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Abstract
Atrial fibrillation (AF) frequently coexists with cardiovascular disease (CAD) in a clinical setting. However, the optimum 
therapy for AF patients who have concomitant CAD is unclear. We retrospectively examined the efficacy and safety of radi-
ofrequency catheter ablation (RFCA) prior to percutaneous coronary intervention (PCI) in patients with AF who had con-
comitant stable CAD. Between January 2014 and December 2015, a total 264 patients (179 men; mean age, 65.5 ± 10.1 years) 
who were referred to undergo a first RFCA procedure were reviewed in this study. Of the 264 patients, 41 (15.5%) had stable 
CAD detected by multi-detector computed tomography before RFCA. Thirty-seven patients who had AF with stable CAD 
were divided into two treatment arms: (1) RFCA prior to PCI (n = 13) and (2) PCI prior to RFCA (n = 24) [four patients 
excluded because of left main coronary artery disease (LMCA) or triple vessel disease (TVD)]. The median follow-up was 
14 (IQR 8–19) months. There was no significant difference in AF recurrence rate after the procedure between the RFCA first 
group and PCI first group (P = 0.515). No symptomatic cardiovascular events occurred the during follow-up period. The PCI 
first group had a significantly longer duration of triple therapy (188.5 ± 167 days vs 5.6 ± 24.5 days, P = 0.01) and all of the 
four bleeding events occurred during triple therapy (P = 0.01). The results of this single-center pilot study suggested that 
prior RFCA in patients with AF coexisting with CAD could have fewer serious bleeding events than prior PCI.

Keywords  Atrial fibrillation · Pulmonary vein isolation · Coronary artery disease · Radiofrequency catheter ablation · 
Percutaneous coronary intervention

Introduction

Atrial fibrillation (AF) is one of the most common arrhyth-
mias in the general population and it is associated with a 
4–5-times increase in stroke risk [1] and a 1.5- to 1.9-fold 
increase mortality risk [2]. The prevalence in Japan is about 
0.56%, about two-thirds of that in Western countries [1, 3]. 

In Japan, the incidence of AF increases with advancing age 
and the number of people with AF is estimated to be 1.034 
million (prevalence of 1.09%) in 2050 [3].

According to the J-RHYTHM Registry, the prevalence 
of coronary artery disease (CAD) as an underlying heart 
disease in AF patients is about 10% in the Japanese popu-
lation [4]. Triple therapy including an anticoagulant drug 
and additional dual antiplatelet therapy (DAPT) was recom-
mended by the 2016 European guidelines for such patients 
who have to undergo percutaneous coronary intervention 
(PCI) [5]. However, the results of the WOEST trial showed 
that triple therapy is associated with a significantly higher 
rate of bleeding complications than is the use of clopidogrel 
plus warfarin (double therapy) even when used for a short 
time [6]. The optimum treatment for AF patients who have 
concomitant CAD remains unclear.

Recently, radiofrequency catheter ablation (RFCA) has 
become a common therapy for patients with symptomatic 
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AF and the outcome has improved [7]. In addition, a recent 
study suggested that a protocol of discontinuing oral anti-
coagulation (OAC) after successful RFCA of AF in patients 
who are maintained on single antiplatelet therapy is reasona-
ble regardless of the patient’s baseline risk [8]. In considera-
tion of this issue, we tested the hypothesis that discontinuing 
OAC after successful RFCA prior to PCI in patients with 
AF coexisting with stable CAD will result in fewer serious 
bleeding events but without an additional cost of increased 
risk of recurrent coronary events or thromboembolism. In 
this study, we retrospectively examined the efficacy and 
safety of RFCA prior to PCI in patients with AF who have 
concomitant stable CAD.

Methods

Subjects

We retrospectively studied 264 consecutive patients with AF 
that was resistant to at least one antiarrhythmic drug who 
were referred to undergo pulmonary vein isolation (PVI) 
in our hospital between January 2014 and December 2015. 
Of the 264 patients, 41 (15.5%) had stable CAD detected 
by multi-detector computed tomography (MDCT) before 
RFCA. Written informed consent was obtained from all 
patients. All study protocols were approved by the institu-
tional review board at Okayama University Hospital.

