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• Delays in treatment with catheter ablation impact procedural success rates independent of temporal 

changes to the AF subtype at ablation.

Bunch TJ, et al. Heart Rhythm. 2013 Sep;10(9):1257-62.

• Shorter diagnosis-to-ablation times are associated with better clinical success. Our data advocate for 

early PVI following diagnosis of AF.

De Greef Y,  et al. Europace. 2018 Apr 1;20(4):589-595.

• Although longer AF duration was associated with higher clinical recurrence rates after AFCA, the rate 

was significant in patients with PeAF lasting >3 years, but not in PAF patients.

Yu HT, et al. J Cardiovasc Electrophysiol. 2020 Feb;31(2):457-464.

• Compared with an early ablation strategy, delaying AF ablation by 12 months for AAD management did 

not result in reduced ablation efficacy.

Kalman JM, et al. Eur Heart J. 2023 Apr 16:ehad247.
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Aim of study

• This study aims to determine the relationship between the timing of AFCA and its late recurrence in 

patients with PeAF and elucidate the latest acceptable timing for AFCA.

• Additionally, we aim to elucidate the influence of Antiarrhythmic drugs (AAD) responsiveness on the 

relationship between AFCA timing and late recurrence.



Flow chart of the study

Patients with Atrial fibrillation who have undergone AFCA

from March 2009 to February 2023

(N=5,037)

Total population

(N=1,038)

Exclusion (N=3.999)

1. Paroxysmal AF

2. Redo AFCA

3. Follow-up loss

4. Unavailable data about laboratory  findings, echocardiographic 

parameters, and clear time point of ECG diagnosis of AF

AAD-non-responder

(N=806)

AAD-partial-responder

(N=232)

Methods



• Diagnosis-to-Ablation (DAT) time

– the period from the day when AF was first diagnosed by electrocardiogram (ECG) to the day when the AFCA 

procedure was performed

Diagnosis-to-Ablation (DAT) time        

The date of 1st

AF on ECG

The date of 

AFCA 

Methods – Study definitions



• AAD responsiveness

– AAD-partial-responder

– AAD-non-responder

The date of 1st

AF on ECG

The date of 

AFCA 

Recurred as paroxysmal nature

AAD start

The date of 1st

AF on ECG

The date of 

AFCA 

Continuously exhibited Persistent AF

AAD start

Methods – Study definitions



• Primary outcome

– the duration of free from recurrence of atrial arrhythmia (AF, atrial tachycardia, or AFL) lasting for 30 seconds 

or more beyond the 90-day blanking period. 

Methods – Study definitions



AAD-non-responder

(N=806)

