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Colchicine in Cardiovascular Disease:  
In-Depth Review
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ABSTRACT: Inflammation plays a prominent role in the development of atherosclerosis and other cardiovascular diseases, 
and anti-inflammatory agents may improve cardiovascular outcomes. For years, colchicine has been used as a safe and 
well-tolerated agent in diseases such as gout and familial Mediterranean fever. The widely available therapeutic has several 
anti-inflammatory effects, however, that have proven effective in a broad spectrum of cardiovascular diseases as well. It is 
considered standard-of-care therapy for pericarditis, and several clinical trials have evaluated its role in postoperative and 
postablation atrial fibrillation, postpericardiotomy syndrome, coronary artery disease, percutaneous coronary interventions, 
and cerebrovascular disease. We aim to summarize colchicine’s pharmacodynamics and the mechanism behind its anti-
inflammatory effect, outline thus far accumulated evidence on treatment with colchicine in cardiovascular disease, and 
present ongoing randomized clinical trials. We also emphasize real-world clinical implications that should be considered 
on the basis of the merits and limitations of completed trials. Altogether, colchicine’s simplicity, low cost, and effectiveness 
may provide an important addition to other standard cardiovascular therapies. Ongoing studies will address complementary 
questions pertaining to the use of low-dose colchicine for the treatment of cardiovascular disease.

Key Words:  atrial fibrillation ◼ cerebrovascular disorders ◼ colchicine ◼ coronary artery disease ◼ inflammation  
◼ percutaneous coronary intervention ◼ pericarditis ◼ postpericardiotomy syndrome

Colchicine has carried many names and been used 
for centuries.1,2 The botanical alkaloid compound 
is derived from the flower Colchicum autumnale, 

a medicinal plant described as early as 1550 BC in the 
Egyptian Ebers Papyrus used to treat pain and swelling. 
The plant and therapeutic lend their names to the ancient 
Colchis (home to mythological sorceresses Medea and 
Circe), roughly corresponding to the current republic of 
Georgia. Through the years, colchicine has been fre-
quently described both for its medicinal use in gout (as 
early as 129–200 CE) as well as its poisonous effects 
at high doses. Having survived years of scrutiny, colchi-
cine use is rapidly expanding as it is currently consid-
ered for a variety of inflammatory conditions. It carries 
Food and Drug Administration–approved indications for 
prevention and treatment of gout flares, as well as treat-

ment of familial Mediterranean fever (FMF). It is also 
used off label for other inflammatory conditions includ-
ing pericarditis, calcium pyrophosphate disease, and 
Adamantiades-Behcet’s syndrome.3–6 Over the years, 
many studies have shown that inflammation may signifi-
cantly contribute to a wider variety of pathologies than 
traditionally thought, including cardiovascular diseases 
such as atherosclerosis and atrial fibrillation (AF). There-
fore, anti-inflammatory strategies are now being care-
fully examined for potential broader application across a 
range of cardiovascular diseases. Given wide availability, 
low cost, and a rather favorable side-effect (tolerability) 
profile, colchicine has emerged as a potentially useful 
oral cardiovascular treatment targeting the inflammatory 
axis. We will review the role inflammation plays in car-
diovascular disease, including various anti-inflammatory 
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strategies, and then examine past and current evidence 
about colchicine in cardiovascular disease.

MECHANISM OF ACTION
Colchicine is an oral therapeutic agent that binds tubu-
lin and inhibits tubulin polymerization, with subsequent 
disruption of the cellular cytoskeleton, mitosis, and intra-
cellular transport activities. Colchicine preferentially ac-
cumulates in neutrophils because of the lack of the P-
glycoprotein membrane efflux pump and thereby largely 
affects neutrophil activity (Figure  1).7 Specifically, col-
chicine has been shown to inhibit the directed migration 
of neutrophils to an inflamed focus (chemotaxis)8 and 
decrease adhesion of neutrophils to inflamed endothe-
lium by diminished quantitative surface expression of L-
selectin adhesion molecules.9 Colchicine further inhibits 
the adhesion of leukocytes to inflamed endothelium by 
decreased qualitative expression of E-selectin adhesion 
molecules on endothelial cells,9 downregulation of tumor 
necrosis factor receptors on macrophages and endothe-
lial cells,10 and reduced monocyte/macrophage secretion 
of tumor necrosis factor α.11 Last, colchicine has been 
shown to suppress protein tyrosine phosphorylation in 
neutrophils with subsequent inhibition of both intracel-
lular mobilization and extracellular release of granular 
enzymes, such as matrix metalloproteinases, neutrophil 
elastase, and α-defensins.12,13

Although the exact mechanism of action remains 
incompletely elucidated, data show that colchicine also 
suppresses the assembly and activation of the NLRP3 
(NLR family pyrin domain containing 3) inflammasome, 
with a resultant decrease in inflammasome-mediated 
production of interleukin (IL)–1β and IL-18.14,15 Both 

IL-1β and IL-18 are also activated extracellularly by neu-
trophil enzymes (eg, proteinase 3), the release of which 
is also inhibited by colchicine.16–18 Together, these lead to 
an overall decrease in IL-6 production and CRP (C-reac-
tive protein) concentration. Last, colchicine may suppress 
the proliferation of myofibroblasts, smooth muscle cell 
proliferation, and fibrosis.19

DOSING, SAFETY, AND TOLERABILITY
Colchicine acts in a dose-dependent manner, and most 
side effects reverse with lower doses or cessation of 
treatment.20 Although it is approved for higher doses in 
acute gout (4.8 mg during 6-hour load in patients without 
advanced kidney disease), colchicine generates similar 
peak plasma concentrations and is associated with im-
proved tolerability with a lower dose regimen (1.0–1.2 
mg followed by 0.5–0.6 mg 1 hour later).21 Maintenance 
dosage is 0.5 to 0.6 mg once or twice daily for acute 
disease and 0.3 to 0.6 mg daily for chronic prevention. 
Dosage adjustments are recommended for acutely ill 
patients with impaired renal function or body weight 
<70 kg. Furthermore, dosage formulations vary on the 
basis of geographic location, because low-dose formula-
tion tablets are available in 0.6-mg tablets in the United 
States versus 0.5-mg tablets in Australia. This disparity is 
evident in the differing dosages used in randomized clini-
cal trials (RCTs) discussed below. Given the absence of 
data comparing efficacy and toxicity characteristics be-
tween the 2 formulations, preparation strength differenc-
es are most likely a result of commercial manufacturing 
purposes. Proposed dosing of colchicine per indication 
can be found in Table 1.

Gastrointestinal intolerance including diarrhea, nau-
sea, vomiting, and abdominal pain is the most common 
adverse effect, occurring in approximately 10% to 20% 
of patients, followed by myalgias; however, lower daily 
doses at 0.5 mg daily or longer term treatment durations 
>12 weeks may attenuate significant gastrointestinal 
intolerance.22 At high dosage during prolonged peri-
ods of time, colchicine may lead to myelosuppression, 
neuromuscular toxicity, liver damage, and dermatologic 
issues.23 A comprehensive safety analysis of colchicine 
in 35 double-blind randomized trials including 8659 par-
ticipants with various inflammatory conditions confirmed 
known gastrointestinal adverse events (relative risk [RR], 
1.74 [95% CI, 1.32–2.30]) yet did not demonstrate an 
increase in mortality or rate of adverse events related 
to the liver, neuropathy, muscle, infection, or hematologic 
disturbances.24 Such findings, however, do not incorpo-
rate less controlled, real-world environments in which 
patients often carry several comorbidities and take medi-
cations that may alter clearance of the therapeutic.

Colchicine is metabolized by the CYP3A4 enzyme 
and cleared by the P-glycoprotein efflux pump in the bile 
and kidneys.20 Colchicine may therefore accumulate to 

Nonstandard Abbreviations and Acronyms

ACS	 acute coronary syndrome
AF	 atrial fibrillation
CAD	 coronary artery disease
CRP	 C-reactive protein
ESC	 European Society of Cardiology
FMF	 familial Mediterranean fever
HR	 hazard ratio
IL	 interleukin
MI	 myocardial infarction
NLRP3	 NLR family pyrin domain containing 3
PCI	 percutaneous coronary intervention
POAF	 postoperative atrial fibrillation
PPS	 postpericardiotomy syndrome
RCT	 randomized clinical trial
RFA PVI	� radiofrequency ablation pulmonary vein 
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toxic levels in patients with chronic kidney disease if the 
dose remains unadjusted, especially if chronically used 
with acute kidney insults or chronically worsening kidney 
function over time. Significant dosage reductions or even 
avoidance is recommended for patients on hemodialy-
sis.25 Furthermore, strong inhibitors of the CYP3A4 and 
P-glycoprotein efflux pathways such as clarithromycin, 

certain immunosuppressives, and azole antifungal agents 
also increase serum or cellular concentrations of colchi-
cine and should be avoided (Figure 2).20,26 A few cardiac 
medications including certain calcium channel blockers 
(verapamil) and antiarrhythmics (amiodarone) may also 
alter clearance; lower colchicine dose is then advised 
(typically once-daily dosage). Statins are generally well 
tolerated with colchicine despite their own risk of mus-
culoskeletal effects, although rhabdomyolysis has been 
reported with combination therapy.27 Fatalities related 
to colchicine are rare, and remain limited to suicide 
attempts or in patients with advanced organ dysfunction 
in conjunction with strong P-glycoprotein inhibitors such 
as clarithromycin.28 A contraindication exists for patients 
using a potent CYP3A4 or P-glycoprotein inhibitor with 
either renal or hepatic impairment.

