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Colchicine’s promise in post-ablation atrial fibrillation: 
a meta-analysis
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A b s t r a c t 

Introduction: Catheter ablation for restoration of sinus rhythm is limited by 
the high rates of arrhythmia due to inflammation caused by the procedure. 
Colchicine, a  microtubule polymerisation inhibitor, reduces inflammation 
and may decrease atrial arrhythmia recurrence. We conducted a meta-anal-
ysis of RCTs and observational studies to assess the efficacy of colchicine in 
reducing atrial fibrillation (A fib) recurrence and pericarditis.
Methods: We identified seven studies through the systematic search of the 
PubMed, Embase, and Cochrane databases from inception to March 2024. 
Eligible articles had to be RCTs or observational studies comparing the ef-
fectiveness of colchicine with placebo in patients who underwent catheter 
ablation. Outcomes included A  fib recurrence, atrial tachycardia, need to 
perform cardioversion or re-ablation, gastrointestinal (GI) adverse effects, 
pericarditis, and repeat hospitalisation. A  random effects model was used 
to analyse binary outcomes, and the Mantel-Haenszel method was used to 
calculate the odds ratio with a 95% confidence interval. 
Results: Data from 2165 patients were analysed. Colchicine reduced A  fib 
OR = 0.61 (p = 0.001), pericarditis OR = 0.54 (p = 0.07), and the need for 
re-ablation OR = 0.53 (p = 0.36). However, it increased GI adverse effects  
OR = 3.15 (p = 0.008). There was no statistical difference in the need for 
cardioversion, repeat hospitalisation, and atrial tachycardia between the 
two groups.
Conclusions: Although colchicine significantly reduced the recurrence of 
A fib, further investigation is needed for a comprehensive understanding of 
the efficacy of colchicine in patients with catheter ablation.

Key words: atrial fibrillation, atrial tachycardia, catheter ablation, 
colchicine, meta-analysis, systematic review.

Introduction

Atrial fibrillation (AF), the most prevalent arrhythmia globally, affect-
ing approximately 2–3% of the population, and it is linked to significant 
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morbidity and mortality [1, 2]. Catheter ablation 
has emerged as a  widely accepted intervention 
for restoring sinus rhythm in AF patients [3]. How-
ever, the challenge of recurrence remains, leading 
to prolonged hospital stays, increased morbidity 
and mortality rates, and escalating healthcare 
costs. These recurrences are often attributed to 
inflammatory responses incited during the pro-
cedure. Inflammation, while potentially benefi-
cial for healing, can result in incomplete ablation 
lines, leading to iatrogenic arrhythmia, AF, and 
post-ablation pericarditis. The conventional ap-
proach to prevent arrhythmia recurrence after 
ablation involves the use of antiarrhythmic drugs, 
but these are often accompanied by some severe 
side effects.

Colchicine, a  medication with anti-mitotic, 
anti-inflammatory properties, has been used 
historically for gout and autoimmune disorders. 
Preliminary evidence suggests that post-catheter 
ablation administration of colchicine may improve 
cardiovascular outcomes by reducing both early 
and late electrocardiographic AF recurrence and 
pericarditis. However, the lack of definitive trials 
and concerns regarding side effects, notably di-
arrhoea, has limited its widespread use. Further-
more, the efficacy of colchicine has shown incon-
sistencies across prior studies. 

Therefore, this meta-analysis of randomised 
controlled trials (RCTs) was undertaken to com-
prehensively assess the efficacy and safety of 
colchicine versus placebo in preventing atrial 
fibrillation recurrence and pericarditis in patients 
undergoing catheter ablation.

Methods

This meta-analysis is reported in accordance 
with the Preferred Reporting Items for System-
atic Reviews and Meta-Analysis (PRISMA) state-
ment. The meta-analysis was not registered on 
PROSPERO.

Search strategy and screening

We conducted a  systematic search in the Co-
chrane, Embase, and PubMed databases from 
inception to March 2024. The specific search 
strategy used to obtain relevant studies has been 
included in Supplementary 3. Following the ini-
tial screening results, title and abstract screening 
was performed with subsequent full-text screen-
ing. The citations of relevant studies were also 
screened to find additional articles. Finally, we 
included 4 RCTs and 3 observational studies, as 
shown in the PRISMA flowchart in Figure 1. The 
screening process was performed by 2 investiga-
tors (IB and MA). Any discrepancies were resolved 
through discussion.