Study design

Prior to catheter ablation, all patients underwent MDCT to 
plan and guide the ablation procedure and detect significant 
coronary artery disease. Of the 264 patients, 41 had stable 
CAD detected by MDCT before admission. Left main coro-
nary artery disease (LMCA) and triple vessel disease (TVD) 
had been detected in 4 patients. Two patients with LMCA 
and one vessel disease underwent coronary artery bypass 

graft (CABG) and Maze surgeries. The others with TVD 
underwent PCI following antiarrhythmic drugs, because 
they rejected surgery. Patients with LMCA and TVD were 
excluded from this study. Thirty-seven patients who had AF 
with stable CAD were divided into 2 treatment arms: (1) 
RFCA prior to PCI (2) PCI prior to RFCA. All patients had 
positive exercise testing for CAD. Then, the decision regard-
ing treatment was left to the physician’s clinical judgement. 
In the RFCA prior to PCI arm, RFCA was first performed 
with double therapy. Anticoagulation therapy was stopped 
if sinus rhythm had been maintained for 3–6 months. Then, 
PCI was performed with DAPT. In the PCI prior to RFCA 
arm, PCI was first performed with triple therapy. One anti-
platelet drug was discontinued after 3–6 months, and then, 
RFCA was performed with double therapy. The trial schema 
is shown in Fig. 1.

Electrophysiological study and radiofrequency 
catheter ablation

All patients received oral anticoagulation for at least 1 month 
before the procedure. RFCA was principally performed with 
double therapy. Before admission, transesophageal echocar-
diography was performed in all patients to rule out atrial 
thrombi, and transthoracic echocardiography was performed 
to evaluate cardiac structure and function. Procedures were 
performed with administration of 70–100 units/kg of heparin 
to achieve a clotting time of > 300 s. In principle, the abla-
tion procedure was based on electrical isolation of the pul-
monary veins in all patients. PV isolation with confirmation 
of both entrance and exit blocks was required, and additional 
carvotricuspid isthmus ablation was performed when neces-
sary. When sinus rhythm had not been restored after PVIs, 
the AF was terminated by cardioversion. Three-dimensional 
electroanatomical mapping was performed using the Carto 3 
system (Biosense Webster, Inc). Radiofrequency (RF) was 
applied using an open irrigated-tip catheter (Navister Ther-
mocool, Biosense Webster) with power output up to 30 W 

Fig. 1   Study design and patient 
flow. CAD coronary artery 
disease, AF atrial fibrillation, 
RFCA radiofrequency catheter 
ablation, PCI percutaneous 
coronary intervention, DAPT 
dual antiplatelet therapy, SAPT 
single antiplatelet therapy
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close to the PV ostia using an irrigation rate of 20 ml/min 
(0.9% saline infused with the Cool Flow Pump, Biosense 
Webster) to maintain a tip temperature below 45 °C.

Percutaneous coronary intervention

All patients received 75 mg clopidogrel and 100 mg aspirin 
before the procedure. PCI was performed with triple therapy 
or with DAPT. We preferred the radial or brachial approach 
rather than the femoral approach, because femoral access 
was shown to be associated with increased bleeding risk [9]. 
Patients were treated in accordance with the European Soci-
ety of Cardiology guidelines [10]. Procedures performed 
with administration of 70–100 units/kg of heparin to achieve 
a clotting time of > 300 s. Implantation of a new-generation 
drug-eluting stent (DES) for the target lesion was performed 
in all patients [10]. Acute device success was defined as 
successful delivery and deployment of the assigned device 
and withdrawal of the catheter with < 30% residual stenosis 
by angiography, regardless of whether bail out was required 
or not.

