Subsequently, a cavotricuspid
isthmus line was created, with a bidirectional conduction
block as the end point."® Isoproterenol (5-20 pg/min) was
injected intravenously before the procedure was completed. If
sustained or nonsustained AF was reproducibly induced from
non-PV foci, they were focally ablated.'® When non-PV foci
were located in the superior vena cava, the superior vena cava
was electrically isolated.'” If spontaneous AF did not occur,
rapid atrial pacing was performed to induce AF. After an
episode of pacing-induced AF was sustained, internal car-
dioversion was attempted to convert the AF to sinus rhythm

and confirm whether spontaneous re-initiation of AF occurred.
Linear ablations (left atrial roof and/or bottom and/or mitral
isthmus lines) were performed only when AFs from undeter-
mined origins or macroreentrant atrial tachycardia sponta-
neously occurred, with an end point of a bidirectional
conduction block.'® "

Follow-Up

Anticoagulation was discontinued after 3 to 6 months in
patients who were free of AF recurrence and had no risk
factors for thromboembolism. No antiarrhythmic drugs were
prescribed. All patients were followed up at 2, 6, 10, 14, 24,
36, and 48 weeks after the ablation procedure; 12-lead ECG
findings were recorded at every visit, and 24-hour monitoring
was performed every 3 months. Thereafter, the patients were
followed up every 1 to 3 months at our institution or with
their general physician. Patients with heart-related symptoms
were encouraged to undergo a 1-month event recorder.

Successful ablation was defined as the absence of any
atrial tachyarrhythmias lasting at least 30 s without any
antiarrhythmic drugs after a blanking period of 1 month.
Repeat ablation was recommended for patients who experi-
enced atrial tachyarrhythmias after this time.

Statistical Analysis

Data were expressed as means=+SD for continuous variables,
and as frequencies and percentages for categorical variables.
To compare the 2 groups, % analysis or Fisher’s exact test
was used to analyze categorical variables, and an unpaired ¢
test or Wilcoxon’s analysis was used to analyze continuous
variables. A multivariate Cox proportional analysis was
performed to determine significant risk factors and calculate
the hazard ratios and 95% CIl. The follow-up period was
calculated from the date of the procedure to the date of AF
recurrence or censoring. AF recurrence-free rates were
calculated using Kaplan—Meier analysis, and log-rank statis-
tics were used to make comparisons between the 2 groups.
A P<0.05 was considered statistically significant.

Results

Baseline Characteristics

Table 1 shows the baseline characteristics of the study
population. Among the 1361 patients (mean age, 6 1£11 years;
334 women), 623 (45.8%) consumed alcohol. Compared to
patients who did not consume alcohol, those who consumed
alcohol were significantly younger (P<0.0001), more predom-
inantly male (P<0.0001), had a lower prevalence of structural
heart disease (P=0.003), and a history of heart failure (P=0.02)
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Table 1. Baseline Characteristics of the Study Population

N=1361
Age, y 61.2+10.6
Sex (female) (%) 334 (24.5)
BMI, kg/m? 23.443.0
Duration of AF history, year 5.03+5.45
Structural heart disease (%) 231 (17.0)
Chronic heart failure (%) 89 (6.5)
Hypertension (%) 622 (45.7)
Age =75 (%) 99 (7.3)
Diabetes mellitus (%) 145 (10.7)
Stroke (%) 106 (7.8)

COPD (%) 17.(12)

CHADS; score 0.9+0.99
Alcohol consumer (%) 623 (45.8)
Duration of drinking history, years 16.9+19.8
Frequency (day)/week 2.6+3.1
Volume (g)/week 88+137
LAD, mm 37.8+5.0
LVEF, % 66.2+6.8

AF indicates atrial fibrillation; BMI, body mass index; COPD, chronic obstructive
pulmonary disease; LAD, left atrial dimension at end-systole; LVEF, left ventricular
ejection fraction.

(Table 2). Among patients who consumed alcohol, the mean
frequency and volume of alcohol consumption was 5.6 days/
week and 192 g/week. The mean duration of patients’ drinking
history was 37.0+10.0 years. The prevalence of non-PV foci
was similar between the 2 groups at the initial CA.