COLCHICINE IN PERICARDIAL DISEASE
Acute and Recurrent Pericarditis
Pericarditis arises from inflammation of the pericardium. 
Given the rich innervation of the pericardium, pericarditis 
may be associated with disabling or recurrent chest pain. 
CRP concentrations are often elevated in cases of acute 
pericarditis and indicate a higher chance of recurrence.29 
Several clinical trials have been conducted for both 

Figure 1. Inflammation in cardiovascular disease and anti-inflammatory targets of colchicine and canakinumab.
Colchicine has broad anti-inflammatory effects, here illustrated in atherosclerosis. Colchicine inhibits (1) neutrophil migration, adhesion, activation, 
(2) neutrophil release of defensins, matrix metalloproteinases (MMP), and elastin, (3) NLRP3 (NLR family pyrin domain containing 3) activation 
of the inflammatory pathway with release of IL-1β, in turn activating interleukin (IL)–6, and eventually stimulation of CRP (C-reactive protein), 
and (4) smooth muscle proliferation and vascular stenosis. (5) Canakinumab is a monoclonal antibody that specifically targets the upstream 
inflammatory mediator IL-1β.

Table 1.  Dosing and Duration for Colchicine Stratified by 
Indication

Clinical Indication Dose* Duration

Pericardial disease

  Acute and recurrent pericarditis ≥70 kg: 0.5 mg 
twice daily†

<70 kg: 0.5 mg 
once daily†

3 mo

  Dressler’s syndrome

  Postpericardiotomy syndrome 1 mo after cardiac 
surgery

Atrial fibrillation

  Postoperative atrial fibrillation 0.5 mg once or 
twice daily

1–3 mo

  Postablation atrial fibrillation

Coronary artery disease

  Stable coronary artery disease 0.5 mg daily Possibly indefinite

  Acute coronary syndrome

*In the United States, 0.6-mg tablets are available, whereas 0.5-mg tablets 
are used in other countries.

†First day loading dose of 1–2 mg optional but not required.
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acute30–32 and recurrent pericarditis33–35 (Table 2) using a 
colchicine loading dose ranging from 1 to 2 mg followed 
by 0.5 to 1 mg daily for subsequent maintenance therapy 
of variable duration (longer for chronic/recurrent disease). 
Although all studies were modest in size without more 
than a few hundred participants, findings have been most-
ly favorable, apart from a contradicting small study.32 Most 
studies, however, focused on isolated pericarditis; hence, 
data about pericarditis with concurrent myocardial injury 
are scarce. Colchicine is currently recommended by the 
European Society of Cardiology (ESC) guidelines (class I 
recommendation, level of evidence A) as a first-line treat-
ment for both acute and recurrent pericarditis and may 
be administered with conventional anti-inflammatory regi-
mens (aspirin or nonsteroidal anti-inflammatory drugs).6 
The American College of Cardiology/American Heart As-
sociation guidelines thus far only recommend colchicine 
for pericarditis after myocardial infarction (MI; class IIb 
recommendation, level of evidence C).5 Colchicine treat-
ment is not guided by inflammatory markers or by symp-
toms but is typically given for 1 to 3 months in acute peri-
carditis and at least 6 months in recurrent pericarditis.

Dressler’s Syndrome
Late post-MI pericarditis (or Dressler’s) syndrome is 
typically diagnosed 2 to 8 weeks after acute MI and is 
believed to be immune-mediated. In the contemporary 
era of primary revascularization, it occurs infrequently 
(0.1%–0.5%).39 Expectedly for a rather rare condition, 

data from RCTs are lacking. Extrapolating from studies in 
pericarditis, both ESC (class IIa recommendation, level of 
evidence B) and American College of Cardiology/Ameri-
can Heart Association guidelines (class IIb recommen-
dation, level of evidence C) include colchicine in the rec-
ommended therapeutic regimen for Dressler’s syndrome 
(in combination with aspirin), dosed in a similar manner 
as for pericarditis.5,6

Postpericardiotomy Syndrome (PPS)
PPS is an immune-mediated pericardial inflammatory 
syndrome encountered after surgery involving the peri-
cardium, similar to Dressler’s syndrome. PPS should be 
differentiated from isolated pericardial or pleural effu-
sion seen after cardiac surgery, and specific diagnostic 
criteria exist.40 Colchicine should be considered for PPS 
treatment according to ESC guidelines (class IIa recom-
mendation, level of evidence B) using the pericarditis 
treatment regimens.6 The role of colchicine in the pre-
vention of PPS has been evaluated in 3 double-blinded 
placebo-controlled RCTs (Table 2), involving 859 patients 
in total using colchicine 0.5 to 1.5 mg daily for 1 month 
postoperatively. One small study (n=163) observed a 
numerically, but not significantly, lower rate of PPS with 
colchicine versus placebo (11% versus 17%).36 Two 
somewhat larger trials including 336 and 360 patients 
showed a significant effect of colchicine on PPS pre-
vention (9% versus 21% and 19% versus 29%, respec-
tively).37,38 Hence, ESC guidelines indicate that colchicine 

Figure 2. Various CYP-3A4 and P-glycoprotein (P-gp) inhibitors that affect colchicine metabolism.
CYP-3A4 and P-glycoprotein inhibitors may alter the liver’s and kidney’s ability to clear colchicine. Concomitant administration of strong inhibitors 
with colchicine should generally be avoided, whereas moderate/mild inhibitors may cautiously be used with colchicine through dose reductions 
and shared decision making. Figure designed with BioRender.
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should be considered for PPS prevention (class IIa rec-
ommendation, level of evidence A) for 1 month after car-
diac surgery.6 Of note, a recent randomized trial (n=197) 
focused specifically on patients with a noninflammatory, 

moderate- to large-sized pericardial effusion after car-
diac surgery demonstrated that delayed administration of 
colchicine 7 to 30 days after surgery did not reduce ef-
fusion size or prevent cardiac tamponade, indicating that 

Table 2.  Summary of Key Studies Investigating Colchicine as Adjunct in Inflammatory Pericardial Disease

Study Design Population Intervention Control
Primary 
outcome

Colchicine ef-
fect

Notable ad-
verse events*

Acute pericarditis

 � Colchicine in addition to conven-
tional therapy for acute pericar-
ditis: results of the Colchicine for 
acute Pericarditis (COPE)  
Imazio et al, 200530

Prospective, 
randomized, 
open-label

Acute peri-
carditis

(n=120)

Colchicine 1.0–2.0 mg 
for the first day and 
then 0.5–1.0 mg/d for 
3 mo

Conven-
tional 
treatment

Recurrence 
rate at 18 
mo

10.7% vs 32.3%; 
P=0.004

Gastrointesti-
nal intolerance 
(8.3%)

 � A randomized trial of colchicine 
for acute pericarditis (ICAP)  
Imazio et al, 201331

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Acute peri-
carditis

(n=240)

Colchicine 0.5 mg BID 
for 3 mo for patients 
weighing >70 kg;

0.5 mg QD for patients 
weighing ≤70 kg

Placebo Incessant 
or recurrent 
pericarditis 
at 18 mo

16.7% vs 37.5%; 
P<0.001;

RRR, 0.56 (95% 
CI, 0.30–0.72)

None

 � Colchicine administered in the 
first episode of acute idiopathic 
pericarditis: a randomized multi-
center open-label study  
Sambola et al, 201932

Prospective, 
randomized, 
open-label

Acute peri-
carditis

(n=110)

Colchicine 1 mg BID 
for 3 mo for patients 
weighing >70 kg;

0.5 mg BID for patients 
weighing ≤70 kg

Conven-
tional 
treatment

Recurrence 
rate at 24 
mo

10.9% vs 13.5%; 
P=0.34;

HR, 1.53 (95% 
CI, 0.7–3.4)

Gastrointesti-
nal intolerance 
(13.5%)

Recurrent pericarditis

 � Colchicine as first-choice therapy 
for recurrent pericarditis: results  
of the CORE (Colchicine for  
Recurrent pericarditis) trial  
Imazio et al, 200533

Prospective, 
randomized, 
open-label

Recurrent 
pericarditis

(n=83)

Colchicine 1.0–2.0 
mg the first day and 
then 0.5–1.0 mg QD 
for 6 mo

Conven-
tional 
treatment

Recurrence 
rate at 20 
mo

24.0% vs 50.6%; 
P=0.02;

Gastrointesti-
nal intolerance 
(7%)

 � Colchicine for recurrent pericar-
ditis (CORP): a randomized trial 
Imazio et al, 201134

