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Abstract

Background: Studies using 1 mg of colchicine to prevent postoperative atrial fibrillation (POAF)

reported conflicting results. Moreover, colchicine was associated with significant gastrointestinal

(GI) side effects. This study examined whether low-dose colchicine effectively prevents POAF and

whether low-dose therapy is associated with lower rates of colchicine-induced GI side effects.

Methods: In this prospective, randomized, double-blind, placebo-controlled study, consecutive

adult patients admitted for elective cardiac surgeries randomly received a 1-mg dose of colchicine

(n¼ 81) or placebo (n¼ 71) orally 12 to 24 hours before surgery followed by a daily dose of 0.5

mg until hospital discharge. The primary efficacy endpoint was the development of at least one

episode of POAF of �5 minutes. The primary safety endpoint was the development of adverse

events, especially diarrhea.

Results: The in-hospital mortality rate was 3.9%. POAF occurred in 13 patients (16.1%) in the

colchicine group and 13 patients (18.3%) in the placebo group (odds ratio 0.85 [95% Confidence

Interval¼ 0.37�1.99]). Diarrhea occurred in two patients in each group and necessitated treat-

ment discontinuation in one patient in each group.

Conclusion: Low-dose colchicine did not prevent POAF in patients undergoing cardiac surgery.

These results should be interpreted cautiously because of the small sample size and early study

termination.
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Introduction

Atrial fibrillation (AF) is the most common
arrhythmia following coronary artery bypass

graft (CABG) and other cardiac surgeries,
with an estimated incidence of 30% (range,
10%–50%).1–5Most patients (73%) typically
develop AF by the third day after surgery,

and the length of hospital stay is a mean of
3 days longer for such patients. Postoperative
AF (POAF) increases morbidity and the risk
of stroke, and this complication can lead to

increased hospital expenditure because of
prolonged hospital stay.6,7 POAF is also
associated with increased risks of delirium
and other neurocognitive disorders.8 Several

preoperative, intraoperative, and postopera-
tive factors are associated with the develop-
ment of POAF, including advanced age,
hypertension, diabetes mellitus, obesity, left

atrial enlargement, diastolic dysfunction, left
ventricular hypertrophy, surgical atrial
injury, atrial ischemia, volume overload,
and electrolyte imbalance.9

Although the exact mechanism of POAF
is not well known, it is believed that inflam-

mation and oxidative stress play vital roles
in its pathogenesis. Chung et al. identified
significantly higher C-reactive protein
(CRP) levels in patients with confirmed

AF than in controls. They hypothesized
that the increase in the levels of CRP, a
major inflammatory marker, reflects an
inflammatory state that promotes the per-
sistence of AF.9

Moreover, previous studies illustrated
that anti-inflammatory therapy including
steroids could potentially reduce the inci-
dence of POAF.10–12 However, studies using
colchicine, an anti-inflammatory agent, for
the prevention of POAF in patients undergo-
ing cardiac surgery yielded inconsistent
results.13–15

In our previous END-AF trial, we dem-
onstrated that treatment with colchicine in
patients undergoing open-heart surgery (2
mg preoperatively followed by 1 mg daily)
failed to significantly reduce the incidence
of POAF. Moreover, diarrhea occurred in
24.6% of patients treated with colchicine,
and more than half of such patients
required treatment discontinuation.16

The present study, END-AF Low Dose,
is an investigator-initiated trial that evalu-
ated the effect of low-dose colchicine (1 mg
administered 12–24 hours prior to cardiac
surgery, followed by 0.5 mg daily until dis-
charge) on the incidence of POAF and
adverse events, particularly colchicine-
related gastrointestinal (GI) side effects.

Methods

Design

This prospective, multicenter, double-blind,
randomized placebo-controlled study was
conducted at three major hospitals in
Amman, Jordan between October 2017
and July 2019. The study was approved by
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the internal review board of each participat-

ing hospital. All participants provided writ-

ten informed consent. The study was

designed to enroll a total of 1200 patients

to permit subgroup analysis and the assess-

ment of secondary endpoints. Recognizing

the slow recruitment in the early phase of

the trial and assessing on the results of our

previous trial, we revised the target enroll-

ment to 362 patients as explained in the sta-

tistical analysis section.