Outcomes After the CA Session

Ablation was successfully performed in all patients during the
initial CA procedure. Mean durations of the CA procedure and
fluoroscopy  procedure  were 184444 minutes and
80426 minutes, respectively, and no significant difference
was seen between patients who did and did not consume
alcohol. Although the prevalence of non-PV foci at the initial
CA was higher in women, this did not differ between patients
who did and did not consume alcohol. During the initial CA,
300 (22.0%) patients required additional focal ablation for
non-PV AF foci (patients who did not consume alcohol: 173/
738 [23.4%] versus patients who consumed alcohol: 127 /623
[20.4%], P=0.19). Ten (0.7%) patients underwent linear
ablation for macroreentrant tachycardias that spontaneously
initiated during the CA procedures (7 patients), posterior wall
isolation with roof line and bottom line to isolate multiple AF
foci (2), and atrial modification for unmapable, multiple foci

Table 2. Comparison Between Patients With and Without
Alcohol Consumption

Alcohol (=) | Alcohol (+)
(N=738) (N=623) P Values

Age, y 63.0+10.2 | 59.0+10.6 | <0.0001
Sex, female (%) 272 (36.9) | 62 (10.00 | <0.0001
BMI, kg/m? 23.3+3.2 23.6+2.7 0.1
Duration of AF history, year | 5.02+5.5 5.064+5.39 | 0.89
Structural heart disease (%) | 146 (19.8) | 85 (13.6) 0.003
Congestive heart failure (%) | 59 (8.0) 30 (4.8) 0.02
Hypertension (%) 349 (47.3) | 273 (43.8) | 0.21
Age >75 (%) 76 (10.3) 23 (3.7) <0.0001
Diabetes mellitus (%) 88 (11.9) 57 (9.2) 0.11
Stroke (%) 59 (8.0) 47 (7.5) 0.84
COPD (%) 13 (1.8) 4 (0.6) 0.09
CHADS; score 0.9+1.0 0.8+0.9 0.002
Duration of drinking 37.0+10.0

history, year
Alcohol consumption 5.6+2.0

(frequency (day)/week)
Alcohol consumption 192+146

(volume (g)/week)
LAD, mm 37.6+5.2 37.9+4.9 0.21
LVEF, % 66.54-6.8 65.71+6.7 0.05
Non-PV foci ablation (%) 173 (23.4) 127 (20.4) 0.19
Linear ablation (%) 8 (1.1) 5(0.8) 0.78

AF indicates atrial fibrillation; BMI, body mass index; COPD, chronic obstructive
pulmonary disease; LAD, left atrial dimension at end-systole; LVEF, left ventricular
ejection fraction; PV, pulmonary vein isolation.

(1). Forty-three (3.2%) procedure-related major complications
occurred (patients who consumed alcohol: 25/738 [3.4%]
versus patients who did not consume alcohol: 18/623 [2.9%],
P=0.64); 7 patients had ischemic stroke (including a transient
ischemic attack), 21 had cardiac effusion (including tampon-
ade), 2 had venous thrombosis, 1 had myocardial infarction, 9
had phrenic nerve injury, and 3 had vagal nerve injury.

During a mean follow-up of 44.44+30.7 months (median
52.8 months, range 1-111.3 months) after the first CA
session, 513 (37.7%) of 1361 patients (patients who
consumed alcohol: 261/623 [41.9%], patients who did not
consume alcohol: 252 /738 [34.1%]; P=0.003) had AF recur-
rence. The sinus rhythm maintenance rates at 3, 5, and
7 years after the first CA session were 64.9%, 58.5%, and
56.1% in the patients who consumed alcohol, and 69.6%,
66.1%, and 61.7% in patients who did not consume alcohol
consumption, respectively. AF recurred more frequently in
patients who consumed alcohol after the initial CA
(P=0.0009), as shown in Figure 1A.
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Among 360 patients who underwent the second CA, 277
(76.9%) patients showed reconnection between the PVs and
LA (patients who did not consume alcohol: 119/175 [68.0%]
versus patients who consumed alcohol: 158/185 [85.4%],
P<0.0001). In addition, non-PV AF foci were identified in 161
(44.7%) patients (patients who did not consume alcohol: 92/
175 [52.6%] versus patients who consumed alcohol: 69/185
[37.3%], P<0.004).