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Recurrent 
pericarditis

(n=120)

Colchicine 1.0–2.0 mg 
on the first day followed 
by a maintenance dose 
of 0.5–1.0 mg QD for 
6 mo

Conven-
tional 
treatment

Recurrence 
rate at 18 
mo

24% vs 55%; 
P<0.001;

ARR, 0.31 (95% 
CI, 0.13–0.46);

RRR, 0.56 (95% 
CI, 0.27–0.73)

Gastrointesti-
nal intolerance 
(7%)

 � Efficacy and safety of colchicine 
for treatment of multiple recur-
rences of pericarditis (CORP-2):  
a multicenter, double-blind, pla-
cebo-controlled, randomized trial 
Imazio et al, 201435

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Recurrent 
pericarditis

(n=240)

Colchicine 0.5 mg BID 
for 6 mo for patients 
weighing >70 kg or 
0.5 mg QD for patients 
weighing ≤70 kg

Conven-
tional 
treatment

Recurrence 
rate at 18 
mo

21.6% vs 42.5%; 
P=0.0009;

RR, 0.49 (95% 
CI, 0.24–0.65)

Gastrointesti-
nal intolerance 
(7.5%)

Hepatotoxicity 
(2.5%)

Postpericardiotomy syndrome

 � Colchicine for the prevention of 
postpericardiotomy syndrome  
Finkelstein et al, 200236

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Cardiac 
surgery

(n=163)

POD 3: colchicine 1.5 
mg QD for 1 mo

Placebo PPS at 3 
mo

10.6% vs 21.9%; 
P<0.135

Not reported

 � Colchicine for the Prevention of 
the Post-pericardiotomy Syn-
drome (COPPS): a multicenter, 
randomized, double-blind,  
placebo-controlled trial  
Imazio et al, 201037

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Cardiac 
surgery

(n=336)

POD 3: colchicine 1 
mg BID for 1 d, fol-
lowed by 0.5 mg BID 
until 1 mo (dose re-
duced for ≤70 kg)

Placebo PPS at 12 
mo

8.9% vs 21.1%; 
P=0.002; RRR, 
0.579 (95% CI, 
0.273–0.756)

Gastrointesti-
nal intolerance 
(8.9%)

 � Colchicine for prevention of post-
pericardiotomy syndrome and 
postoperative atrial fibrillation: the 
COPPS-2 randomized clinical trial 
Imazio et al, 201438

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Cardiac 
surgery

(n=360)

Colchicine 0.5 mg BID 
(0.5 mg daily if <70 kg), 
48–72 h preoperatively 
until 1 mo postopera-
tively

Placebo PPS at 3 
mo

19.4% vs 29.4%; 
absolute differ-
ence, 10.0% 
(95% CI, 1.1%–
8.7%)

Gastrointesti-
nal intolerance 
(14.4%)

ARR indicates absolute risk reduction; HR, hazard ratio; POD, postoperative day; PPS, postpericardiotomy syndrome; RR, relative risk; and RRR, relative risk 
reduction.

*Notable adverse events include events significantly increased compared with the control group. If no comparison was made, events were included that were 
deemed of interest.
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early administration of the therapeutic may be of particu-
lar importance.41

COLCHICINE IN AF
Although inflammatory cytokine signaling is known to be 
elevated in AF, 1 study suggests it is the activation of 
the NLRP3 inflammasome that plays a key role in the 
secretion of the inflammatory cytokines associated with 
the occurrence of AF.42 Increases in inflammatory cyto-
kines not only promote ectopic firing of the atria but also 
stimulate myocyte remodeling and fibrosis, which leads 
to more permanent states of arrhythmia.43

Postoperative AF
Postoperative AF (POAF) occurs in around 0.8% of pa-
tients undergoing noncardiac surgery and 16% after 
cardiac surgery, and is associated with significant mor-
bidity, including risk of embolic stroke, increased length 
of stay, and higher health care costs.44 Higher postop-
erative levels of inflammatory markers such as IL-6 and 
CRP are associated with POAF, and colchicine may sup-
press POAF through a variety of pathways, including the 
NLRP3 inflammasome cascade, which can promote AF.43

A meta-analysis of the 3 largest double-blind RCTs 
investigating the role of colchicine in the prevention of 
POAF in 912 patients found that perioperative colchicine 
reduced the incidence of AF by 35% (RR, 0.65 [95% CI, 
0.46–0.91]) during a follow-up period of 1 to 6 months 
(Table 3).40,45,46,51 Two subsequent studies did not show 
a reduced incidence of POAF after surgery with colchi-
cine treatment. These 2 studies, however, had a smaller, 
open-label design (n=140 and n=152, respectively) with 
only a short-term follow-up period (up to hospital dis-
charge).47,48 Furthermore, studies investigating colchicine 
in POAF used varying dosing regimens and durations 
(Table  3), thereby complicating between-trial compari-
sons. American College of Cardiology/American Heart 
Association guidelines suggest that colchicine can be 
considered for postoperative AF prevention (class IIb 
recommendation, level of evidence B), whereas ESC 
guidelines do not include colchicine treatment postop-
eratively.52,53 The ongoing COP-AF study (Colchicine 
for the Prevention of Perioperative Atrial Fibrillation in 
Patients Undergoing Thoracic Surgery; NCT03310125) 
investigates the efficacy of short-term postoperative col-
chicine administration for the prevention of POAF. The 
target enrollment is 2800 patients with a primary out-
come of POAF at 14 days.

Postablation AF
AF recurrence after catheter-based radiofrequency ab-
lation pulmonary vein isolation (RFA PVI) procedures 
has been associated, at least in part, with an ongoing 

inflammatory process.43 The effect of colchicine in pre-
venting AF recurrence after RFA PVI for paroxysmal 
AF has been evaluated only in 1 small double-blinded 
placebo-controlled trial at 3 months (n=161) and in an 
extension study at 12 months of follow-up (n=223; Ta-
ble 3).49,50 A 3-month regimen of colchicine 0.5 mg twice 
daily was associated with decreased postprocedural AF 
recurrence at both 3 months and 12 months. These find-
ings were accompanied by a reduction in IL-6 and CRP 
levels and an improvement in self-perceived quality of 
life indices in the midterm. Evidence thus far is scarce, 
and there are currently no recommendations from sci-
entific society guidelines that address AF after RFA PVI, 
although a consensus document from American and 
European scientific societies recommends the use of 
colchicine for pericardial symptoms after ablation.54 The 
ongoing IMPROVE-PVI pilot (Impact of Short-Course 
Colchicine Versus Placebo After Pulmonary Vein Isola-
tion; NCT04160117) is planning to investigate AF re-
currence with 10 days of 0.6 mg colchicine per day after 
catheter ablation for long-term recurrence of AF up to 
24 months after RFA PVI.

COLCHICINE IN CORONARY ARTERY 
DISEASE
Although the normal coronary endothelium is relatively 
resistant to adhesion by circulating leukocytes, inflamed 
endothelium in the setting of atherosclerosis attracts 
the migration, adhesion, and activation of leukocytes, of 
which neutrophils make up a large component.55 Subse-
quent release of neutrophil granular enzymes include ma-
trix metalloproteinases, which play a role in the increased 
vulnerability of atherosclerotic plaque56; neutrophil elas-
tase, which cleaves tissue factor pathway inhibitor and 
restores factor Xa activity, contributing to the generation 
of thrombin57; and α-defensins, which are associated with 
altered fibrin formation, larger lipid- and macrophage-rich 
plaques, and larger thrombus size.58,59 Activated neutro-
phils in addition release neutrophil extracellular traps, ex-
ternalized nucleosomes with neutrophil enzymes adher-
ent to chromatin that accumulate in rupture-prone plaque 
and further attract leukocytes and platelets.60 Platelets, 
in turn, adhere to exposed collagen in ruptured or eroded 
atherosclerotic plaque and aggregate with other circulat-
ing leukocytes.61 Colchicine not only reduces the migra-
tion, adhesion, and activation of neutrophils but also may 
have a potential downstream impact on the inflamma-
tory/thrombotic interface by a reduction in the release 
of neutrophil granular enzymes related to thrombosis (eg, 
neutrophil elastase and α-defensin) and inhibition of neu-
trophil-platelet aggregates.62 Furthermore, IL-1β and IL-
18 additionally play a role in the development and insta-
bility of atherosclerotic plaque and subsequent IL-6/CRP 
production.16,17 Colchicine not only reduces the NLRP3 
inflammasome-mediated production of IL-1β and IL-18 
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but also reduces the concentration of neutrophil enzymes 
(eg, proteinase 3) that activate these cytokines extracel-
lularly.18 In patients with established coronary artery dis-
ease (CAD), colchicine has been shown to incrementally 
reduce CRP concentrations on a background of aspirin 
and statin therapy,63 as well as reduce low-attenuation 
plaque volume on coronary computed tomography an-
giography over time after acute coronary syndrome 
(ACS).64 In patients with gout, colchicine has resulted in 
improved arterial endothelial function with treatment-as-
sociated reductions in CRP concentrations.20,65