Follow‑up and definitions of myocardial ischemia 
and bleeding

Patients were followed up at our institution for 1, 3, 6, and 
12 months after the RFCA procedure including clinical 
interviews, ECG recording, and 24-h Holter registration. 
After a blanking period of 3 months, recurrence of AF was 
defined as any recording of AF on an ECG or an episode 
longer than 30 s on 24-h ECG Holter registration. Antico-
agulation therapy was stopped if sinus rhythm had been 
maintained for 3–6 months. Patients were followed up at our 
institution for 1, 3, 6, and 12 months after the PCI procedure 
including clinical interviews and ECG recording. Routine 
follow-up angiography or MDCT was planned in all patients 
at 8–12 months.

Myocardial ischemia was defined as the occurrence of 
typical chest pain and new electrocardiogram changes. Stent 
thrombosis was considered to have occurred if the criteria 
for definite stent thrombosis of the Academic Research Con-
sortium were met [11]. Bleeding was defined according to 
Bleeding Academic Research Consortium (BARC) criteria. 
Major bleeding was defined as the presence of intracranial or 
any overt, actionable sign of hemorrhage or clinically overt 
hemorrhage associated with a decrease in hemoglobin level 
of ≥ 3 g/dl or fatal bleeding (bleeding that directly results in 
death within 7 days) [12, 13].

Statistical analysis

Continuous variables are expressed as means ± stand-
ard deviation or medians and interquartile range (IQR). 

Categorical variables are expressed as numbers and propor-
tions. Student’s t test (Mann–Whitney U test if normality 
not satisfied) and the Chi square tests were used to compare 
groups. Each bleeding event was classified according to the 
BARC criteria (score of 1, 2, 3, 4, or 5, where 1 is minor and 
5 is fatal) [12] AF recurrence-free survival and event-free 
survival were calculated using the Kaplan–Meier method. 
Differences between survival curves were compared using 
the log-rank test. All statistical analyses were performed 
using JMP 13.0 for Windows (SAS Institute, 2016, Cary, 
NC, USA). A value of P < 0.05 was considered statistically 
significant.

Results

Baseline characteristics of the patients

Between January 2014 and December 2015, a total 264 
patients (179 men (67.8%); mean age, 65.5 ± 10.1 years) 
who were referred to undergo a first RFCA procedure were 
reviewed in this study. The median follow-up period after 
the procedure was 14 (IQR 8–19) months. All of the patients 
had AF refractory to medical therapy, including 166 patients 
(62.9%) with paroxysmal AF, and 98 patients (37.1%) with 
persistent AF. The mean values for left atrial diameter 
(LAD) and left ventricular ejection fraction (LVEF) were 
39.7 ± 5.9 mm and 62.0 ± 9.4%, respectively. Of the 264 
patients, 41 had stable CAD detected by MDCT before 
admission. Mean age, creatinine (Cre) level, CHADS2 
score, and CHA2DS2VASc score were significantly higher 
for patients with CAD. Mean creatinine clearance (CCr) 
and left ventricular ejection fraction (LVEF) were lower for 
patients with CAD. The percentage of patients with CAD 
who were taking warfarin was higher than that of patients 
without CAD. Baseline characteristics of the participants in 
this study are shown in Table 1. 

Thirty-seven patients who had AF with stable CAD 
detected by MDCT were divided into two treatment arms: 
(1) RFCA prior to PCI and (2) PCI prior to RFCA. Four 
patients excluded because of LMCA or TVD. Persistent AF 
rates in patients receiving RFCA prior to PCI and patients 
receiving PCI prior to RFCA were 29.4% and 41.7%, 
respectively. There was no significant difference between 
the RFCA prior to PCI group and PCI prior to RFCA group 
in lesion type according to the American College of Car-
diology/American Heart Association lesion classification 
[RFCA first group: type A/B1, 17/24 (70.8%); PCI first 
group: type A/B1, 9/13 (69.2%), P = 0.92]. No significant 
differences in demographic and echocardiographic profiles 
were found between two groups. Baseline characteristics of 
the patients with CAD are shown in Table 2.
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Table 1   Baseline patients characteristics