Selection criteria and study outcomes

Studies fulfilling the following criteria were 
included for analysis: (1) RCTs with colchicine or 
placebo intervention and observational studies; 
(2) patients who underwent catheter ablation for 
atrial fibrillation; (3) primary outcomes – recur-
rence of AF and post-ablation pericarditis; and 
(4) secondary outcomes – gastrointestinal (GI) 
adverse effects, need for rehospitalisation for 
cardiologic reasons, cardioversion,   atrial tachy-
cardia, and repeat ablation.

Studies excluded were duplicates, case reports 
or series, reviews, meta-analyses, letters to the ed-
itor, and publications with only abstracts available.

Data extraction

Six authors (IB, MA, GN, BK, ZT, and AA) inde-
pendently extracted data from studies that met 
the inclusion criteria and recorded the findings 
in a  designated Google Sheet. Extracted data 
encompassed details of the study design, includ-
ing first author’s name, publication year, coun-
try, event counts in the colchicine and placebo 
groups, GI adverse effects, intervention method, 
follow-up duration, surgical method, primary 
outcome, and population characteristics (median 
age, gender, BMI, congestive heart failure, diabe-
tes mellitus [DM], smoking history, hypertension, 
and coronary artery disease). Disagreements were 
resolved through consensus between all authors.

To perform the analysis, the comprehensive R 
archive network-R (CRAN-R) software (R Statisti-
cal Software [4.1.2; R Core Team 2021]) was used. 
Means with standard deviations (SD), frequencies, 
and percentages of baseline comorbidities and de-
mographics were reported. The Mantel-Haenszel 
with inverse variance method was used to calcu-
late the pooled odds ratio, and a probability value 
of p < 0.05 was considered statistically signifi-
cant. The “test for overall effect” was reported as 
a Z-value corroborating the 95% confidence inter-
val (CI). Higgins I-squared (I2) was determined to 
measure statistical heterogeneity where values 
of ≤ 50% corresponded to low heterogeneity, 
while values ≥ 75% indicated high heterogeneity. 
The quality of the RCTs was assessed using the 
Cochrane Risk of Bias Tool [4] and observational 
studies using the Newcastle-Ottawa Scale.

Additionally, subgroup analysis for RCTs and 
non-RTCs was performed. We used the inverse 
variance method with a  random effects model. 
Heterogeneity among subgroups and across all 
studies was measured using Higgins I-squared, 
tau-squared, and p-value of Cochran’s Q statistic. 
Furthermore, the c2 test was used to test for sub-
group differences, and a p-value of less than 0.1 
was considered significant.
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Results

The search strategy retrieved a total of 142 ref-
erences from three databases. Subsequently, 15 
duplicates were identified and removed. The initial 
screening of titles and abstracts led to the exclu-
sion of 116 references; the remaining 11 studies 
were deemed eligible for full-text review. After 
a thorough assessment, 4 RCTs and 3 observation-
al studies were included in the analysis. A detailed 
breakdown of the study selection process, includ-
ing the reasons for exclusion, is presented in the 
accompanying PRISMA flowchart in Figure 1.

The detailed forest plots, Egger’s p-value, fun-
nel plots, and heterogeneity tests are provided in 
Supplementary 4, Supplementary 5, Supplemen-
tary 6, and Supplementary 10, respectively.

Study and patient characteristics

Four RCTs (Benz et al. 2024 [5], Ahmed et al. 
2023 [6], Deftereos et al. 2014 [7], Deftereos et al. 
2012 [8]) and three Observational studies (Mohan-
ty et al. 2023 [9], Campbell et al. 2023 [10], Iqbal et 
al. 2023 [11]) were included in the analysis, encom-
passing a cohort of 2165 patients, of whom 1150 
were assigned as controls. The primary outcomes 
under investigation were AF reoccurrences; pericar-
ditis whereas secondary outcomes were GI adverse 
effects, need for rehospitalisation for cardiologic 
reasons, cardioversion, atrial tachycardia, and need 
for repeat ablation procedures. A  comprehensive 

summary of the included studies is provided in Ta-
ble I, and patient baseline characteristics are pre-
sented in tables within Supplementary 12.