Direct support of an independent effect of inflam-
mation on atherosclerosis (ie, the inflammatory hypoth-
esis) came from the large randomized CANTOS study 
(Canakinumab Anti-Inflammatory Thrombosis Outcomes 
Study).66 Canakinumab, a parenteral anti–IL-1β mono-
clonal antibody approved for juvenile idiopathic arthritis 
and Still’s disease, led to a reduction in major adverse 
cardiovascular events, whereas low-density lipopro-
tein cholesterol concentrations remained unaffected in 
patients with previous MI and elevated high-sensitivity 
CRP. Patients who received canakinumab and achieved 

Table 3.  Summary of Key Studies Investigating Colchicine as Adjunct in Postprocedural Atrial Fibrillation

Study Design Population Intervention Control
Primary  
outcome

Colchicine  
effect

Notable  
adverse events*

Postoperative atrial fibrillation  

 � Colchicine reduces postopera-
tive atrial fibrillation: results of 
the Colchicine for the Preven-
tion of the Postpericardiotomy 
Syndrome (COPPS) atrial 
fibrillation substudy  
Imazio et al, 201145

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Any cardiac 
surgery

(n=336)

Colchicine 1 mg 
BID on day 3 post-
operatively, followed 
by 0.5 mg BID for 1 
mo (dose reduced 
for </=70 kg)

Placebo Postoperative 
AF at 1 mo

12.0% vs 22.0%, 
P=0.021;

RRR, 0.45 (95% 
CI, 0.34–0.94)

Gastrointestinal 
intolerance 
(9.5%)

 � Colchicine for prevention of 
postpericardiotomy syndrome 
and postoperative atrial fibril-
lation: the COPPS-2 random-
ized clinical trial  
Imazio et al, 201440

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Any cardiac 
surgery

(n=360)

Colchicine 0.5 mg 
BID (0.5 mg daily 
if <70 kg) 48–72 
h before surgery, 
then 1 mo postop-
eratively

Placebo PPS

(secondary 
outcome, 
postoperative 
AF) at 3 mo

33.9% vs 
41.7%; absolute 
difference, 7.8% 
(95% CI, –2.2% 
to 17.6%)

Gastrointestinal 
intolerance 
(14.4%)

 � Low dose colchicine in preven-
tion of atrial fibrillation after 
coronary artery bypass graft: a 
double blind clinical trial  
Sarzaeem et al, 201446

Prospective, 
randomized, 
blinded, 
placebo-
controlled

Coronary 
artery 
bypass sur-
gery

(n=216)

Colchicine 1 mg 
BID 2 doses before 
surgery, then 0.5 
mg BID for 5 d

Placebo Postoperative 
AF at 6 mo

14.8% vs 
30.6%; P=0.006

Not reported

 � Colchicine to reduce atrial 
fibrillation in the postoperative 
period of myocardial  
revascularization  
Zarpelon et al, 201647

Prospective, 
randomized, 
open-label

Elective 
coronary ar-
tery bypass 
surgery

(n=140)

Colchicine 1 mg 
BID preoperatively, 
then 0.5 mg BID 
until hospital dis-
charge

No colchi-
cine therapy

Postoperative 
AF at hospital 
discharge

7.04% vs 
13.04%; 
P=0.271;

RRR, 0.46 (95% 
CI, –0.53 to 
0.81)

Not reported

 � Effect of colchicine on the 
incidence of atrial fibrillation in 
open heart surgery  
patients: END-AF Trial  
Tabbalat et al, 202048

Prospective, 
randomized, 
open-label, 
placebo-
controlled

Elective 
cardiac 
surgery

(n=152)

Colchicine 1 mg 
once 12–24 h pre-
operatively, followed 
by 0.5 mg QD until 
hospital discharge

Placebo 
12–24 h pre-
operatively, 
followed by 
placebo until 
hospital dis-
charge

Postoperative 
AF at hospital 
discharge

16% vs 18.3%; 
P=0.88;

OR, 0.85 (95% 
CI, 0.37–1.99)

Gastrointestinal 
intolerance 
(2.4%)

Postpulmonary vein isolation atrial fibrillation

 � Colchicine for prevention of 
early atrial fibrillation recur-
rence after pulmonary vein 
isolation: a randomized  
controlled study  
Deftereos et al, 201249

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Pulmonary 
vein isola-
tion

(n=161)

Colchicine 0.5 mg 
BID from day 1 
after procedure for 
3 mo

Placebo Postproce-
dure AF at 
3 mo

16% vs 33.5%; 
P=0.01;

OR, 0.38 (95% 
CI, 0.18–0.80)

Gastrointestinal 
intolerance 
(8.6%)

 � Colchicine for prevention of 
atrial fibrillation recurrence 
after pulmonary vein isolation: 
Mid-term efficacy and  
effect on quality of life  
Deftereos et al, 201450

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

Pulmonary 
vein isola-
tion

(n=223)

Colchicine 0.5 mg 
BID from day 1 
after procedure for 
3 mo

Placebo Postproce-
dure AF at 
15 mo

31.1% vs 
49.5%; P=0.01;

RRR, 0.37;

OR, 0.46 (95% 
CI, 0.26–0.81)

Gastrointestinal 
intolerance 
(9.7%)

AF indicates atrial fibrillation; OR, odds ratio; PPS, postpericardiotomy syndrome; and RRR, relative risk reduction.
*Notable adverse events include events significantly increased compared with the control group. If no comparison was made, events were included that were 

deemed of interest.
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on-treatment reductions in IL-6 and high-sensitivity CRP 
had improved outcomes compared with placebo and 
with those who did not achieve on-treatment reductions 
in inflammatory markers.67 However, canakinumab is 
costly, appeared associated with an increased incidence 
of fatal infections, and yet was also associated with a 
large reduction in lung cancer mortality; hence, an onco-
logical indication was further pursued by the manufac-
turer instead. Conversely, another large randomized trial 
demonstrated no reduction in major adverse events with 
low-dose methotrexate, an antimetabolite that blocks the 
alternate adenosine-mediated inflammatory pathway; 
however, concentrations of IL-1β, IL-6, and CRP also did 
not change with treatment.68 Taken together, the data 
support the IL-1β/IL-6/CRP pathway as an important 
focus of therapeutic investigations in targeting cardio-
vascular inflammation.

Stable CAD
Colchicine’s effect in CAD was initially examined ret-
rospectively in the gout and FMF populations. An early 
case-control series of patients with FMF suggested that 
taking long-term prophylactic colchicine decreased the 
incidence of CAD compared with their untreated coun-
terparts.69 Colchicine use was also associated with a 
lower rate of CAD when compared with nonusers in a 
retrospective study of patients with gout; this risk was 
lower in patients without concomitant kidney disease.70 
A retrospective analysis of 1288 patients with gout first 
hinted that prophylactic long-term colchicine use was as-
sociated with a lower rate of MI.71 However, no adjust-
ment for potential confounders was performed, and the 
optimal timing of colchicine treatment remained unclear. 
A subsequent retrospective study of 1002 patients with 
gout also indicated that colchicine was associated with a 
49% lower risk of the composite of MI, stroke, or tran-
sient ischemic attack and a 73% relative risk reduction 
in all-cause mortality compared with untreated patients.72 
Acknowledging the important limitations that retrospec-
tive studies carry, these studies provided a foundation for 
RCTs investigating colchicine in CAD (Table 4).

The LoDoCo study (Low-Dose Colchicine) was an 
open-label pilot trial (n=532) studying low-dose colchi-
cine in patients with angiographically proven CAD who 
were clinically stable for at least 6 months on optimal 
medical therapy.73 At a median 3-year follow-up, the col-
chicine group had a significantly lower composite rate of 
ACS, out-of-hospital cardiac arrest, or noncardioembolic 
ischemic stroke (5.3% versus 16%; P<0.001). Because 
of the small size and lack of placebo control in this study, 
larger studies were warranted to confirm such posi-
tive findings in this pilot study. Subsequently, the larger 
LoDoCo2 trial was designed as a multicenter, double-
blind placebo-controlled randomized trial with clinically 
stable, optimally treated patients from Australia and the 