Participants

All consecutive adult patients undergoing

elective open-heart surgeries were screened

for inclusion. The exclusion criteria were as

follows: a) emergency cardiac surgery, b)

hypersensitivity to or current treatment

with colchicine, c) history of supraventricu-

lar arrhythmias, including AF, d) absence

of sinus rhythm on hospital admission, e)

serum creatinine level >2.5mg/dL, f)

severe hepatic disease or transaminase

levels >1.5� the upper limit of normal, g)

myopathy or elevated baseline creatine

kinase levels, and h) pregnancy or lactation

in women.

Intervention

Upon enrollment, patients were treated

with 1 mg of colchicine or matching placebo

12 to 24 hours prior to surgery, followed by

colchicine (0.5 mg) or placebo immediately

after their surgery (via a nasogastric tube)

and daily treatment at this dose until

hospital discharge. Randomization was

conducted using computer-generated

random serial number sequences. None of

the investigators was involved directly or

indirectly with randomization. The colchi-

cine and identical placebo tablets were

provided in sealed envelopes that were

number-coded.

Monitoring parameters

Electrocardiography (ECG) was performed
upon patient admission. After surgery,
patients were initially admitted to the inten-
sive coronary care unit (ICCU), in which
they were continuously monitored. Daily
ECG was routinely ordered for all patients
until they were discharged from the hospi-
tal. ECG was also performed when AF was
suspected because of patients’ complaints
or the presence of an irregular pulse. AF
episodes were considered significant if they
persisted for at least 5 minutes.

Patients were also monitored for adverse
effects including but not limited to GI
effects (mainly diarrhea), hepatotoxicity,
myotoxicity, bone-marrow toxicity, alope-
cia, and anorexia

Endpoints

The primary efficacy endpoint was the devel-
opment of at least one episode ofAF (lasting 5
minutes or longer) occurring after cardiac sur-
gery at any point during hospitalization. The
primary safety endpoint was the development
of adverse effects, especially diarrhea.

Statistical analysis

Based on data from our previous trial, we
estimated that 21% of the patients in the
placebo group would develop AF during
hospitalization. At a power of 80% and a
two-sided alpha level of 0.05, the sample
size needed to detect an absolute difference
of 10% in the rate of POAF between the two
study groups was 181 in each group. The
study was stopped early because of futility
with respect to the primary endpoint, and
this diminished the power of the study.

Data were analyzed using IBM SPSS
version 20 (Armonk, NY, USA). Data
were described using means and percen-
tages. An independent-samples t-test was
used to compare means, and the chi-
squared test was used to compare
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percentages. P< 0.05 was considered statis-
tically significant.

Results

Baseline characteristics

All patients (n¼ 190) who were admitted to
the participating hospitals for elective car-
diac surgery were screened for eligibility.
Thirty-eight patients were excluded for rea-
sons including a history of AF (n¼ 12),
chronic renal disease (n¼ 4), complete
heart block (n¼ 1), and refusal of consent
(n¼ 21). The remaining 152 patients were
randomized to receive colchicine (n¼ 81)
or placebo (n¼ 71) (Figure 1).

Baseline characteristics were similar
between the groups. The mean age for all

patients was 59.4 years. Females comprised
24% of the study cohort. The groups were
comparable concerning most characteristics
including body mass index, serum creati-
nine levels, estimated glomerular filtration
rate, average heart rate, and left ventricular
ejection fraction.

Hypertension, diabetes mellitus, hyper-
cholesterolemia, and myocardial infarction
were more prevalent in the placebo group,
and the colchicine group included a higher
number of active smokers. However, none
of the differences was statistically signifi-
cant (Table 1).

Of the 152 patients, 99 had CABG as
their only surgery. Most of the remaining
patients underwent valve replacement or
combined surgeries (Table 2).

Figure 1. Flow diagram of study participation.

4 Journal of International Medical Research



Main outcome

Twenty-six patients (17%) developed AF.
The rate of AF was 16.0% (n¼ 13) in the
colchicine group, versus 18.3% (n¼ 13) in
the placebo group. Comparing the colchi-
cine and placebo groups, the odds ratio
was 0.85 (95% confidence interval [CI]¼
0.37–1.99).

Of the 26 patients who developed AF, 14
(53.9%) had AF on the day of surgery or

the first postoperative day, and 24 of 26
(92.3%) episodes of AF occurred within
the first 3 postoperative days. The mean
duration of AF episodes was 31� 41.3
hours (range, 1.5–144) in the colchicine
group, versus 37� 71.7 hours (range,
0.75–264) in the placebo group.