DOAC direct oral anticoagulant, N/A not available
*Median, 25th–75th percentiles
a P value (between patients with and those without coronary artery disease)

Overall Patients without CAD Patients with CAD P valuea

Number of patients, n 264 223 41
Clinical characteristics
 Age (years) 65.5 ± 10.1 65.6 ± 10.9 70.0 ± 6.1 0.01
 Male gender, n (%) 179 (67.8) 98 (66.7) 27 (81.8) 0.14
 Persistent AF, n (%) 98 (37.1) 63 (42.9) 11 (33.3) 0.33

Lesion type with ACC/AHA
 A/B1, n (%) 26 (9.8) 0 (0.0) 26 (70.3) N/A
 B1/C, n (%) 15 (5.7) 0 (0.0) 15 (29.7) N/A
 BNP (pg/ml) * 82.4 (159–39.4) 74.1 (36.9–140) 118 (47.7–217) 0.13
 Cre (pg/m) 0.99 ± 0.82 0.87 ± 0.19 1.53 ± 1.99 0.01
 CCr (ml/min) 62.2 ± 14.9 64.2 ± 13.2 56.3 ± 19.2 0.01
 Left atrial diameter (mm) 39.7 ± 5.9 38.5 ± 5.3 41.1 ± 6.0 0.17
 Left ventricular ejection fraction (%) 62.0 ± 9.4 62.5 ± 8.5 58.1 ± 11.2 0.01
 CHADS2 score 1.4 ± 1.0 1.3 ± 1.0 2.1 ± 1.1 0.01
 CHA2DS2 VASc score 2.3 ± 1.5 2.1 ± 1.4 3.6 ± 1.4 0.01
 Follow-up period (months)* 14 (8–19) 12 (8–19.2) 14 (8–19) 0.56

Anticoagulant
 Warfarin, n (%) 47 (17.8) 33 (18.2) 14 (37.8) 0.05
 DOAC, n (%) 217 (82.2) 190 (81.8) 27 (62.2) 0.05

Table 2   Baseline characteristics 
of the patients with coronary 
artery disease

*Median, 25th-75th percentiles
DOAC direct oral anticoagulant

Patients with RFCA 
prior to PCI

Patients with PCI prior 
to RFCA

P value

Number of patients, n 24 13
Clinical characteristics
 Age (years) 69.4 ± 6.3 71.1 ± 6.1 0.48
 Male gender, n (%) 14 (82.3) 10 (83.0) 0.37
 Persistent AF, n (%) 5 (29.4) 5 (41.7) 0.69

Lesion type with ACC/AHA
 A/B1, n (%) 17 (70.8) 9 (69.2) 0.92
 BNP (pg/ml) * 135 (47.6–271) 131 (56.5–256) 0.74
 Cre (pg/m) 1.4 ± 1.9 1.9 ± 2.4 0.45
 CCr (ml/min) 58.3 ± 17.3 50.7 ± 23.2 0.32
 Left atrial diameter (mm) 43.0 ± 5.3 39.4 ± 6.7 0.12
 Left ventricular ejection fraction (%) 59.0 ± 11.3 55.6 ± 11.1 0.42
 CHADS2 score 2.3 ± 1.2 1.8 ± 1.0 0.28
 CHA2DS2 VASc score 3.8 ± 1.6 3.3 ± 1.2 0.30
 Follow-up period (months)* 12 (5–17) 17.5 (13–19) 0.07

Anticoagulant
 Warfarin, n (%) 10 (41.6) 4 (30.7) 0.41
 DOAC, n (%) 14 (58.4) 9 (59.3) 0.51
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Catheter ablation and PCI procedure outcome