AF recurrence

Data regarding atrial fibrillation recurrence 
were extracted from three RCTs and three obser-
vational studies comprising 1799 patients. The 
analysis revealed a  statistically significant de-
crease in AF reoccurrence (OR = 0.6117 [0.4565; 
0.8198], p-value = 0.0010). There was low hetero-
geneity among studies (I2 = 23%). The forest plot 
is shown in Figure 2.

GI adverse effects

Analysis of data concerning GI Adverse effects 
from 1771 patients was extracted from six stud-
ies. Colchicine had a  statistically significant in-
crease in GI adverse effects (OR = 3.1541 [1.3491; 
7.3740], p-value = 0.0080). High heterogeneity 
was observed among studies (I2 = 79.5%). Figure 3  
shows the forest plot of GI adverse effects.

Rehospitalization

Data were extracted from four studies, involv-
ing 1443 patients, and showed no statistically sig-
nificant association with colchicine (OR = 1.0072 
[0.6785; 1.4951], p-value = 0.9717). There was 
also no heterogeneity among studies (I2 = 0.0%).

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram indicating the sys-
tematic identification, screening, and inclusion of studies

Identification of studies via databases and registers

Records identified from: 
3 Databases 

Total (n = 142) 
PubMed (n = 41) 
Cochrane (n = 10) 
Embase (n = 91) 

Records screened (n = 127) 

Reports sough for retrieval (n = 11)

Reports assessed for eligibility (n = 11) 

Studies included in review (n = 7) 

Reports not retrieved (n = 0) 

Reports excluded: only abstracts available (n = 4) 

Records removed before screening. 
Duplicate records removed (n = 15) 

Records marked as ineligible by automation tools (n = 0) 
Records removed for other reasons (n = 0) 

Records excluded: 
Case reports/series (n = 43) 

Reviews/systematic reviews/meta-analysis (n = 18) 
Letter to the Editors (n = 11) 

Other (n = 44) 
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Figure 2. Forest plot of atrial fibrillation recurrence outcome and the odds ratio of colchicine when compared to 
placebo, both common and random effect models; the heterogeneity I2, t2, and p-value for Cochran’s Q statistic 
are also given

Figure 3. Forest plot of GI adverse effects outcome and the odds ratio of colchicine when compared to placebo 
using both common and random effect models; the heterogeneity I2, t2, and p-value for Cochran’s Q statistic are 
also given

Study 	            Colchicine 	             Placebo 		 Odds ratio 	 OR 95% CI 	 Weight  	 Weight 
	 Events 	 Total 	 Events 	 Total 			   (common)	 (random)
Benz et al. 2024 	 13 	 91 	 14 	 94 		  0.95 (0.42, 2.16) 	 6.1 	 11.0
Mohanty et al. 2023 	 75 	 255 	 253 	 607 		  0.58 (0.43, 0.80) 	 54.8 	 40.6
Campbell et al. 2023 	 23 	 90 	 22 	 90 		  1.06 (0.54; 2.08) 	 8.5 	 15.1 
Iqbal et al. 2023 	 1 	 101 	 1 	 104 		  1.03 (0.06, 16.69) 	 0.5 	 1.1 

Defteros et al. 2014 	 32 	 103 	 51 	 103 		  0.46 (0.26, 0.81) 	 18.2 	 19.7
Defteros et al. 2012 	 13 	 81 	 27 	 80 		  0.38 (0.18, 0.80) 	 11.8 	 12.6

Common effect model 		  721 		  1078  		  0.60 (0.48, 0.76) 	 100.0 	 –
Random effects model 						     0.61 (0.46, 0.82) 	 – 	 100.0 
Heterogeneity I2 = 23%, t2 = 0.0293, p = 0.26 