Of the 99 patients who had undergone
only CABG, 12.5% of the 48 patients in
the colchicine group and 17.7% of the 51
patients in the placebo group developed
AF. Among the 53 patients who underwent
non-CABG or combined surgeries, 33
patients (21.2%) in the colchicine group
and 20 patients (20%) in the placebo
group developed AF ( Figure 2).

The choice of surgical technique was
left to the discretion of the treating physi-
cians. The majority (77.8%) of CABG-only
surgeries were performed off-pump. AF
developed in 13 and 2 patients undergoing
off-pump or on-pump surgeries, respective-
ly (9.1% vs. 16.9%).

Safety and adverse effects

Four patients developed diarrhea, including
two patients in each group. Diarrhea led to
treatment discontinuation in one patient in
each group. Anorexia was not observed

Table 1. Baseline clinical and demographic characteristics.

Colchicine (n¼ 81) Placebo (n¼ 71) P

Age (years) 59.0� 15.2 59.8� 13.1 0.730

Women (%) 28.4 18.3 0.204

BMI (kg/m2) 29.3� 5.4 29.3� 5.6 1.00

Creatinine (mg/dL) 0.9� 0.3 0.9� 0.3 1.00

eGFR (mL/minute/1.73 m2) 101.4� 38.8 98.5� 34.6 0.629

Heart rate (beats/minute) 74.7� 13.9 72.5� 11.8 0.298

Hypertension (%) 55.6 62.0 0.526

Diabetes mellitus (%) 39.5 49.3 0.293

Hypercholesterolemia (%) 54.3 66.2 0.184

Active smoking (%) 29.6 19.7 0.223

Prior MI (%) 18.5 26.8 0.303

LVEF (%) 56.8� 10.9 56.6� 10.5 0.909

BMI¼ body mass index, eGFR¼ estimated glomerular filtration rate, MI¼myocardial infarction,

LVEF¼ left ventricular ejection fraction.

Table 2. Types of cardiac surgery performed.

Procedure

Number of

patients

(n¼ 152)

CABG 99

Aortic valve replacement 10

Atrial septal defect closure 2

Ventricular septal defect repair 1

Subaortic membrane excision 2

Mitral valve replacement 8

Bentall procedure 1

Composite aortic graft 1

Fontan procedure 1

Mitral valve repair 1

Combined surgeries 26

CABG¼ coronary artery bypass grafting.
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during the trial. Two patients (one in each
group) complained of excessive diaphoresis
that spontaneously resolved. However,
treatment was discontinued in both
patients. No other major adverse effects
were detected during the study.

Deaths

Six patients died during hospitalization
because of surgical complications, including
four patients in the placebo group and two
patients in the colchicine group. All six
patients were included in the analysis.
Two of these patients had undergone only
CABG, and four patients underwent valvu-
lar or combined surgeries. In addition, two
procedures were repeat surgeries. Three
deaths in patients who had AF at the time
of death were unrelated to AF.

Discussion

Several studies have reported the role of
colchicine in the prevention of POAF. All
such studies treated patients at a dose of 1
mg. Although the efficacy of colchicine in
reducing AF differed among the studies, all
studies reported significant colchicine-
induced GI side effects.

In the COPPS trial involving 360
patients who underwent cardiac surgery,

colchicine reduced the incidence of POAF
versus placebo by 44% (P¼ 0.021).13 In the

COPPS-2 study, colchicine did not signifi-
cantly reduce the frequency of POAF

(33.9% vs. 41.2%). GI intolerance occurred

in 12 patients (6.7%) in the placebo group
and 26 patients (14.4%) in the colchicine

group.14

In the open-label END-AF trial, we ran-

domized patients who underwent open-

heart surgery to receive 1 mg of colchicine
vs. no colchicine. Colchicine failed to signif-

icantly reduce POAF and significantly
increased the rate of GI side effects, espe-

cially diarrhea (44 of 179 patients, 25%),

resulting in treatment discontinuation in
half of these patients.16

In a meta-analysis reported by Lee et al.,
data from three randomized studies of 912

patients found that colchicine effectively

prevented POAF (risk ratio [RR]¼ 0.65;
95% CI¼ 0.46–0.91; P< 0.01). The study

concluded that although colchicine effec-
tively prevented POAF, this treatment was

linked to significant GI adverse effects,
mainly diarrhea (RR¼ 2.20; 95%

CI¼ 1.31–3.70; P¼ 0.003).17

Similarly, a systematic review and meta-
analysis of five randomized controlled trials

including 1412 patients found that colchi-
cine significantly reduced the incidence of