Netherlands with documented CAD.74 The investigators 
implemented a 30-day open-label run-in period of colchi-
cine treatment for 6582 patients initially enrolled, during 
which ≈10% withdrew because of perceived side effects 
(mostly gastrointestinal). A total of 5522 patients even-
tually underwent randomization. Although focused on 
stable patients with CAD, most patients (85%) random-
ized had a history of ACS, and almost all were treated 
with statins (94%) and other optimal guideline-directed 
therapy. At a median follow-up of 29 months, colchicine 
reduced the risk of the primary composite cardiovascular 
end point of cardiovascular death, MI, ischemic stroke, 
or ischemia-driven coronary revascularization by 31% 
compared with placebo (6.8% versus 9.6%; P<0.001) 
driven mostly by the occurrence of spontaneous MI and 
ischemia-driven revascularization. There were no sig-
nificant mortality differences between groups, although 
there was a nonsignificant increase in noncardiovascular 
death noted in the colchicine arm compared with placebo 
(53 versus 35 events, respectively; hazard ratio [HR], 
1.51 [CI 95%, 0.99–2.31]). No potential pathogeneses 
of such noncardiovascular deaths, including causes as 
infection or cancer, were able to explain illustrated differ-
ences. Furthermore, there were no observed differences 
in hospitalizations caused by infection, pneumonia, or 
gastrointestinal reasons between the colchicine and pla-
cebo groups. There was a higher rate of myalgia with the 
colchicine group compared with placebo (21.2% versus 
18.5%; HR, 1.15 [95% CI, 1.01–1.31]; data on myalgias 
were collected only in the Netherlands cohort). Within 
prespecified subgroup analyses, the effects of colchicine 
on the primary end point were generally consistent, with 
important exceptions including females or patients with 
moderate chronic kidney disease stage 3A (although 
such subgroups had lower power, representing 15.3% 
and 5.5% of the total population, respectively). There was 
also a region-dependent variation of treatment effect, 
larger in Australia (HR, 0.51 [95% CI, 0.39–0.67]) com-
pared with the Netherlands (HR, 0.92 [95% CI, 0.72–
1.20]). Because geographical baseline characteristics 
were similar, this finding may have been rooted in chance 
but should call for further investigation. Last, a subgroup 
analysis of LoDoCo2 confirmed the benefit of colchicine 
treatment in stable patients with CAD regardless of the 
history and timing of a previous ACS within the patient 
population.78 Altogether, the LoDoCo2 trial served as a 
strong validation for the benefit colchicine may carry in 
stable atherosclerotic coronary disease.

ACUTE CORONARY SYNDROME
Colchicine also has been investigated immediately after 
ACS. Preliminary in vivo data illustrated how pharmaco-
logical inhibition of the NLRP3 inflammasome with col-
chicine could attenuate MI reperfusion injury and limit in-
farct size in mouse models.79 A pilot study (n=151; n=60 
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in the magnetic resonance imaging substudy) illustrated 
how colchicine may also reduce the levels of cardiac 
biomarkers and late gadolinium enhancement–defined 
infarct size when administered within 12 hours of symp-
tom onset in patients with ST-segment–elevation MI.80 
However, the following double-blind LoDoCo-MI pilot 
study (Low-Dose Colchicine After Myocardial Infarction) 
did not observe a significant difference in high-sensitivity 
CRP levels among 237 patients admitted with an acute 
MI after 30 days of treatment with daily low-dose colchi-
cine (0.5 mg daily) compared with placebo.81

Larger randomized studies were necessary to ade-
quately investigate colchicine’s effect after ACS. In the 
COPS study (Colchicine in Patients With Acute Coro-

nary Syndromes) (n=795), colchicine was started dur-
ing index hospitalization of ACS, with a higher dose of 
colchicine (0.5 mg twice daily) compared with LoDoCo2 
during the first month.75 The composite primary end point 
of all-cause mortality, ACS, ischemia-driven (unplanned) 
urgent revascularization, and noncardioembolic ischemic 
stroke did not differ significantly between colchicine 
and control arms after 12 months of low-dose colchi-
cine after ACS (P=0.09). However, in a post hoc analy-
sis using a primary outcome similar to the LoDoCo and 
LoDoCo2 trials (a composite of cardiovascular death, 
ACS, stroke, and urgent revascularization; excluding 
noncardiovascular death), there was a significant benefit 
found within the colchicine group (P=0.019). COPS did 

Table 4.  Summary of Key Studies Investigating Colchicine as Adjunct in Atherosclerosis Including Acute Coronary Syndrome 
and Stable Coronary Artery Disease

Study Design Population Intervention Control Primary outcome
Colchicine 
effect

Notable adverse 
events*

Stable coronary artery disease

 � Low-dose colchicine 
for secondary preven-
tion of cardiovascular 
disease (LoDoCo trial) 
Nidorf et al, 201373

Prospective, 
randomized, 
observer-blinded, 
open-label

Stable CAD

(n=532)

Colchicine 0.5 
mg QD until 
study comple-
tion

Conven-
tional 
treat-
ment

Composite of ACS, 
out-of-hospital cardiac 
arrest, or noncardioem-
bolic ischemic stroke at 
median follow-up of 3 y

5.3% vs 16%; 
P<0.001;

HR, 0.33 
(95% CI, 
0.18–0.59)

Gastrointestinal intoler-
ance (2.5%)

Myalgia (0.9%)

Myositis (1 case)

 � Colchicine in  
patients with chronic 
coronary disease 
(LoDoCo2 trial)  
Nidorf et al, 202074

Prospective, ran-
domized,

double-blind, pla-
cebo-controlled

Stable CAD

(n=5522)

Colchicine 0.5 
mg QD until 
study comple-
tion

Placebo Composite of CV death, 
spontaneous (nonproc-
edural) MI, ischemic 
stroke, or ischemia-
driven coronary revas-
cularization at median 
follow-up of 28.6 mo

6.8% vs 9.6%; 
P<0.001;

HR, 0.69 
(95% CI, 
0.57–0.83)

Noncardiovascular death 
(1.9%; HR, 1.51 [95% CI, 
0.99–2.31])

Myalgia‡ (21.2%; cumula-
tive incidence ratio, 1.15 
[95% CI, 1.01–1.31])

Gastrointestinal intoler-
ance (15.4% during run-in 
period)

Acute coronary syndrome

 � Colchicine in patients 
with acute coronary 
syndrome: the Austra-
lian COPS randomized 
clinical trial  
Tong et al, 202075

Prospective, ran-
domized, double-
blind, placebo-
controlled

Patients 
hospitalized 
with ACS

(n=795)

Colchicine 
0.5 mg BID 
for the first 
month, then 
0.5 mg QD for 
11 mo

Placebo Composite of all-cause 
mortality, ACS, ischemia-
driven (unplanned) urgent 
revascularization, and 
noncardioembolic isch-
emic stroke at 12 mo†

6.1% vs 
9.5%; 
P=0.09;

HR, 0.65 
(95% CI, 
0.38–1.09)

Total death (8 vs 1; 
P=0.017)

Noncardiovascular death 
(5 vs 0; P=0.024)

 � Effect of Colchicine 
on Myocardial Injury 
in Acute Myocardial 
Infarction  
Mewton et al, 202176

Phase 2,

prospective,

randomized,

double-blind, pla-
cebo-controlled

ACS

(n=194)

Colchicine 
2 mg bolus 
followed by 
colchicine 
0.5 mg BID 
for 5 d

Placebo Infarct size by CMR 
at 5 d

mean of 26 g 
(IQR 16–44) 
vs 28.4 g 
(IQR 14–40); 
P=0.87

LV thrombus (22.2% vs 
7.4%; P=0.01)

Gastrointestinal intoler-
ance (34.4% vs 10.1%; 
P=0.0001)

After myocardial infarction

 � Efficacy and safety of 
low-dose colchicine 
after myocardial infarc-
tion (COLCOT trial), 
Tardif et al, 201977

Prospective, ran-
domized,

double-blind, pla-
cebo-controlled

Acute 
MI within 
30 days 
(n=4745)

Colchicine 0.5 
mg QD until 
study comple-
tion

Placebo Composite of death 
from CV causes, resus-
citated cardiac arrest, 
MI, stroke, or urgent 
hospitalization for angina 
leading to coronary re-
vascularization at median 
follow-up of 22.6 mo

5.5% vs 
7.1%; 
P=0.02; HR, 
0.77 (95% 
CI, 0.61–
0.96)

Pneumonia (0.9% vs 
0.4%; P=0.03)

ACS indicates acute coronary syndrome; CAD, coronary artery disease; CMR, cardiac magnetic resonance imaging; CV, cardiovascular; HR, hazard ratio; IQR, 
interquartile range; LV, left ventricular; and MI, myocardial infarction.

*Notable adverse events include events significantly increased compared with the control group. If no comparison was made, events were included that were 
deemed of interest.

†Longer follow-up results still awaited.
‡Only reported among the cohort from The Netherlands.
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illustrate a statistically significant increase in noncardio-
vascular deaths in the colchicine arm, with 5 and 0 in the 
colchicine and control arms, respectively (P=0.024). The 
cause of death was related to sepsis in 4 out of the 5 
events, although of note, most of these patients (3 out 
of 5) had discontinued colchicine within the first 30 days 
of the trial and were not taking colchicine at the time of 
death. Longer-term follow-up of the COPS trial is cur-
rently being collected, and results should further clarify 
the effect of colchicine in CAD and whether this statisti-
cal difference in noncardiovascular death is upheld.