Study 	            Colchicine 	              Placebo 		 Odds ratio 	 OR 95% CI 	 Weight  	 Weight 
	 Events 	 Total 	 Events 	 Total 			   (common)	 (random)
Benz et al. 2024 	 26 	 99 	 7 	 99 		  4.68 (1.92, 11.39) 	 12.3 	 19.0

Ahmed et al. (PAPERS) 2023 	 34 	 73 	 10 	 66 		  4.88 (2.16, 11.03) 	 13.3 	 19.7

Mohanty et al. 2023 	 11 	 255 	 41 	 607 		  0.62 (0.31, 1.23) 	 55.1 	 20.8

Iqbal et al. 2023 	 15 	 101 	 0 	 104 		  37.45 (2.21, 634.96) 	 1.0 	 6.5

Defteros et al. 2014 	 16 	 103 	 5 	 103 		  3.60 (1.27, 10.25) 	 10.0 	 17.6

Defteros et al. 2012 	 11 	 81 	 4 	 80 		  2.99 (0.91, 9.81) 	 8.3 	 16.3

Common effect model 		  712 		  1059 		  2.55 (1.82, 3.57] 	 100.0 	 –
Random effects model 						      3.15 (1.35, 7.37) 	 – 	 100.0
Heterogeneity: I2 = 80%, t2 = 0.7813, p < 0.01 
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Cardioversion

Analysis of cardioversion was performed on 
data extracted from two studies, encompassing 
a  total of 404 patients. No statistically signifi-
cant association was found (OR = 1.0204, p-val-
ue = 0.9559), and no heterogeneity was present 
among studies (I2 = 0.0%).

Pericarditis

Four studies were evaluated to assess data on 
pericarditis, involving 1404 patients. Colchicine 
use was found to be statistically insignificant with 
the rate of pericarditis (OR = 0.5384, p-value = 
0.0715), and moderate heterogeneity was present 
among studies (I2 = 56.1%).

Atrial tachycardia

Analysis of data regarding atrial tachycardia 
was extracted from two studies, consisting of 365 
patients. The occurrence of atrial tachycardia was 
found to be statistically insignificant (OR = 1.2655 
[0.2047; 7.8244], p-value = 0.8000). Low hetero-
geneity was observed (I2 = 19.3%).

Repeat ablation

Two studies were extracted for data analysis 
of the need for repeat ablations, comprising 378 
patients. The analysis of the data showed that col-
chicine decreased the need for re-ablation but was 
statistically insignificant (OR = 0.5294 [0.1354; 
2.0697], p-value = 0.3605), while moderate het-
erogeneity (I2 = 61.2%) was observed.

Sub-group analysis

The studies were divided into two groups 
based on their study design. Group 1 consisted 
of four RCTs [5–8] whereas Group 2 comprised 
three observational studies [9–11]. The subgroup 
analysis was insignificant in all outcomes, which 
shows that the effect sizes of observational stud-
ies were similar to randomised controlled trials 
and that non-RCTs did not affect the quality of the 
meta-analysis. Detailed subgroup analysis is pro-
vided in Supplementary 7.

The risk of bias assessment of RCTS using the 
Cochrane ROB2 tool is given in Supplementary 8. 
The Newcastle Ottawa Scale used for observation-
al studies is given in Supplementary 9.
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Discussion

This systematic review and meta-analysis in-
cluding seven studies analysed data from 2165 
patients treated with colchicine.

Our findings are consistent with recent ran-
domised trials, including Benz et al. (2024) and 
the PAPERS study, which demonstrated a  reduc-
tion in early AF recurrence with colchicine therapy 
[5, 6]. However, the improved outcome observed 
in this pooled analysis appears greater, which 
may reflect differences in study design, inclusion 
of observational data, and variability in follow-up 
duration. These factors may also explain the lack 
of statistically significant effects observed in sec-
ondary outcomes such as atrial tachycardia and 
repeat ablation.