During a mean follow-up of 53.1£25.8 months (median
55.7 months, range 1-111.3 months) after the final CA
session, 250 (18.4%) of 1361 patients (patients who did not
consume alcohol: 111/628 [17.7%], patients who consumed
alcohol: 138/738 [18.7%]; P=0.67) had AF recurrence. The
sinus rhythm maintenance rates at 1, 3, and 5 years after the
first CA session were 84.4%, 81.4%, and 76.6% in patients
who consumed alcohol, and 87.9%, 82.7%, and 78.8% in
patients who did not consume alcohol, respectively; thus, the
rates were similar between the 2 groups (Figure 1B).

Drinking Habit

The frequency and volume of alcohol consumed was
significantly correlated (R?=0.64, P<0.0001). In addition,

A 100
S 80
o
£
- 60
=
=
5 AF recurrence-free survival probability
g 40 Patients without alcohol consumption:
E 3 year: 69.6%, Svear 66.1%, Tyear 61.7%
<
20 Patients with alcohol consumption:
3 year: 64.9%, Syear 58.5%, Tyear 56.1%
0 T T T T T T T T 1 1
O 10 20 30 40 50 60 70 80 90 100 110 120
Interval to AF recurrence (months)
B 100
s 80
g P=0.36
= 60
g AF recurrence-free survival probability
240 Patients without alcohol consumption:
5 3 year: 84.4%, Syear 81.4%, Tyear 76.6%
23
< 20 Patients with alcohol consumption:
3 year: 87.9%, Syear 82.7%, Tyear 78.8%
0 T T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110 120
Interval to AF recurrence (months)

Figure 1. AF-free survival curve after the initial CA (A) and
the final CA (B). AF indicates atrial fibrillation; CA, catheter
ablation. AF indicates atrial fibrillation.

among 623 patients who consumed alcohol, 402 (64.5%)
patients consumed alcohol every day. In general, men
consumed more alcohol than women did. Also, compared to
older patients, those younger than 60 years old consumed
significantly larger amounts of alcohol more frequently, and
this tendency was typical in men (Figure 2). Furthermore,
the drinking habit was not changed in 1336 (98.2%)
patients at the 1-year follow-up; even in patients with AF
recurrence, the drinking habit did not change significantly,
because the symptoms and frequency of the burden of AF
were more or less decreased compared to that before the
CA procedure.

As for the type of alcohol, 288 (46.2%), 272 (43.7%), 16
(2.6%), and 47 (7.5%) patients consumed beer, Japanese sake,
whisky, and wine, respectively. However, these difference did
not affect the outcome of CA (P=0.36).
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800 P=0.004
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Figure 2. Comparison of alcohol consumption between male
and female, age <60 and age >60. Frequency of alcohol
consumption (A) and total volume of alcohol (B) are described
in mean£SD (median, range).
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Clinical Predictors of AF Recurrence After CA

Results of univariate analysis showed that the duration of the
AF history (P<0.0001), presence of structural heart disease
(P=0.0004), left atrial diameter (P=0.002), and the duration of
drinking history (P=0.002), and frequency (P=0.0002) and
volume (P=0.001) of weekly alcohol consumption were
significantly associated with AF recurrence after the initial
CA session (Table 3). Additionally, in multivariate analysis, the
duration of the AF history, presence of structural heart
disease, and left atrial diameter remained as significant
predictors of AF recurrence after the initial CA (Table 4).
Regarding alcohol consumption, the duration of drinking
history and the weekly alcohol consumption volume did not
remain as significant predictors in multivariate analysis;
however, only the weekly frequency of alcohol consumption
was associated with AF recurrence after the initial CA (hazard
ratio 1.07 per 1 day/week increase, Cl 1.00-1.15, P=0.04).
Although patients with alcohol consumption generally showed
a worse outcome after the initial CA (Figure 1), the risk of AF
recurrence remarkably increased in patients who consumed
alcohol more frequently than 5 times/week (Figure 3).