The COVERT-MI multicenter study (Colchicine for 
Left Ventricular Infarct Size Reduction in Acute Myocar-
dial Infarction) (n=192) investigated colchicine’s effect 
targeting the initial inflammatory response that occurs 
with reperfusion injury in ACS.76 Patients admitted for 
percutaneous coronary intervention (PCI) after a first 
episode of ST-segment–elevation MI were randomized 
to 5 days of high-dose colchicine (2 mg loading dose 
followed by 0.5 mg twice daily) or placebo. In contrast 
with the earlier pilot study,80 no differences were dem-
onstrated between groups in the primary outcome of 
gadolinium-enhanced infarct size on cardiac magnetic 
resonance imaging (P=0.87), in biomarkers of inflam-
mation (including CRP), or in myocardial injury (at 6, 24, 
and 48 hours of follow-up). There were furthermore no 
differences in longer term secondary outcomes of infarct 
size and left ventricle remodeling (defined as change in 
left ventricle end-diastolic volume) at 3 months of follow-
up. The study demonstrated a higher number of patients 
with left ventricle thrombus in the colchicine group (18) 
than in the placebo group (6) at 5 days, a difference 
that was no longer observed at 3 months. There was no 
significant difference in the number of embolic events. 
There have not been any prothrombotic reports of col-
chicine previously, and given the small sample size, the 
increased incidence of left ventricle thrombus may again 
be by chance.

Although the LoDoCo trials illustrated a significant 
benefit of low-dose colchicine in patients with stable 
CAD, the therapeutic has yet to illustrate benefit dur-
ing index hospitalization for ACS. This may be a result 
of differences in ACS pathophysiology, proposed to fea-
ture a series of phenotypes, not all of them inflamma-
tion-dependent.82 Variations in trial design including the 
dosing and timing of colchicine administration may also 
account for disparities. Ongoing studies should further 
explore such differences.

After MI
The large double-blind, placebo-controlled COLCOT trial 
(Colchicine Cardiovascular Outcomes Trial) tested low-
dose colchicine in 4745 patients randomized within 30 
days after MI.77 Treatment was started with a median of 
14 days after stabilization from initial MI. The majority 

of patients were on established optimal treatment in-
cluding a statin (98% to 99%). Median follow-up was 
23 months. Colchicine significantly reduced the primary 
composite end point of cardiovascular death, resusci-
tated cardiac arrest, MI, stroke, or urgent hospitalization 
for angina requiring coronary revascularization by 23% 
(HR, 0.77 [95% CI, 0.61–0.96]; P=0.02). The benefit of 
colchicine was most pronounced in the components of 
urgent hospitalizations for angina requiring revascular-
ization (HR, 0.50 [95% CI, 0.31–0.81]) and stroke (HR, 
0.26 [95% CI, 0.10–0.70]). Colchicine was also associat-
ed with a 34% reduction in the total number of both first 
and recurrent primary end point events during follow-up 
(rate ratio, 0.66 [95% CI, 0.51–0.86]). The therapeutic 
was well tolerated with minimal adverse events, although 
there was a small increase in hospitalization for nonfatal 
pneumonia in the treatment group versus control (0.9% 
versus 0.4%; P=0.03). COLCOT has been the only trial 
powered enough to investigate improved outcomes from 
colchicine within a month of an MI.

Pooled Efficacy, Guidelines, and Adverse 
Effects
Pooled data from these large RCTs further emphasize 
the value that colchicine carries in CAD. A 2020 meta-
analysis pooling data from the above COLCOT, COPS, 
LoDoCo, and LoDoCo2 trials included a total of 11 594 
patients and showed that, compared with placebo, col-
chicine was associated with significant reductions of 
32% in the incidence of the composite of cardiovascu-
lar mortality, MI, ischemic stroke, and urgent coronary 
revascularization, 38% for MI, 62% for stroke, and 44% 
for urgent coronary revascularization.83 There were no 
significant differences in mortality end points or other 
adverse events such as hospitalization for gastrointesti-
nal events, infection, or pneumonia, although there was 
a numeric nonsignificant increase in noncardiovascular 
death in colchicine-treated patients (RR, 1.38 [95% CI, 
0.99–1.93]). Another meta-analysis from 2021 illus-
trated similar results with addition of a randomized trial 
investigating colchicine after bare metal stent implanta-
tion in patients with diabetes (discussed in Colchicine 
in Percutaneous Coronary Interventions below).84,85 It is 
important to note that neither meta-analysis established 
significant drug-drug interactions with colchicine and 
aspirin, statins, or other guideline-directed cardiovas-
cular therapeutics. On the basis of notable RCTs such 
as COLCOT and LoDoCo2, 2021 ESC guidelines on 
the prevention of cardiovascular disease have recom-
mended that colchicine be considered for the second-
ary prevention of cardiovascular disease, in particular for 
those with uncontrolled risk factors and recurrent car-
diac events despite optimal medical therapy (class IIb 
recommendation, level of evidence A).86 Health Canada 
has since also approved low-dose colchicine for the re-
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duction of atherothrombotic events in patients with ex-
isting coronary disease.87

Nonetheless, signals of a noncardiovascular mortality 
effect suggest caution in colchicine treatment for athero-
sclerosis.74,75 Such concerns are new and have not been 
illustrated during treatment for approved indications 
such as gout and FMF, and thus far, no clear biological 
root cause for the noncardiovascular deaths observed 
has been determined. Although the increased incidence 
of sepsis illustrated in the noncardiovascular deaths 
of COPS may raise concern considering the potential 
immunosuppressive effect of colchicine, the majority of 
treated patients had discontinued the medication long 
before their fatal event. Higher doses of colchicine in the 
initial month also could have affected outcomes, and if 
so, it would be pertinent to further investigate this con-
cern. In addition, noncardiovascular deaths in LoDoCo2 
were unable to be attributed to a specific cause such 
as infection or cancer. Given the low number of events 
and wide CIs, observed differences in noncardiovascu-
lar mortality may be attributed to limited power and play 
of chance. Nonetheless, continued pharmacovigilance is 
advisable. Upcoming randomized trials should increase 
power with longer follow-up and improve quality of evi-
dence with on-treatment analyses to further understand 
the nuances of such mortality signals.

COLCHICINE IN PERCUTANEOUS 
CORONARY INTERVENTION
PCI involves an induced endovascular injury and an in-
creased local inflammatory response.88 Initial studies fo-
cused on the prevention of restenosis because colchicine 
may target inflammatory factors and halt local smooth 
muscle cell proliferation (Table 5). However, 2 early stud-
ies using daily colchicine after balloon angioplasty, in 130 
and 50 patients, respectively, failed to show any impact 
on restenosis.89,90 Postangioplasty restenosis is largely 
driven by arterial elastic recoil and remodeling, whereas 
in-stent restenosis is mainly driven by neointimal hyper-
plasia and local inflammation. Such in-stent restenosis 
processes may be more effectively targeted by colchi-
cine. A subsequent randomized trial examined the effect 
of 6 months of treatment with colchicine on neointima 
formation and restenosis in 196 patients with diabetes 
after bare-metal stent implantation.85 The intravascular 
ultrasound–defined restenosis rate and in-stent lumen 
area loss were significantly lower in the colchicine arm. 
Given these early positive results, the ongoing ORCA 
trial (Oral Colchicine in Argentina to Prevent Resteno-
sis; NCT04382443) is comparing bare-metal stent plus 
colchicine versus drug-eluting stent alone with a planned 
enrollment of 450 patients. If comparable, adjunctive col-
chicine with bare-metal stent implantation may offer a 
safe alternative for those with a contraindication to drug-
eluting stents.

It is interesting that elevations in inflammatory markers 
may be detectable as early as 1 hour after PCI, and peri-
procedural inflammation has been associated with short- 
and long-term major adverse cardiovascular events even 
in the contemporary era.93,94 Given that a loading dose 
of high-intensity statin reduces PCI-related MI, colchi-
cine’s effect was also examined recently as a “prophy-
lactic” regimen initiated in conjunction with PCI.95 The 
double-blind Colchicine-PCI randomized trial included 
400 patients with either ACS or stable CAD treated with 
either colchicine (1.2 mg before and 0.6 mg after PCI) 
versus placebo 1 to 2 hours preprocedure.91 There were 
no significant differences in the primary outcome of type 
4 MI/injury (57.3% versus 64.2%; P=0.19) or any other 
clinical outcomes at 30-day follow-up. However, the rise 
in inflammatory markers (IL-6 and high-sensitivity CRP) 
was significantly dampened in the colchicine compared 
with placebo group at approximately 24 hours after PCI. 
The subsequent double-blind COPE-PCI trial (Colchicine 
to Prevent Periprocedural Myocardial Injury in PCI) dem-
onstrated a significant reduction in periprocedural MI 
when administering a loading dose of colchicine earlier 
(1 mg followed by 0.5 mg 1 hour later, 6–24 hours pre-
PCI) in 75 patients with non–ST-segment–elevation MI 
and stable angina undergoing PCI.92 The biomarker anal-
yses of Colchicine-PCI and COPE-PCI are forthcoming. 
Considering the limited sample sizes thus far in PCI trials 
and their mixed results, these results should only be con-
sidered as hypothesis-generating.