Post-ablation A  fib is a  common complication 
following cardiac ablation procedures. It is import-
ant to evaluate the efficacy of colchicine in man-
aging post-ablation A  fib [12]. Our meta-analysis 
demonstrates that colchicine significantly reduc-
es recurrence of A fib after catheter ablation (OR 
= 0.61), supporting the hypothesis that post-pro-
cedural inflammation may contribute to the pro-
cess of arrhythmogenesis. This may be explained 
by colchicine’s inhibition of the NLRP3 (NOD-like 
receptor protein 3) inflammasome, a multiprotein 
complex responsible for activating interleukin-1β 
and interleukin-18 [13]. Colchicine binds to tubulin, 
preventing microtubule formation. This disruption 
halts the spatial convergence of the NLRP3-ASC-
caspase-1 complex. When caspase-1 activation is 
inhibited, interleukins are not converted to their ac-
tive form [14]. Colchicine also directly inhibits ASC.  

However, it is important to consider its GI ad-
verse effects. Common GI adverse effects of col-
chicine include diarrhoea, nausea, vomiting, and 
abdominal pain. More severe adverse effects such 
as GI bleeding and ulceration can also occur, al-
though they are less common [15].

Colchicine exerts its GI adverse effects through 
its inhibitory action on microtubule polymerisation, 
which disrupts the function of cells with a high turn-
over rate, such as the GI mucosa. The disruption 
of microtubule polymerisation leads to increased 
intestinal motility causing diarrhoea. Additional-
ly, colchicine can directly irritate the GI mucosa, 
resulting in symptoms such as nausea, vomiting, 
and abdominal pain [16]. It is crucial for healthcare 
providers to thoroughly educate patients about the 
potential GI adverse effects of colchicine and to 
monitor them closely during treatment.

Furthermore, a  high heterogeneity was noted 
in the outcome of GI adverse effects. The observed 
heterogeneity (I² = 79.5%) may be due to vari-
ability in colchicine dosing regimens, duration of 
therapy, and patient tolerance and gut sensitivity 
across studies. 

Our study had a  few considerable strengths, 
which include analysis of a  large patient popu-
lation (n = 2165). We also included both obser-
vational studies and RCTs, enhancing generalis-
ability while maintaining internal validity through 
subgroup consistency.

However, a few limitations should also be con-
sidered. Some of the outcomes had moderate to 
high heterogeneity.  Secondly, the inclusion of 
observational studies introduces potential con-
founding despite consistent subgroup findings. 
Furthermore, an optimal colchicine regimen can-
not be determined due to differences in colchicine 
dosing and treatment duration across studies. 
Several studies have reported on the potential 
benefits of colchicine in reducing the incidence of 
atrial tachycardia and other arrhythmias following 
ablation procedures, but the results of this study 
did not show any significant improvement in atrial 
tachycardia and arrhythmias. This can be consid-
ered as a limitation of this study because no con-
clusive results were found in these outcomes due 
to less statistical power [17]. 

The outcome of mortality was not reported in 
all studies, so this outcome could not be analysed. 
Mortality, especially pertaining to cardiac causes, 
is an important outcome because it validates the 
safety of such a drug as well as the prognosis of 
the disease. Hence, it should be used as an appro-
priate endpoint in trials of A fib [18].

Our findings suggest that colchicine may be 
beneficial in patients at higher risk of inflam-
mation-mediated AF recurrence. However, its 
routine use should be individualised due to the 
increased risk of gastrointestinal intolerance and 
the absence of demonstrated benefit in several 
secondary outcomes. Future randomised trials 
should be conducted on a larger scale with a fo-
cus on stratified patient populations and stan-
dardised dosing protocols. Additionally, there is 
a need to further investigate other factors such 
as underlying diseases and potential drug inter-
actions when determining the appropriateness 
of colchicine therapy for patients with post-ab-
lation A fib.

In conclusion, the findings of this meta-analy-
sis suggest that administering colchicine follow-
ing catheter ablation is associated with reduced 
recurrence of A  fib. Nonetheless, significant GI 
adverse events were associated with colchicine 
use. However, the results did not show significant 
differences in the occurrence of atrial tachycardia, 
or the need for rehospitalisation or cardioversion.

To conclusively establish these benefits and 
ascertain the optimal colchicine dosage and treat-
ment duration for the patient population, further 
investigation is warranted through large-scale 
RCTs with well-defined patient subgroups.
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