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Abstract

Background: Colchicine is commonly used early after atrial fibrillation (AF) ablation to reduce inflammation and reduce
AF recurrence, but there is limited long-term efficacy data. Objective: To evaluate the effect of low dose colchicine use on
long-term AF recurrence after AF ablation. Methods: From 2013 to 2021, all AF ablations performed at a single tertiary
care medical center were analyzed for colchicine use, clinical and procedural characteristics, and AF recurrence. The colchicine
dose was 0.3-0.6 mg once daily for 30 days. The primary outcome was AF recurrence, defined as AF detection for more than
30 seconds after a three-month blanking period. Propensity score matching (PSM, 1:1 match) was performed using covariates
that were significant predictors of AF recurrence in prior studies. The minimum duration of follow-up was 6 months. Kaplan-
Meier analysis was conducted to assess time to AF recurrence in the entire cohort and the PSM cohort. Results: The study
population consisted of 1568 AF ablations in 1412 patients (67% male, age 65 + 7 years and mean follow up 34 4+ 14 months);
78% of the patients received colchicine. Colchicine use was associated with decreased AF recurrence (HR 0.78, CI 0.63-0.96,
p=0.022). After PSM there were 275 patients in each group. AF recurrence was lower with colchicine (HR 0.71, CI 0.53-0.96,
p=0.026). Conclusions: Low dose colchicine use was associated with lower long-term AF recurrence after AF ablation. A

randomized, placebo-controlled trial is warranted to confirm if low dose colchicine should be used routinely after AF ablation.
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ABBREVIATIONS

AF': atrial fibrillation

AT: atrial tachycardia

AVNRT: atrioventricular nodal reentrant tachycardia
BMI: body mass index

CTI: cavotricuspid isthmus

DM: diabetes mellitus

HTN: hypertension

LA: left atrium

PV: pulmonary vein(s)

PVI: pulmonary vein isolation
PVR: pulmonary vein reconnection
RFA: radio-frequency ablation
SVC: superior vena cava

Abstract

Background: Colchicine is commonly used early after atrial fibrillation (AF) ablation to reduce inflamma-
tion and reduce AF recurrence, but there is limited long-term efficacy data.

Objective: To evaluate the effect of low dose colchicine use on long-term AF recurrence after AF ablation.

Methods: From 2013 to 2021, all AF ablations performed at a single tertiary care medical center were
analyzed for colchicine use, clinical and procedural characteristics, and AF recurrence. The colchicine dose
was 0.3-0.6 mg once daily for 30 days. The primary outcome was AF recurrence, defined as AF detection for
more than 30 seconds after a three-month blanking period. Propensity score matching (PSM, 1:1 match) was
performed using covariates that were significant predictors of AF recurrence in prior studies. The minimum
duration of follow-up was 6 months. Kaplan-Meier analysis was conducted to assess time to AF recurrence
in the entire cohort and the PSM cohort.

Results: The study population consisted of 1568 AF ablations in 1412 patients (67% male, age 65 £ 7 years
and mean follow up 34 + 14 months); 78% of the patients received colchicine. Colchicine use was associated
with decreased AF recurrence (HR 0.78, CI 0.63-0.96, p=0.022). After PSM there were 275 patients in each
group. AF recurrence was lower with colchicine (HR 0.71, CI 0.53-0.96, p=0.026).



Conclusions: Low dose colchicine use was associated with lower long-term AF recurrence after AF ablation.
A randomized, placebo-controlled trial is warranted to confirm if low dose colchicine should be used routinely
after AF ablation.

Introduction

Atrial fibrillation (AF) is the most common sustained arrhythmia, diagnosed in 2-3% of patients worldwide®.
AF contributes to an extensive degree of morbidity and mortality that is responsible for significant utilization
of healthcare resources'. Radiofrequency ablation has been established as a safe and effective therapy for
AF. In recent years, trials such as EAST-AFNET 4 have established the benefit of early rhythm control
for decreasing cardiovascular death, stroke, and hospitalizations?. As a result, catheter ablation (CA) has
moved to the forefront of AF treatment as an effective means of maintaining rhythm control and reducing
AF recurrence.