The rate of coronary stent device success was 100% and 
the incidence of target vessel revascularization (TLR) was 
0% during the follow-up period. All patients were in sinus 
rhythm at the end of the first session and had evidence of 
complete pulmonary vein isolation. During the follow-up 
period, 49 patients (18.5%) had recurrent AF after a sin-
gle ablation procedure. Figure 2a shows the Kaplan–Meier 
curves for AF recurrence after the procedure for patients 
with CAD and patients without CAD. Figure 2b shows the 
Kaplan–Meier curves for AF recurrence after the procedure 
in patients with PCI prior to RFCA and patients with RFCA 
prior to PCI. No significant difference was found in AF 
recurrence between two groups (P = 0.962 and P = 0.515, 

respectively). There was also no significant peri-procedural 
bleeding or in-hospital death.

Figure 3a, b show the Kaplan–Meier curves for AF recur-
rence in patients with PCI prior to RFCA and patients with 
RFCA prior to PCI who had paroxysmal AF and persistent 
AF, respectively. There was no recurrence AF during the fol-
low-up period in patients with paroxysmal AF who received 
PCI prior to RFCA. No significant difference was also found 
in AF recurrence between the two groups (P = 0.508 and 
P = 0.358, respectively).

Safety

A total of 265 ablation procedures were performed. One 
episode of cardiac tamponade requiring pericardiocente-
sis occurred in a patient without CAD, but the outcome 
was good. No adverse events occurred in patients with 
CAD during RFCA. There were no symptomatic ischemic 

Fig. 2   Kaplan–Meier survival curves showing no significant differ-
ence in rates of freedom from AF between patients with CAD  and 
those without CAD (Fig.  2a). Kaplan–Meier survival curves show-
ing no significant difference in rates of freedom from AF between 
patients with PCI prior to RFCA and patients with RFCA prior to 
PCI (Fig. 2b)

Fig. 3   Kaplan–Meier survival curves showing no significant differ-
ence in rates of freedom from AF between the patients with paroxys-
mal AF who received PCI prior to RFCA and patients who received 
RFCA prior to PCI (Fig.  3a). Kaplan–Meier survival curves show-
ing no significant difference in rates of freedom from AF between 
patients with persistent AF who received PCI prior to RFCA and 
patients who received RFCA prior to PCI (Fig. 3b)
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cerebrovascular events or cardiovascular events during the 
follow-up period. BARC minor bleeding occurred in one 
patient (7.7%) and BARC major bleeding occurred in three 
patients (23.1%) in the PCI first group; however, there was 
no BARC bleeding in the RFCA first group. Significant 
difference was found in the incidence of BARC bleeding 
between the RFCA first group and PCI first group (P = 0.01) 
(Fig. 4a, Table 3). All of the patients in whom major or 
minor bleeding occurred had type A/B1 CAD lesions and 
were more frequently taking a direct oral anticoagulant 
(DOAC) than warfarin. The duration of triple therapy in 
the RFCA first group was significantly shorter than that in 
the PCI first group (5.6 ± 24.5 vs 188 ± 167 days, P = 0.01) 
(Fig. 4b, Table 3). A noteworthy outcome is that most of the 
bleeding episodes occurred during triple therapy. Moreover, 
major bleeding occurred within 90 days after receiving triple 
therapy. Consequently, as expected, the rate of complications 
was higher in patients in the PCI first group than in patients 
in the RFCA first group. Details of the patients in whom 
bleeding occurred are given in Table 4.

Discussion

Main findings

Our study had three main findings. First, there was no sig-
nificant difference in AF recurrence after the procedure 
between the RFCA prior to PCI group and PCI prior to 
RFCA group for patients with AF who have concomitant 
stable CAD. Second, RFCA prior to PCI strategy with dou-
ble therapy could not increase risk of coronary events or 
thromboembolism. Finally, discontinuing of oral OAC after 
successful RFCA, and subsequent PCI with DAPT were 
found to minimize the risk of bleeding during the follow-up.