Table 3. Clinical Predictors of AF Recurrence (Univariate)

P Values HR 95% ClI
Age, 1-year increase 0.3 1 0.99 to 1.01
Sex (female) 0.64 1.05 0.86 t0 1.28
BMI, 1 kg/m? increase 0.74 1 0.97 to 1.02
Duration of AF history, <0.0001 1.03 1.02 to 1.04
1-year increase
Structural heart disease 0.0004 1.48 1.19 10 1.81
Congestive heart failure 0.12 1.3 0.93 t0 1.76
Hypertension 0.78 0.98 0.82 to 1.03
Age >75 0.69 1.07 0.76 to 1.46
Diabetes mellitus 0.27 117 0.88 t0 1.51
Stroke 0.63 1.08 0.78 t0 1.46
COPD 0.32 0.66 0.23 to 1.42
CHADS(2) score 0.34 1.04 0.96 t0 1.13
LAD, 10-mm increase 0.002 1.32 1.10 to 1.57
LVEF, 10% increase 0.8 0.98 0.87 to 1.79
Duration of drinking 0.002 1.51 1.16 t0 1.95
history, 5-year increase
Alcohol consumption, 0.0002 1.05 1.02 to 1.08
1 day/week increase
Alcohol consumption, 0.001 1.1 1.04 t0 1.16
100 g/week increase

AF indicates atrial fibrillation; BMI, body mass index; COPD, chronic obstructive
pulmonary disease; HR, hazard ratio; LAD, left atrial dimension at end-systole; LVEF, left
ventricular ejection fraction.

Discussion

Major Findings

In the present study, we demonstrated the following: (1)
alcohol consumption was strongly associated with the
outcome of AF recurrence after the initial CA; however, the
impact of alcohol consumption did not affect the outcome
after the final CA; (2) most patients did not change their
drinking habit after the initial CA procedure; (3) although the
frequency and the volume of weekly alcohol consumption
were well correlated, the frequency individually affected the
outcome of the initial CA; and (4) alcohol consumption was
not associated with the incidence of non-PV AF foci in PAF
patients.

The Impact of Alcohol Consumption on the
Outcome of CA

Although alcohol consumption was strongly associated with
the outcome of AF recurrence after the initial CA, the
impact did not remain after the final CA. Several
reports*>?° have described the mechanism of how the
consumption of alcohol causes AF. First, there is a link
between chronic alcohol abuse and alcoholic cardiomyopa-
thy,?" which possibly leads to cardiac arrhythmias such as
AF. Second, transient triggers,>?? including a hyperadrener-
gic state (increased levels of serum catecholamines),?®
impaired vagal tone (decreased heart rate variability),?*
electrolyte imbalances,”® and various electrophysiological
changes in atrial cells (eg, an increase in intra-atrial
conduction time represented by a length of the P-wave,
reduction in the refractory period, and negative inotropic
effect through calcium-channel inhibition in ventricular
cells)**%% are associated with the occurrence of AF.
Regarding the outcome after AF ablation in patients with

Table 4. Clinical Predictors of AF Recurrence (Multivariate)

P Values HR 95% Cl
Duration of AF history, <0.0001 1.03 1.02 t0 1.04
1-year increase
Structural heart disease 0.003 1.43 1.13 10 1.79
Congestive heart failure 0.5 1.13 0.79 t0 1.57
LAD, per 10-mm increase 0.04 1.21 1.01 to 1.46
Alcohol consumption, 0.04 1.07 1.00 to 1.15
1 day/week increase
Alcohol consumption, 0.92 1.01 0.91 to 1.11
100 g/week increase
Duration of drinking 0.55 0.99 0.94 t0 1.03
history, 5-year increase

AF indicates atrial fibrillation; HR, hazard ratio; LAD, left atrial dimension at end-systole.
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Figure 3. The association between the weekly frequency of alcohol consumption and AF-recurrence rate
(A). AF-free survival rate remarkably increased in patients who consume alcohol more frequently than

5 times/week (B). AF indicates atrial fibrillation.

PAF, the latter factors seem to have more of an effect than
the former factor, because neither the duration of the
drinking history nor the volume of alcohol consumption,
which could have a severe chronic effect, significantly
affected the outcome in multivariate analysis even though
these factors were remarkably related to the outcome in
univariate analysis. Instead, the frequency of weekly alcohol
consumption, which could be a transient trigger, remained a
significant predictor of AF recurrence after the initial CA
even under the multivariate analysis. Although the volume of
alcohol consumption or the duration of the drinking history
could be correlated with the frequency of alcohol consump-
tion, the frequency may significantly affect the outcome of
the initial AF ablation. The similar atrial size and prevalence
of non-PV foci between patients who did and did not
consume alcohol may also imply that atrial remodeling is
not as severe when AF is paroxysmal, even in patients who
consumed alcohol. Indeed, some studies have reported an
association between alcohol consumption and mechanical
remodeling of the heart?"?”; however, unfortunately in
the present study, no tools were used to ascertain changes

in the substrate (eg, cardiac magnetic resonance imag-
ing, voltage mapping, or an assessment of areas of
fractionation).