The lesions applied during CA produce localized necrosis and resulting electrical isolation but can also trigger
an inflammatory response that has been postulated to play a role in recurrence of AF4. Colchicine is an oral
medication that acts primarily by inhibiting microtubule polymerization in neutrophils, disrupting their
migration to inflammatory foci®. Colchicine also suppresses the activation of the NLRP3 (NACHT, LRR,
and PYD domain containing protein 3) inflammasome, reducing the expression of various interleukins®.
Consequently, the use of colchicine has been explored extensively as an anti-inflammatory therapeutic and
has proven effective for the treatment of acute, recurrent, and post-pericardiotomy pericarditis in the COPE,
CORE, and COPPS trials®.

Several smaller studies have investigated the efficacy of standard dose colchicine for the prevention of post-
ablation AF recurrence, with conflicting results and high rates of medication side effects'3. There are no
formal society recommendations regarding the use of colchicine after CA for AF416, In this study, we
report our single center experience with low dose colchicine for the prevention of long-term AF recurrence
after AF ablation.

Methods
Study Population:

All consecutive patients who underwent AF ablation at Stony Brook University Hospital between January
2013 and July 2021 were included. During the study period, 1568 AF ablations in 1412 patients were perfor-
med; 535 (33%) were female. Data for AF recurrence, procedure complications, and emergency department
visits/in-patient hospitalizations was collected by chart review. The Stony Brook Medicine Institutional Re-
view Board reviewed and approved this study. The patient consent requirement was waived because of the
retrospective observational chart review study design. We included CA using either radiofrequency ablation
or cryoablation.

Procedure Characteristics:

Patients underwent pre-ablation contrast enhanced computed tomography or transesophageal echocardio-
graphy to rule out left atrial appendage clot. Oral anticoagulation was held on the morning of the procedure.
General anesthesia with high frequency jet ventilation was used for radiofrequency ablation cases to enhance
catheter stability; if this was not tolerated, the patient received conventional ventilation. Electroanatomical
mapping was performed for all cases. All patients underwent pulmonary vein isolation. Additional focal or
linear lesions were placed at the operator’s discretion if atrial tachyarrhythmias or AF remained inducible.
Adenosine was used to assess for dormant PV conduction and isoproterenol to detect AF triggers according to
physician preference. The patients were discharged on anti-arrhythmic medication, pantoprazole, and/or low
dose colchicine according to physician preference, for a duration of 1 month. The colchicine dose was 0.6mg
once daily, with dose reduction to 0.3mg once daily for patients treated with amiodarone or dronedarone 7.

Patients Characteristics and Follow up:



Data was collected by reviewing clinical notes, hospital admissions, clinic visits, ablation procedure details,
phone calls, and emergency department/hospital visits. Baseline characteristics, comorbidities, medications,
and echocardiographic parameters were determined through chart review. Follow ups were obtained for at
least 6 months with mean of 34 months.Long-term AF recurrence (> 30 seconds) after a 3-month blanking
period was documented clinically by ECGs during emergency department visits, clinic visits, and hospital
admissions, or by cardiac monitoring devices including pacemakers, loop recorders, Mobile Cardiac Telemetry
and Holter monitors. Clinic visits were usually scheduled at 1, 3, 6 and 12 months post procedure and in-office
or remote device follow-up every 1-3 months.