Optimum therapy for atrial fibrillation patients 
with stable coronary artery disease

Atrial fibrillation generally warrants anticoagulation, and 
DAPT is the established standard of care for patients with 
coronary stents [14, 15]. However, optimum therapy for AF 
patients who have concurrent CAD has remained unclear. 
Several options are now available for treating such patients.

The first approach is the use of triple therapy. Until 
recently, most guidelines recommended triple therapy [5, 
16]. The 2016 European guidelines proposed a default time 

Fig. 4   The incidence of BARC 
bleeding and duration of triple 
therapy in RFCA first group and 
PCI first group (a, b)

Table 3   The incidence of 
bleeding and thromboembolic 
event

Patients with RFCA prior 
to PCI

Patients with PCI prior to 
RFCA

P value

Duration of triple therapy (days) 5.6 ± 24.5 188.5 ± 167 0.01
Bleeding event (BARC minor) 0% (0/24) 7.7% (1/13) 0.05
Bleeding event (BARC major) 0% (0/24) 23.1% (3/13) 0.03
Systemic thromboembolic event None None N/A
Cardiovascular event None None N/A
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for triple therapy of 6 months for DES stent after elective 
PCI and thereafter stepping down to double therapy within 
1 year [5]. The guideline also recommended that the period 
of triple therapy after PCI should be as short as possible 
because of the increasing bleeding risk. However, the results 
of the WOEST trial showed that triple therapy is associ-
ated with a significantly higher rate of bleeding complica-
tions than is the use of double therapy even if the period of 
triple therapy is short [6]. The second approach is the use 
of a double therapy. In the recent PIONEER AF-PCI trial 
[17], the rates of clinically significant bleeding were lower 
in two groups receiving rivaroxaban [low-dose rivaroxaban 
(15 mg od plus a P2Y12 inhibitor) and very low-dose rivar-
oxaban (2.5 mg bid plus DAPT) ] than in the group receiv-
ing triple therapy, but there was no significant difference in 
major bleeding. Moreover, the rates of cardiovascular death 
were higher in the two groups receiving rivaroxaban than 
in the triple therapy group. Therefore, it is still too early to 
use single antiplatelet therapy plus rivaroxaban instead of 
conventional triple therapy. Recently, another trial showed 
that the risk of bleeding was significantly lower in patients 
with AF undergoing PCI who received double therapy with 
dabigatran (110 mg or 150 mg twice daily) and a P2Y12 
inhibitor than in patients who received triple therapy [18]. 
The rates of major bleeding were significantly lower in both 
double therapy group than in the triple therapy group. The 
results of that trial showed that each of the two doses of 
dabigatran in the double therapy regimens led to a balance 
between the risk of bleeding and prevention of thromboem-
bolic events, which offers clinicians reasonable options for 
the treatment of AF patients who have concurrent CAD. The 
third approach is the use of DAPT, which means discon-
tinuing OAC after successful RFCA prior to PCI in patients 
with AF coexisting with stable CAD. The 2016 European 
guidelines recommended treatment with only DAPT and 
without anticoagulation for patients with a low stroke risk 
(CHA2DS2-VASc of 1 in males or 2 in females) [6]. For 
those patients receiving elective PCI, it is reasonable that 
DAPT should be used for 3–6 months and followed by OAC 
or antiplatelet monotherapy. However, long-term anticoagu-
lation is recommended for patients at a high risk of stroke. 
Continuous ECG monitoring should be considered for detec-
tion of asymptomatic AF in patients in whom administration 
of systemic anticoagulants has been discontinued. However, 
RFCA has now become a common therapy for patients with 
symptomatic AF and has a better outcome than before [7]. 
In patients with drug-refractory paroxysmal AF, the results 
of multiple clinical trials have demonstrated the superiority 
of catheter ablation over AAD therapy for long-term main-
tenance of sinus rhythm [7]. In addition, results of recent 
studies have suggested that a protocol of discontinuing OAC 
after successful RFCA of AF in patients who are maintained 
on antiplatelet monotherapy is reasonable regardless of the Ta
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patient’s baseline risk [8, 19]. It was shown that the most 
important factor influencing anticoagulation use was AF 
recurrence and not the CHADS2 risk score. According to 
present study, it might be more reasonable for patients with 
paroxysmal AF who had concomitant CAD than patients 
with persistent AF to discontinue OAC after RFCA followed 
by performing PCI with DAPT. Finally, surgical ablation 
with OAC or double therapy should be considered as a 
concomitant procedure during valve or CABG surgeries. 
According to the recent guidelines, surgical ablation at the 
time of concomitant closed atrial operation (isolated AVR, 
isolated CAGB, or AVR + CABG) is Class IIa [20]. In this 
study, we excluded patients who underwent CABG and 
Maze because of few numbers. The Maze procedure at the 
time of isolated CABG is excellent with 90% of patients free 
from AF with a 5 year follow-up without increasing com-
plication, surgical ablation should recommend AF patients 
undergoing cardiac surgery [21].