AAD-partial-responder

(N=232)
p-value

Age, y 61.0 [54.0;68.0] 62.0 [55.0;68.5] 0.194 

Male sex, n (%) 662 (82.1%) 166 (71.6%) 0.001 

BMI, kg/m2 25.3 [23.5;27.4] 24.9 [22.8;26.6] 0.007 

BSA 1.9 [ 1.8; 2.0] 1.8 [ 1.7; 1.9] <0.001

Comorbidities

Congestive heart failure, n (%) 202 (25.1%) 59 (25.4%) 0.977 

Hypertension, n (%) 420 (52.1%) 118 (50.9%) 0.795 

Diabetes mellitus, n (%) 149 (18.5%) 39 (16.8%) 0.626 

Stroke or TIA, n (%) 104 (12.9%) 35 (15.1%) 0.453 

Vascular disease, n (%) 57 (7.1%) 23 (9.9%) 0.197 

CHA2DS2-VASc score 2.0 [ 1.0; 3.0] 2.0 [ 1.0; 3.0] 0.181 

Echocardiography

LA diameter, mm 44.0 [41.0;48.0] 41.0 [37.0;46.0] <0.001 

LA volume index, mL/m2 43.0 [36.4;52.9] 38.0 [31.6;45.9] <0.001 

LV ejection fraction, % 62.0 [57.0;67.0] 63.0 [59.0;68.0] 0.004 

E/E' 9.1 [ 7.4;11.7] 9.3 [ 7.8;12.4] 0.140 

E velocity, m/s 0.8 [ 0.7; 0.9] 0.7 [ 0.6; 0.8] <0.001 

Peak TR velocity, m/s 2.3 [ 2.1; 2.5] 2.3 [ 2.1; 2.5] 0.352 

RVSP, mmHg 26.0 [23.0;31.0] 25.0 [22.0;30.0] 0.169 

Result – Baseline characteristics between AAD-partial-responder and non-responder



AAD-non-responder

(N=806)

AAD-partial-responder

(N=232)
p-value

Laboratory findings

BUN 16.5 [14.0;19.8] 15.6 [13.1;18.4] 0.001 

Creatinine 1.0 [ 0.8; 1.1] 0.9 [ 0.8; 1.0] <0.001 

Serum albumin 4.4 [ 4.2; 4.6] 4.4 [ 4.1; 4.6] 0.014 

GFR 77.0 [68.0;86.0] 80.0 [67.5;93.0] 0.039 

Hb 14.9 [14.0;15.8] 14.2 [13.2;15.4] 0.000 

RDW 12.8 [12.3;13.3] 12.8 [12.4;13.3] 0.990 

Lymphocyte count 2.0 [ 1.7; 2.6] 2.0 [ 1.7; 2.5] 0.940 

Total cholesterol 169.0 [138.0;196.0] 164.0 [138.0;187.5] 0.261 

HDL-cholesterol 46.0 [40.5;53.0] 48.0 [41.0;54.8] 0.199 

LDL-cholesterol 97.5 [71.5;122.0] 91.0 [68.0;116.5] 0.103 

Triglycerides 114.0 [83.2;158.0] 108.2 [79.0;155.7] 0.218 

Serum glucose 102.0 [94.5;113.2] 102.5 [95.4;111.6] 0.979 

HbA1c 6.4 [ 6.0; 6.9] 6.2 [ 5.9; 7.0] 0.392 

Pericardial fat volume

Total PFV, cm3 123.4 [96.4;156.3] 105.8 [77.3;136.5] <0.001 

Atrial PFV, cm3 52.1 [39.7;68.2] 42.9 [30.8;56.3] <0.001 

Ventricular PFV, cm3 70.1 [53.2;88.5] 61.7 [45.9;79.7] <0.001 

Result – Baseline characteristics between AAD-partial-responder and non-responder



aHR 0.57, 95% CI (0.43 – 0.75)

p-value < 0.001

Result



Log-likelihood graph of Cox regression model of late recurrence after AFCA in patients with PeAF

22 months

Result



DAT≤ 22 months

(N=470)