Statistical Analysis:

The chi square test was used to compare categorical baseline characteristics, and unpaired t-tests for conti-
nuous data. Cox proportional hazards analysis was used to assess the effects of colchicine on AF recurrence.
Logistic regression was used to evaluate the effects of different procedural approaches and predictors of
outcomes. A P value of <0.05 was considered statistically significant. Propensity score matching (PSM)
was performed for clinical predictors that have been previously reported to influence AF ablation outcomes
(sex, age, body mass index (BMI), atrial fibrillation type (paroxysmal/persistent), hypertension, obstructive
sleep apnea, and diabetes).®%10 Logistic regression was used to estimate the propensity score. Matching
was 1:1 nearest neighbor matching without replacement. Balance in the matched sets was examined using
visual inspection and change in the mean and absolute standardized mean difference. After matching, all
standardized mean differences for the covariates were below 0.1 indicating adequate balance. To estimate
the treatment effect and its standard error, we fit a cox proportional regression model with AF recurrence
as the outcome and colchicine as the treatment, and covariates and included the matching weights in the
estimation. We used Package “matchit” to perform propensity score matching. All analyses were performed
using R Statistical Software (R version 4.2.1, GNU project).

Results
Patient Population:

A total of 1568 AF ablations were performed in 1412 patients. The study cohort had a mean age of 64+7
years, 33% female, BMI 31+6.5 kg/m? and was 93% Caucasian. Paroxysmal AF was present in 73% of
patients and 77% underwent de novo ablations. Radiofrequency ablation was performed in 1357 cases and
cryoablation in 219.

Patient characteristics and procedure details:

Colchicine was used after AF ablation in 1228 cases (78%). Patients who were prescribed colchicine were
older (67 vs 63 years; p <0.001), had a higher incidence of hypertension (60% vs 54%, p=0.033), and had a
lower incidence of paroxysmal AF (70 vs. 82 %; p <0.001, Table 1). There was no significant difference in
left atrial diameter between the two groups (4.30 vs. 3.85 cm, p value = 0.2).

Outcomes:

Colchicine was associated with a significant reduction in AF recurrence (HR 0.78, 95% CI [0.63, 0.96], P
0.022) (Figure 1). Mean time to AF recurrence in days were 468+120 days in the colchicine group vs 2824112
days in the no colchicine group.

Patients with persistent AF (HR 1.56, 95% CI [1.27, 1.91], p<0.001) and those undergoing repeat ablation
(HR 1.37, CI [1.12, 1.67], p=0.002) were more likely to have AF recurrence. More extensive ablation was
performed in the colchicine group (OR 3.69, 95% CI [2.84, 4.81], p<0.001). Patients with persistent AF (OR
1.95, 95% CI [1.47, 2.59], p<0.001) and older patients (OR 1.02, 95% CI [1.01, 1.04], p<0.001) required more
extensive ablation.

Patient characteristics and procedure details in the PSM cohort:

After PSM there were 275 patients in each group. Covariates were well balanced between the two groups.



Characteristics of the two groups are presented in Table 2. Mean age was 64 years and mean BMI 30. 85% of
the patients had paroxysmal AF. After propensity matching for risk factors, the colchicine group had more
additional ablations other than PVI (OR 3.67, 95% CI [2.55, 5.32], P<0.001).

Outcomes in the PSM cohort:

Colchicine was associated with a significant reduced risk of AF recurrence (HR 0.71, 95% CI [0.53, 0.96],
p=0.026) (Figure 2). Mean time to AF recurrence in days were 550 days (247, 1,174) in colchicine group vs
331 days (200, 674) in no colchicine group. Colchicine use was associated with decreased AF recurrence in
patients with paroxysmal AF (HR 0.70, CI 0.50-0.98, p=0.036) but not persistent AF (HR 0.79, CI 0.39-1.59,
p=0.5).

Discussion

The major findings of this study are that low dose colchicine was associated with a significant reduction in
AF recurrence after AF ablation. There was a 22% reduction in AF recurrence in the entire cohort and a
29% reduction in the PSM subgroup. Our results suggest that low dose colchicine may be useful to reduce
long-term AF recurrence after AF ablation.