Efficacy and safety of RFCA prior to PCI

It is not known which should come first, RFCA or PCI, for 
patients with AF coexisting with stable CAD. In a clinical 
setting, the physician’s clinical judgment is usually used to 
decide which to perform first and to find the optimal balance 
between risks and benefits of treatment. Therefore, either 
can be used first, but the pros and cons should be weighed 
before making a decision. There would be both advantages 
and disadvantages whichever method is chosen.

Triple therapy is usually recommended for patients who 
will undergo PCI prior to RFCA. Regarding ischemic out-
comes, a meta-analysis of non-randomized studies suggested 
that triple therapy is more efficacious than DAPT for the 
prevention of major adverse events and significantly reduces 
all-cause mortality [22]. However, another issue that needs 
to be addressed is that patients with AF in need of PCI rep-
resent a population that mainly consists of elderly patients 
with high rates of comorbidity. The role of non-major bleed-
ing should not be underestimate since discontinuation of 
antiplatelet therapy in affected patients can lead to subse-
quent thrombotic complications. As a result, triple therapy 
would not only increase the risk of bleeding but also increase 
thrombotic complications such as stent thrombosis because 
of inappropriate discontinuation of antiplatelet therapy.

Less is known about the safety and efficacy of RFCA than 
the safety and efficacy of PCI prior to RFCA for AF patients 
with residual coronary ischemia. In addition, whether elimi-
nation of AF by RFCA results in a significant reduction in 
stroke risk is an important but yet unresolved issue [20]. 
Moreover, there have been no large, randomized prospective 
trials in which the safety of discontinuing anticoagulation 
in these high-risk patients after RFCA. In this study, abla-
tion was considered to be successful if sinus rhythm was 

maintained with no symptomatic or documented episodes 
of AF. However, more intensive monitoring should be con-
sidered for detecting both symptomatic AF and asympto-
matic AF. In our retrospective study, discontinuing OAC 
after successful RFCA prior to PCI in patients with AF 
coexisting with stable CAD resulted in fewer serious bleed-
ing events without an increased risk of recurrent coronary 
events or thromboembolism. Therefore, we view the reduc-
tion in bleeding complications in this trial as being clinically 
meaningful.

Limitations

Several limitations must be considered in relation with this 
study. First, this study was a non-randomized retrospective 
analysis of a relatively small number of patients in a single 
center. In addition, the decision regarding treatment was left 
to the physician’s clinical judgment. This may have led to 
selection bias with inclusion of patients who were likely to 
receive RFCA prior to PCI. Moreover, about 70% of the 
patients were having type A/B1 lesions, which might have 
been the reason for the low TLR, low bleeding rate, and low 
AF recurrence. Additional randomized studies are needed 
to establish treatment guidelines for patients with high risks 
for bleeding and thrombotic complications.

Conclusion

The results of this single-center pilot study suggested that 
prior RFCA in patients with AF coexisting with CAD could 
have fewer serious bleeding events than prior PCI. Further 
studies are warranted to confirm the advantage of prior 
RFCA in reducing bleeding events.
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