DAT> 22 months

(N=568)
p-value

Age, y 60.0 [53.0;67.0] 61.0 [55.0;68.0] 0.151

Male sex, n (%) 376 (80.0%) 452 (79.6%) 0.927

BMI, kg/m2 25.1 [23.2;27.4] 25.3 [23.5;27.1] 0.902

BSA 1.9 [ 1.7; 2.0] 1.9 [ 1.7; 2.0] 0.885

Comorbidities

Congestive heart failure, n (%) 112 (23.8%) 149 (26.2%) 0.414

Hypertension, n (%) 260 (55.3%) 278 (48.9%) 0.047

Diabetes mellitus, n (%) 88 (18.7%) 100 (17.6%) 0.701

Stroke or TIA, n (%) 68 (14.5%) 71 (12.5%) 0.404

Vascular disease, n (%) 41 ( 8.7%) 39 ( 6.9%) 0.317

CHA2DS2-VASc score 2.0 [ 1.0; 3.0] 2.0 [ 1.0; 3.0] 0.227

Echocardiography

LA diameter, mm 43.0 [40.0;47.0] 44.0 [40.0;48.0] 0.080

LA volume index, mL/m2 41.2 [34.9;51.0] 42.2 [35.5;51.2] 0.239

LV ejection fraction, % 62.0 [57.0;67.0] 62.0 [58.0;67.0] 0.036

E/E' 9.1 [ 7.7;11.4] 9.2 [ 7.4;12.2] 0.342

E velocity, m/s 0.8 [ 0.6; 0.9] 0.8 [ 0.7; 0.9] 0.393

Peak TR velocity, m/s 2.3 [ 2.1; 2.5] 2.3 [ 2.1; 2.5] 0.359

RVSP, mmHg 26.0 [22.0;30.0] 26.0 [23.0;31.0] 0.395

Result – Baseline characteristics between DAT ≤ 22months and DAT > 22 months



DAT≤ 22 months

(N=470)

DAT> 22 months

(N=568)
p-value

Laboratory findings

BUN 16.4 [13.8;19.4] 16.4 [13.9;19.5] 0.976 

Creatinine 1.0 [ 0.8; 1.1] 1.0 [ 0.8; 1.1] 0.696 

Serum albumin 4.4 [ 4.2; 4.6] 4.4 [ 4.2; 4.6] 0.954 

GFR 78.0 [68.0;88.0] 77.0 [68.0;86.5] 0.323 

Hb 14.7 [13.6;15.8] 14.9 [13.9;15.8] 0.172 

RDW 12.8 [12.3;13.2] 12.9 [12.4;13.3] 0.288 

Lymphocyte count 2.0 [ 1.7; 2.6] 2.1 [ 1.7; 2.5] 0.648 

Total cholesterol 164.0 [135.0;195.0] 168.0 [141.0;193.0] 0.469 

HDL-cholesterol 46.0 [39.8;53.0] 47.0 [42.0;54.0] 0.038

LDL-cholesterol 93.0 [66.5;122.2] 97.0 [72.7;120.8] 0.311 

Triglycerides 115.5 [84.0;164.0] 109.0 [81.0;151.0] 0.092 

Serum glucose 103.0 [95.0;114.0] 101.5 [94.0;111.0] 0.067 

HbA1c 6.2 [ 6.0; 7.0] 6.3 [ 5.9; 6.9] 0.960 

Pericardial fat volume

Total PFV, cm3 117.3 [90.4;150.4] 121.9 [91.6;154.6] 0.351 

Atrial PFV, cm3 50.2 [37.1;63.6] 50.6 [38.0;67.1] 0.378 

Ventricular PFV, cm3 68.6 [51.7;86.2] 68.8 [51.2;87.7] 0.433 

Result – Baseline characteristics between DAT ≤ 22months and DAT > 22 months



Cut-off 12 months

Result

HR 1.13, 95% CI (0.91 – 1.41)

p-value 0.282

Cut-off 22 months Cut-off 40 months

aHR 1.34, 95% CI (1.09 – 1.64)

p-value 0.005

aHR 1.34, 95% CI (1.09 – 1.64)

p-value 0.005

Survival analyses by cut-off value for DAT



Discussion

• The major findings in our study are as follows:

1. In AAD-partial-responders, the incidence of late recurrence after AFCA was lower than 

AAD-non-responders. 

2. In patients with PeAF, we were able to confirm a significant difference in the risk of late 

recurrence after AFCA, with a cut-off value of 22 months for DAT estimated through 

MLE.

3. These results suggest that in patients with PeAF, the implementation of AFCA should 

not be postponed until after 22 months of DAT.



Limitations

• We evaluated a single-center cohort retrospectively

• Even DAT cannot accurately reflect the disease progression period of AF

• There were several differences in baseline characteristics between the groups in the 

comparison based on AAD responsiveness. 



Conclusion

• Both DAT and AAD responsiveness affected rhythm control outcome of AFCA in 

patients with PeAF. 

• Delaying AFCA longer than 22 months of DAT is not desirable in patients with PeAF 

even under optimal medical therapy with AADs



Thank you for your attention!
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