Catheter ablation has been validated as the most effective therapy for atrial fibrillation. The 12-month and
62-month success rate for pulmonary vein isolation for paroxysmal AF has been demonstrated to be as high
as 78% and 59%, respectively °. Adjunctive approaches to achieve more durable AF ablation efficacy continue
to be explored. Deftereos et al reported that 0.5mg colchicine twice daily for 3 months was associated with
a significant reduction in AF recurrence at 12 months after de novo ablation in paroxysmal AF patients
(31.1% vs. 49.5%).% However, there were frequent reported side effects with a treatment discontinuation rate
of 10.8%. Agarwal et al reported that 0.6mg colchicine twice daily was associated with reduction of AF
recurrence at 12 months'®. In the Post Ablation Pericarditis Reduction Study (PAPERS ) trial 2°, patients
were randomized on the day of the procedure to receive 0.6 mg of colchicine twice daily for 7 days. Significant
side effects were reported in the treatment group (47%) with no difference in pericarditis rates. All of these
studies used higher doses of colchicine than we employed in the present study. To our knowledge, our study is
the first to report the effect of short term (1 month), low dose (0.6 mg daily) colchicine use on long-term AF
recurrence after AF ablation. We hypothesize that the efficacy of the low dose, short-term colchicine regimen
that we used is attributable to less treatment discontinuation, although this could not be tested due to
inconsistent reporting in the medical record. Short term colchicine administration may improve compliance
without compromising efficacy, as AF incidence was reduced to a similar extent after cardiac surgery with
1 month and 3 month treatment durations.?? It is notable that colchicine was associated with a long-term
reduction in AF recurrence despite a higher incidence of persistent AF and more extensive substrate ablation
in the colchicine group, which would be expected to increase AF recurrence.

Colchicine has historically been used to treat gout and other inflammatory conditions including pericarditis
L. Colchicine inhibits the assembly and activation of the NLRP3 inflammasome as well as the release of
neutrophil enzymes that activate inflammatory interleukins 18 and 18 5 8. The NLRP3 inflammasome has
cardiac specific effects, and plays a role in the secretion of cytokines while also promoting ectopic firing and
adverse atrial remodeling °. In the immediate-term, reducing neutrophil activation by microtubule inhibition
may attenuate inflammatory responses that could precipitate arrhythmogenesis®. The NLRP3 inflammasome
has been found to promote upregulation of RYR2 receptors and subsequent Ca?T release from the sarcoplas-
mic reticulum?!, which promotes ectopic firing through delayed afterdepolarizations. Additionally, through
Caspasel-mediated pyroptosis, an inflammatory cascade ultimately leads to recruitment of inflammatory
mediators that promote formation of fibrosis and the atrial substrate that ultimately facilitates AF®. Fur-
thermore, colchicine reduces serum inflammatory biomarkers after ablation, including C-reactive protein

(CRP) and interleukin-6 (IL-6)% 10.

It is unclear how short-term colchicine use prevents long-term AF recurrence. Colchicine reduces early AF
recurrence and pericarditis, which could decrease the risk of long-term AF recurrence.'® However, amiodarone
reduced early, but not long-term AF recurrence.?® Colchicine has been associated with reduced myocardial



fibrosis in animal studies, which could influence long-term AF recurrence.??

Limitations

This study was performed at a single academic medical center, which may limit its generalizability. Colchicine
was used according to physician preference, so unrecognized confounders may be present even after PSM
matching. Data were ascertained by retrospective chart review, which may affect the completeness and
accuracy of the data. We could not assess medication side effects or discontinuation rates due to inconsistent
reporting of these data. Variable methods were used to detect AF recurrence, which could introduce detection
bias for the primary outcome. There was limited statistical power to analyze subgroups, so the differential
results in paroxysmal and persistent AF patients should be viewed as hypothesis generating.

Conclusion

Low dose colchicine use was associated with a significant reduction in AF recurrence after AF ablation. A
randomized, placebo-controlled trial is warranted to determine if low dose colchicine should be used routinely
after AF ablation.