Relationship Between Alcohol Consumption and
AF Foci During Repeat CA

Findings regarding the second CA procedure demonstrated
that patients who consumed alcohol had a significantly higher
PV reconnection but significantly lower non-PV AF foci. The
higher PV reconnection should not be because of the difficulty
in achieving complete PV isolation in patients who consumed
alcohol. Jiang et al’® examined 32 patients without AF
recurrence after the index CA, and they demonstrated that
PV conduction recovered in 90.6% of these patients, which
implies that some patients, even those without AF recurrence,
may still be potential candidates for PV-related AF. We
speculate that frequent triggers due to alcohol consumption
activate these PVs, and they likely play a role in inducing the
clinical recurrence of AF. Furthermore, the outcome of
ablation was similar after the final CA between patients who
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did and did not consume alcohol, which suggests that even if
there are more triggers from PVs due to frequent alcohol
consumption, triggered PV firing should be confined to the
veins and thus should not affect the left atrium, if PVs are
completely isolated. Although we believe that our speculation
is reasonable, further study is required to confirm our theory.

The lower non-PV AF foci during the second CA in patients
who consumed alcohol may be explained by comparing the
baseline clinical characteristics. Some groups reported that
chronic alcohol consumption negatively affected atrial sub-
strate and cause atrial remodeling to progress?"? that might
be associated with AF generation or persistence. Although
this theory seems reasonable, atrial remodeling may be
caused by the effect of alcohol and other multifactorial
factors. As our data show in the present study, patients who
did not consume alcohol were relatively older, more predom-
inantly women, and they had more structural heart disease
and heart failure; these factors have been reported to be
associated with non-PV foci in several studies.’’>® We
believe that these negative effects may exceed the positive
effect of avoiding alcohol in these patients.

Clinical Implications

The present study’s findings demonstrate a strong association
between alcohol consumption and AF recurrence after the
initial CA. In addition, the frequency of alcohol consumption
rather than the volume of alcohol consumption or the duration
of drinking history affects the outcome. Although most
patients do not change their drinking habit even after CA,
cessation of alcohol intake may improve the outcome after
the initial CA. However, this should be confirmed in a further
prospective study.

Limitations

First, despite our efforts to perform a 1-month event
recording in any patient who reported symptoms, asymp-
tomatic AF episodes could have been missed in these patients
and the recurrence rate of atrial arrhythmias could have been
higher. Second, although AF that terminated within the first
week spontaneously or even by electrical or chemical means
was defined as paroxysmal AF, these interventions were
usually performed within 48 hours. In addition, the results
should be different in patients with persistent AF, so the
findings of the present study may not always apply to patients
with persistent AF. Third, during the study period, an 8-mm
tip, nonirrigation catheter was used instead of a 3.5-mm tip,
irrigation catheter with contact force measurement capabil-
ities, because irrigation catheters were not available in Japan
and an electroanatomical mapping system was not used
during the procedures. Advances in these technologies may

improve the outcome of CA. Thus, the results of our study
may not be generalized to areas where these technologies are
used. Fourth, although substrate modification may not be
necessary and even proarrhythmic, we rarely performed linear
ablation as a substrate modification in this study. Fifth, we set
a 1-month blanking period in this study, because the patient
series was from 2005 when the Heart Rhythm Society
guideline did not yet report the appropriate blanking period;
this should be considered when comparing our study’s results
to another recent study’s findings. Finally, inducing non-PV AF
foci under an isoproterenol infusion and burst pacing/
cardioversion protocol may be associated with the risk of
inducing nonclinical AF foci or unmasking clinical AF foci.
However, results of the comparison between patients who did
and did not consume alcohol would not be altered, because
this likelihood would be equal in both groups.

Conclusions

The frequency of alcohol consumption may be associated with
AF recurrence after the initial CA for PAF. Although the
frequent transient triggers due to alcohol consumption may
increase the recurrence rate of AF, the outcome of CA will be
better when PVs are completely isolated after the final CA.

Disclosures

None.
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