COLCHICINE IN CEREBROVASCULAR 
DISEASE
Atherosclerotic cerebrovascular disease accounts for 
half of all ischemic strokes, whether caused by large ar-
tery disease (eg, carotid, proximal middle cerebral artery) 
or small vessel disease (deep perforating arteries). De-
spite current optimal medical therapy that includes an-
tihypertensive agents, antithrombotic agents, and lipid-
lowering therapy, the annualized risk of recurrent stroke 
or transient ischemic attack after initial event is up to 
5%.96 In those with known large artery atherosclerosis, 
the risk is doubled. Therefore, new therapeutic approach-
es to prevent atherosclerotic stroke are warranted, par-
ticularly targeting the inflammatory component, which 
has been relatively neglected thus far despite data show-
ing the link between plaque inflammation and higher risk 
of stroke recurrence.97

Initial data suggest colchicine reduces risk of stroke 
in high-risk populations. After recent ACS, COLCOT 
showed a markedly lower risk of stroke in the colchi-
cine group compared with the placebo group (HR, 0.26 
[95% CI, 0.10–0.70]).77 Multiple meta-analyses have 
thus far reported impressive stroke reductions associ-
ated with colchicine use compared with placebo, which 
has led to many ongoing prospective investigations.83,84 
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There are currently 2 larger randomized trials examining 
the effects of colchicine in stroke survivors. The ongoing 
open-label CONVINCE trial (Colchicine for Prevention 
of Vascular Inflammation in Noncardioembolic Stroke; 
NCT02898610) will assess its effects in patients who 
have recently suffered a noncardioembolic transient 
ischemic attack or ischemic stroke, with a planned 
recruitment of 2623. The second study is the planned 
Australian-based multicenter CASPER trial (Colchicine 
After Stroke to Prevent Event Recurrence), which will 
test the effects of adding colchicine to optimal medical 
therapy to reduce major adverse cardiovascular events 
in stroke survivors with a persistently elevated high-sen-
sitivity CRP of >2 mg/L. Thus far, evidence of colchi-
cine in stroke is only preliminary; however, if confirmed 
by larger randomized trials such as the CONVINCE 
and CONVINCE trials, stroke may be only 1 of many 
clinical manifestations of inflammatory cerebrovascular 

atherosclerotic processes that may be targeted with 
anti-inflammatory therapies such as colchicine.

Ongoing and Future Trials of Colchicine in 
Atherosclerosis
No studies have specifically examined the effects of col-
chicine on chronic peripheral artery disease, another partly 
inflammatory process. Given promising results with colchi-
cine in CAD, further investigation is anticipated in patients 
with peripheral artery disease and peripheral percutane-
ous arterial interventions. In addition, there are other large 
studies ongoing that will further add to our understanding 
of colchicine in atherosclerosis. The ongoing, placebo-
controlled, randomized CLEAR SYNERGY trial (Colchicine 
and Spironolactone in Patients With MI/SYNERGY Stent 
Registry; NCT03048825) has a 2 × 2 factorial design 
and plans to enroll 7000 participants with large MI under-

Table 5.  Summary of Key Studies Investigating Colchicine as Adjunct in Percutaneous Coronary Interventions

Study Design Population Intervention Control
Primary  
outcome Colchicine effect 

Notable 
adverse 
events*

Percutaneous coronary intervention

 � Ineffectiveness of colchicine for 
the prevention of restenosis after 
coronary angioplasty  
O’Keefe et al, 199289

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

PTCA

(n=130)

Colchicine 0.6 mg BID 
until study completion

Placebo Restenosis at 
6 mo

46% vs 45%; P 
value nonsignifi-
cant

Gastrointes-
tinal intoler-
ance (28%)

 � Combination of lovastatin, 
enalapril, and colchicine does 
not prevent restenosis after per-
cutaneous transluminal coronary 
angioplasty  
Freed et al, 199590

Prospective,

open-label

PTCA

(n=50)

Colchicine 0.6 mg BID + 
lovastatin 20 mg QD + 
enalapil 2.5–10 mg BID 
(titrated to SBP >100 
mm Hg) + aspirin 81 mg 
QD until study completion

N/A Late loss in 
lumen diam-
eter at 16 wk

0.5 mm±0.8 mm† Gastrointes-
tinal intoler-
ance (18%)

 � Colchicine treatment for the 
prevention of bare-metal stent 
restenosis in diabetic patients 
Deftereos et al, 201385

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

BMS PCI 
in patients 
with dia-
betes

(n=196)

Colchicine 0.5 mg BID 
until study completion

Placebo Angio- and 
IVUS-ISR at 
6 mo

Angio-ISR: 16% 
vs 33%; P=0.007; 
OR, 0.38 (95% CI, 
0.18–0.79);

IVUS-ISR: 24% vs 
43%; P=0.006; 
OR, 0.42 (95% CI, 
0.22–0.81)

Gastrointes-
tinal intoler-
ance (16% 
vs 7%; 
P=0.058)

 � Effects of acute colchicine ad-
ministration prior to percutaneous 
coronary intervention: COLCHI-
CINE-PCI randomized trial  
Shah et al, 202091

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

ACS or 
stable CAD 
PCI

(n=400)

Colchicine 1.2 mg once 
before PCI, and 0.6 mg 
once after PCI

Placebo 
at match-
ing time 
points

PCI-related 
myocardial 
injury at 6–8 
h and 22–24 
h after PCI

57.3% vs 64.2%; 
P=0.19

Gastrointes-
tinal intoler-
ance (9.3% 
vs 3.2%; 
P=0.001)

 � Colchicine to prevent periproce-
dural myocardial injury in  
percutaneous coronary interven-
tion: the COPE-PCI pilot trial  
Cole et al, 202192

Prospective, 
randomized, 
double-blind, 
placebo-
controlled

NSTEMI 
or stable 
angina

(n=75)

Colchicine 1 mg followed 
by 0.5 mg 1 h later,

6–24 h

before procedure

Placebo 
at match-
ing time 
points

Periproce-
dural MI; 
Secondary 
outcomes 
include major 
and minor 
periprocedur-
al myocardial 
injury at 24 h 
after PCI

No periprocedural 
MI occured in  
either group  
Minor: 58% vs 
85%; P=0.01

No periprocedural 
MI occured in  
either group  
Major: 31% vs 
54%; P=0.04

None

ACS indicates acute coronary syndrome; BMS, bare metal stent; CAD, coronary artery disease; ISR, in-stent restenosis; IVUS, intravascular ultrasound; NSTEMI, 
non–ST-segment–elevation myocardial infarction; OR, odds ratio; PCI, percutaneous coronary intervention; and PTCA, percutaneous coronary angioplasty.

*Notable adverse events include events significantly increased compared with the control group. If no comparison was made, events were included that were 
deemed of interest.

†Indicating no prevention of restenosis.
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going primary PCI. It will include investigation of low-dose 
colchicine initiated within 3 days of PCI on the composite 
primary end point of cardiovascular death, MI, or stroke 
compared with placebo up to 5 years of follow-up. The 
COLCARDIO-ACS study (Colchicine Effects on Cardio-
vascular Outcomes in Acute Coronary Syndrome Study; 
ACTRN12616000400460) plans to recruit 3000 survi-
vors of ACS with a persistently elevated high-sensitivity 
CRP (>2 mg/L 4–6 weeks after event) in a prospective, 
randomized, placebo-controlled trial.

CLINICAL IMPLICATIONS
Already standard of care for pericarditis, colchicine’s 
possible role is expanding to other areas of cardiovas-
cular inflammation in a stepwise fashion. Examining the 
expanding body of evidence of colchicine in cardio-
vascular disease, we can summarize the following: (1) 
although not Food and Drug Administration–approved 
per se, the use of colchicine for pericarditis has strong 
evidence and is currently recommended by the prac-
tice guidelines; (2) colchicine can effectively decrease 
AF and PPS after cardiac surgery; however, additional 
RCTs are warranted to determine colchicine’s effect af-
ter RFA PVI; (3) recent large, well designed RCTs and 
meta-analyses have illustrated substantial benefit of 
colchicine in CAD; (4) larger RCTs should further ex-
amine the use and timing of colchicine in relation to PCI 
after mixed preliminary evidence; and (5) retrospective 
analyses indicate a possible indication for colchicine in 
atherosclerotic cerebrovascular disease, and ongoing 
prospective studies are eagerly awaited.

Colchicine’s dosing, timing, and duration of adminis-
tration should continue to be clarified for each condi-
tion treated (Table 1). Although higher doses are used 
in gout and FMF, randomized cardiovascular trials used 
low-dose daily colchicine with success in secondary pre-
vention.74,77 Given its dose-dependent side effect profile, 
higher doses should only be used short-term in acute 
cardiovascular conditions (ie, acute pericarditis, acute 
POAF, etc), whereas a lower dose regimen appears 
preferable for longer-term treatment exceeding ≈1 
week. Particularly for indications such as chronic CAD 
or after MI, colchicine can be taken in conjunction with 
other optimal secondary prevention medical therapy for 
years given periodic evaluations of tolerability and shared 
physician-patient decision making. This may especially 
serve those with uncontrolled cardiovascular risk factors 
and recurrent cardiovascular events, as indicated by the 
2021 ESC guidelines.86 In addition, given the suggested 
benefits of long-term colchicine administration in CAD, 
longer-term colchicine administration may be further 
examined for many other parallel cardiovascular indica-
tions, such as after PCI or coronary artery bypass graft 
surgery. Accumulating evidence in the various cardiovas-

cular indications will likely further help elucidate optimal 
timing and use.