Figure 2. Rate of AF in different cardiac surgery groups.
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POAF by 30% compared with placebo or
usual care (18% vs. 27%, P¼ 0.0002). The
use of colchicine was associated with sub-
stantial increases in drug-related side
effects, especially GI intolerance (21% vs.
8.2%, P< 0.0001).18

Colchicine was used at a dose of 1 mg in
all previous trials. Considering these results,
we decided to test whether low-dose colchi-
cine (0.5 mg) could reduce the risk of
POAF without increasing the risk of GI
side effects.

Low-dose colchicine was previously
tested in several settings for preventing dif-
ferent cardiovascular diseases. In a prospec-
tive randomized placebo-controlled study,
patients with ST-segment–elevation myo-
cardial infarction were randomized to
receive weight-adjusted doses of colchicine
or placebo. Patients weighing less than
60 kg received a daily dose of 0.5mg.
Colchicine treatment reduced infarct size,
suggesting a potential benefit against ST-
segment–elevation myocardial infarction.19

Nidorf et al. randomly assigned 532
patients with stable coronary artery disease
to treatment with colchicine 0.5mg/day or
no colchicine and followed patients for a
median of 3 years. Colchicine treatment
reduced the risk of the primary composite
outcome of acute coronary syndrome, out-
of-hospital cardiac arrest, and ischemic
stroke by 67%.20

Recently Tardif et al. conducted a ran-
domized double-blind trial of 4745 patients
who recently experienced myocardial
infarction. Patients were randomized to
treatment with low-dose (0.5 mg) colchicine
or placebo. Treatment with colchicine
reduced the risk of the primary composite
endpoint of cardiovascular ischemic events
by 23% (P¼ 0.02). Diarrhea occurred at
equal rates in both groups.21

The results of these trials confirmed that
low-dose colchicine was beneficial against
various cardiovascular diseases. We there-
fore hypothesized that this low dose may

also be effective in reducing the incidence
of POAF while simultaneously averting
GI intolerance and diarrhea.

Based on the sample calculation, our
intention was to treat 362 patients in both
arms. An interim data analysis by the Data
Safety Monitoring Board indicated the
futility of continuing with the trial because
the rate of AF between the two groups did
not differ and no difference was likely to
occur with continued treatment. Among
the 152 randomized patients, AF occurred
in 26 patients (17%), including 16% of
patients in the colchicine group and
18.3% of patients in the placebo group.
The relatively low incidence of POAF was
reassuring, and the finding was probably
related to improvements in surgical techni-
ques and other perioperative factors.
Although we analyzed our results according
to the type of surgery and the use of a per-
fusion pump, the sample size was too small
to detect any difference in POAF within
surgical subgroups.

Diarrhea, the major GI side effect of col-
chicine, occurred in only two patients
receiving colchicine, including one patient
who required treatment discontinuation. It
is worth mentioning that two patients on
placebo also complained of diarrhea. This
low rate of GI intolerance is in line with the
results of other trials using a similar dose

Our results indicate that a regimen of
1mg of colchicine preoperatively followed
by 0.5mg daily postoperatively until hospi-
tal discharge did not reduce the risk of
POAF despite being well tolerated.

A few limitations must be discussed.
There was no continuous cardiac rhythm
monitoring from the time patients were
transferred from the ICCU until hospital
discharge. Resting ECG was performed
daily and whenever arrhythmia was sus-
pected. Thus, asymptomatic episodes of
AF may have been missed, leading to
underestimation of the true incidence of
POAF. However, missed episodes were
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likely to have occurred equally in both

groups, and thus, the overall conclusion of

the trial would not have been affected.

Another limitation was the early termina-

tion of the trial because of futility regarding

the primary endpoint. This decision dimin-

ished the power of the study to detect a

difference in the rate of POAF between

the two groups.

Conclusion

Although low-dose colchicine was well tol-

erated in patients undergoing cardiac sur-

gery, this regimen did not prevent POAF.

Thus, there is insufficient evidence support-

ing the administration of colchicine to

reduce the incidence of AF after cardiac

surgery.
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