Tablel: Patient demographics and procedural details

No Colchicine
(N=347)
Colchicine
(N=1228)
P-value

Sex (male)
234 (69%)

799 (65%)

0.2

Age (years, mean +/-SD)
634/- 7

67+/- 8

<0.001

BMI (kg/m?, mean +/-SD)
314/-4

30+/- 3

0.091

Type of AF
<0.001
Paroxysmal
274 (82%)

851 (70%)



Persistent

60 (18%)

371 (30%)

Left Atrium Diameter (cm, mean +/-SD)
3.85 +/- 0.6

4.30 +/-0.5

0.2

Coronary Artery Disease (%)
63 (18%)

259 (21%)

0.2

Diabetes Mellitus (%)

58 (17%)

201 (16%)

0.9

Hypertension (%)

187 (54%)

740 (60%)

0.033

Obstructive Sleep Apnea (%)
66 (19%)

225 (18%)

0.8

Pre-procedure antiarrhythmic use
198 (61%)

882 (72%)

<0.001

Procedural Details

CTI dependent Atrial Flutter
64 (18%)

248 (20%)

0.5

Additional Ablations Performed
145 (45%)



928 (76%)

<0.001

Extra Vein Triggers Noted

13 (4.0%)

149 (12%)

<0.001

Adenosine Used to Check for Dormant Conduction
215 (67%)

779 (63%)

0.2

Post-procedure Amiodarone use
111 (32%)

708 (58%)

<0.001

Post-procedure Dronederone use
20 (5.8%)

105 (8.6%)

0.090

Table 2. Predictors of AF recurrence in entire cohort

HR 95% CI P value

Female 1.16 095,142 0.14
Age 1.01 1.00,1.02 0.1

BMI 1.01 1.00,1.03 0.14
Persistent AF 1.56 1.27,1.91 0.001
Redo ablation 1.37 1.12,1.67 0.002
Hypertension 0.81 0.66, 0.99 0.036

Diabetes mellitus 0.87 0.66, 1.15 0.3

Table 3: Demographics and procedural details in the PSM cohort

No Colchicine N = 275  Colchicine N = 275 P-value
Sex (male) 191 (69%) 185 (67%) 0.6
Age (years, mean 63 +/- 6 65 +/-7 0.14
+/-SD)
BMI (kg/m?, mean 31 +/-4 30 +/- 4 0.5
+/-SD)
Type of AF 0.7
Paroxysmal 235 (85%) 232 (84%)
Persistent 40 (15%) 43 (16%)



No Colchicine N = 275 Colchicine N = 275 P-value

Coronary Artery 51 (19%) 52 (19%) >0.9
Disease (%)

Diabetes Mellitus (%) 49 (18%) 44 (16%) 0.6
Hypertension (%) 155 (56%) 162 (59%) 0.5
Obstructive Sleep 55 (20%) 53 (19%) 0.8
Apnea (%)

Pre-procedure 165 (61%) 200 (73%) 0.003

antiarrhythmic use
Procedural Details

CTI dependent Atrial 54 (20%) 63 (23%) 0.3
Flutter

Additional Ablations 120 (44%) 202 (73%) <0.001
Performed

Adenosine Used to 188 (69%) 167 (61%) 0.053
Check for Dormant

Conduction

Post-procedure 89 (32%) 152 (55%) <0.001
Amiodarone use

Post-procedure 18 (6.5%) 25 (9.1%) 0.3

Dronederone use

Figure 1: Effect of colchicine on AF recurrence in the entire cohort HR 0.78, CI (0.63-0.96); p=0.02

Strata No Colchicine —  Colchicine

HR 0.78, CI (0.63-0.96); p=0.02

Atrial FibrillationRecurrence

Months

Number at risk

Strata 297 240 207 1T 144 120 84 48 14
= 1068 796 622 451 315 199 119 65 29
0 12 24 36 48 60 72 84 96

Months

Figure 2: Effect of colchicine on AF recurrence in the PSM cohort; HR 0.71, CT (0.53-0.96); p=0.02



Strata No Colchicine —  Colchicine

HR 0.71, CI {0.53-0.96); p=0.02

| 1 B

Atrial FibrillationRecurrence

0 12 24 36 43 50 72 84 %
Months

Number at risk

275 223 195 167 136 112 7 45 13
Strata
= 275 202 147 112 83 50 35 21 8
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