Yet target populations that may benefit from colchi-
cine need to be further delineated. Neither LoDoCo, 
LoDoCo2, nor COLCOT selected patients based on 
elevated inflammatory risk, currently defined as high-
sensitivity CRP >2 mg/L.73,74,77 Indeed, after excluding 
patients with highly elevated high-sensitivity CRP con-
centration (>10 mg/L), a substudy of LoDoCo2 (n=174) 
demonstrated a median baseline high-sensitivity CRP 
concentration of 1.52 mg/L, which was significantly 
reduced 34% with colchicine treatment.98 Although a 
subgroup of COLCOT (n=207) demonstrated an ele-
vated median baseline high-sensitivity CRP concen-
tration of 4.28 mg/L early after MI, reductions in this 
inflammatory marker did not differ over time by treat-
ment group.77 Colchicine, therefore, may improve clini-
cal outcomes irrespective of CRP concentrations and 
could be considered for all patients with CAD. However, 
a biomarker-specific strategy may provide a targeted 
patient subset that may enable precision medicine 
and amplify the benefit/risk ratio. The 2020 proteomic 
study of 174 colchicine-treated patients nested within 
the 30-day run-in phase of LoDoCo2 demonstrated 
not only a significant reduction in high-sensitivity CRP 
with colchicine treatment but also reductions in vari-
ous proteins associated with NLRP3 inflammasome (ie, 
IL-1 β, IL-6, and IL-18) and others related to neutrophil 
function as well.98 Many of these protein reductions, 
however, did not necessarily correlate with change in 
high-sensitivity CRP, and we should therefore continue 
to scrutinize our current definition of high inflamma-
tory risk. The ongoing biomarker substudy of CLEAR 
SYNERGY (NCT03874338) plans to examine detailed 
neutrophil profiles and determine clinical, biomarker, 
and genetic predictors of heterogeneity to colchicine 
treatment response in survivors of a large MI. Certain 
pharmacogenomic determinants of colchicine safety 
have already been identified in COLCOT.99 Further stud-
ies investigating the role of inflammatory markers and 
clinical outcomes in parallel may clarify if the overall 
population benefits are rather uniform or mostly driven 
by a major response among patients with an exagger-
ated inflammatory profile.

One must recognize that colchicine is not toler-
ated by everyone. Early gastrointestinal intolerance 
has been common in many cardiovascular trials and 
should be monitored in patients when starting col-
chicine therapy. Furthermore, the majority of RCTs to 
date excluded patients with severe renal dysfunction, 
and findings cannot be extrapolated to this popula-
tion. Preliminary data from LoDoCo2 among patients 
with chronic kidney disease stage 3A or worse may 
even indicate that colchicine loses its beneficial car-
diovascular effect with worsening renal disease. Given 
that patients with chronic kidney disease represent a 
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substantial proportion of the CAD population, it will 
be imperative to investigate whether renal dosing of 
colchicine in such patients could safely lead to similar 
positive clinical outcomes. Until then, colchicine treat-
ment in patients with severe renal dysfunction should 
remain relatively contraindicated given its partial renal 
clearance.

All in all, although anti-inflammatory therapy with 
canakinumab would have likely been too costly to imple-
ment on a large scale, colchicine has been a widely avail-
able oral agent for centuries and is reasonably inexpensive 
in most areas of the world. A cost effectiveness study of 
COLCOT reported cost savings with the addition of col-
chicine to standard therapy after MI.100 However, colchi-

Table 6.  Ongoing Major Registered Randomized Clinical Trials With Colchicine in Cardiovascular Disease

Study Design Target population Intervention
Primary 
outcome

Planned 
follow-up Country

Atrial fibrillation

 � Colchicine for the Prevention of 
Perioperative Atrial Fibrillation in 
Patients Undergoing Thoracic Sur-
gery (COP-AF) NCT03310125

Phase 3,

prospective, random-
ized, double-blind

Major thoracic sur-
gery patients

(n=2800)

Colchicine 0.5 mg BID for 
10 d

POAF 14 d Canada

 � Colchicine in Cardiac Surgery 
(COCS) NCT04224545

Phase 4,

prospective,

randomized,

double-blind

Patients with CABG 
or AVR

(n=1000)

Colchicine 1 mg QD a day 
before surgery, and 2, 3, 4, 
and 5 d after surgery

POAF 7 d Russia

 � Impact of Short-Course Colchicine 
Versus Placebo After Pulmonary 
Vein Isolation (IMPROVE-PVI Pi-
lot) NCT04160117

Phase 3,

prospective,

randomized,

double-blind

RFA PVI

(n=200)

Colchicine 0.6 mg BID for 
10 d

AF recur-
rence

2 y Canada

Coronary artery disease

 � Colchicine and Spironolactone in 
Patients With MI/SYNERGY Stent 
Registry (CLEAR SYNERGY) 
NCT03048825

Phase 3, prospec-
tive, randomized, 
blinded, double-
dummy

2 × 2 factorial 
design

STEMI or NSTEMI 
status after PCI

(n=7000)

Drug 1: colchicine 0.5 mg 
BID

Drug 2: spironolactone 25 
mg QD

Device: SYNERGY Bio-
absorbable Polymer Drug-
Eluting Stent

MACE 1 y New York, 
USA

 � Colchicine Effects on Cardiovas-
cular Outcomes in Acute Coronary 
Syndrome Study (COLCARDIO-
ACS) ACTRN12616000400460

Prospective, ran-
domized, double-
blind, placebo-
controlled

ACS +

hs-CRP >2 mg/L 
4–6 wk after event

(n=3000)

Colchicine 0.5 mg QD for 
3 y

Cardiac 
events

3 y Australia

 � Effect of Colchicine in Patients 
With Myocardial Infarction 
NCT04218786

Phase 2, prospec-
tive, randomized, 
double-blind

ACS

(n=800)

Colchicine 0.5 mg QD for 
3 mo

MACE 3 mo Pakistan

PCI

 � Oral Colchicine in Argentina to 
Prevent Restenosis (ORCA) 
NCT04382443

Phase 4,

prospective,

randomized,

open-label

PCI

(n=450)

Arm 1: colchicine 0.5 mg 
BID for 3 mo + BMS

Arm 2: DES

MACE 1 y Argentina

Cerebrovascular disease

 � Colchicine for Prevention of Vas-
cular Inflammation in Noncardio 
Embolic Stroke (CONVINCE) 
NCT02898610

Phase 3,

prospective,

randomized,

open-label

Stroke/TIA

(n=2623)

Conventional treatment + 
colchicine 0.5 mg QD for 
60 mo

MACE 60 mo Ireland

 � Colchicine After Stroke to Prevent 
Event Recurrence (CASPER) 
Registration ID to be confirmed

Prospective, ran-
domized, double-
blind, placebo-
controlled

Stroke/TIA +

hs-CRP >2 mg/L at 
4–6 wk after event

(n = unknown)

Conventional treatment + 
colchicine 0.5 mg QD for 
60 mo

MACE To be con-
firmed

Australia

ACS indicates acute coronary syndrome; AF, atrial fibrillation; AVR, aortic valve replacement; BMS, bare metal stent; CABG, coronary artery bypass graft; DES, 
drug-eluting stent; hs-CRP, high-sensitivity C-reactive protein; MACE, major adverse cardiac event; NSTEMI, non–ST-segment–elevation myocardial infarction; PCI, 
percutaneous coronary intervention; POAF, postoperative atrial fibrillation; RFA PVI, radiofrequency ablation pulmonary vein isolation; STEMI, ST-segment–elevation 
myocardial infarction; and TIA, transient ischemic attack.
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cine may cost more in certain countries, including areas 
such as the United States that were not included in the 
study. The ever-growing evidence of cardiovascular ben-
efit that colchicine carries may forecast relevant updates 
in upcoming practice guidelines for indications such as 
CAD or cardiac surgery. If colchicine use does expand 
over the coming years, caution must be taken to avoid cost 
increases because of supply limitations or other reasons.

CONCLUSIONS
There is broad evidence about colchicine’s benefits in 
acute and recurrent pericarditis, and emerging indica-
tions for its use in postprocedural AF, CAD, and stroke 
on the basis of its targeting of cardiovascular inflamma-
tion. Indeed, colchicine may potentially become an impor-
tant addition to other standard cardiovascular therapies. 
Guidelines already recommend colchicine for cardiovas-
cular diseases such as pericarditis, and ESC has recently 
included CAD as a potential indication as well. However, 
questions remain about its use in patients with severe 
chronic kidney disease and its potential effect on noncar-
diovascular mortality. Large ongoing trials (Table 6) should 
further clarify how best to use this old therapeutic agent 
in cardiac disease in the most safe and effective manner. 
Given colchicine’s promise, they are eagerly awaited.
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