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Abstract
Purpose of Review  This review focuses on the use of colchicine to target inflammation to prevent cardiovascular events 
among those at-risk for or with established coronary artery disease.
Recent Findings  Colchicine is an anti-inflammatory drug that reduces cardiovascular events through its effect on the IL-1β/
IL-6/CRP pathway, which promotes the progression and rupture of atherosclerotic plaques. Clinical trials have demonstrated 
that colchicine reduces cardiovascular events by 31% among those with chronic coronary disease, and by 23% among those 
with recent myocardial infarction. Its ability to dampen inflammation during an acute injury may broaden its scope of use 
in patients at risk for cardiovascular events after major non-cardiac surgery.
Summary  Colchicine is an effective anti-inflammatory therapy in the prevention of acute coronary syndrome. Ongoing 
studies aim to assess when, and in whom, colchicine is most effective to prevent cardiovascular events in patients at-risk for 
or with established coronary artery disease.
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Introduction

Over the last several decades, there have been tremendous 
gains in the reduction of mortality and morbidity from 
coronary artery disease (CAD). Despite the control of tra-
ditional cardiovascular risk factors such as hypertension, 
dyslipidemia, and diabetes mellitus, the prevalence of CAD 
remains high and cardiovascular disease remains the leading 
cause of death worldwide. A portion of this residual risk has 
been attributed to inflammation.

The progression of “vulnerable plaque” is related to 
neutrophil infiltration of the endothelium and the associ-
ated inflammatory response, which predisposes to plaque 
rupture [1, 2]. Studies have shown that C-reactive protein 

(CRP), a marker of such inflammation, is associated with the 
development of CAD, even among those on statin therapy 
with a low density lipoprotein (LDL)-cholesterol < 70 mg/
dL, and that targeting inflammation via the IL-1β/IL-6/CRP 
pathway reduces cardiovascular events [3, 4, 5••]. Data 
from both observational studies and large randomized trials 
demonstrate colchicine, an anti-inflammatory medication 
long used for gout and pericarditis, is a safe, well-tolerated 
medication that reduces major adverse cardiovascular events 
among those with stable CAD and recent acute myocardial 
infarction (AMI) through its effects on the IL-1β/IL-6/CRP 
pathway [6, 7, 8••, 9••, 10].

Inflammation, Coronary Artery Disease, 
and Colchicine

Inflammatory cells, including the most abundant white 
blood cells—neutrophils, play an integral role in the patho-
physiology of CAD and AMI. Neutrophils are attracted to 
inflamed or injured endothelium via selectin molecules and 
adhere via integrin molecules before migrating into the 
endothelium. The NLRP3 inflammasome is then activated, 
which triggers the release of IL-1β and subsequently IL-6, 
the pre-curser to CRP [11]. Furthermore, serine proteases 
released by neutrophils inhibit the tissue factor pathway 
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inhibitor, allowing thrombin (a potent activator of platelets) 
generation to go unchecked. These activated platelets may 
subsequently bind to other platelets or leukocytes to cre-
ate aggregates within the circulation. This overall inflam-
matory process promotes plaque progression and rupture, 
and contributes to myocardial injury during ischemia and 
reperfusion [12].

CANTOS (Canakinumab Anti - Inf lammatory 
Thrombosis Outcomes Study) was the first randomized 
trial to demonstrate how inhibition of the IL-1β pathway 
can prevent cardiovascular events. In this double-blind 
trial, 10,061 patients with a history of AMI and residual 
inflammation (high sensitivity-CRP [hs-CRP] ≥ 2 mg/L) 
were randomized to treatment with canakinumab (an anti-
IL-1β antibody) or placebo [3]. Treatment with canakinumab 
led to a 15% reduction in non-fatal MI, non-fatal stroke, 
and cardiovascular death over 48 months of follow up, as 
well as reductions in IL-6 and hs-CRP concentrations. The 
lack of concomitant reduction in LDL concentration proved 
the hypothesis that the anti-inflammatory effects of the 
drug were responsible for the prevention in cardiovascular 
events. In a secondary analysis of the study, it was found that 
those who achieved a hs-CRP of < 2 mg/dL after receiving 
canakinumab had a 25% reduction in cardiovascular events, 
while no benefit was observed among those who did not 
achieve a hs-CRP < 2 mg/L [13]. This stratified analysis 
further supported the inflammatory hypothesis. Despite 
these encouraging findings, canakinumab use was also 
associated with an increase in fatal infections and sepsis 
(0.31 vs 0.18 events per 100 person-years, p = 0.02), and a 
cardiovascular label was never pursued by the sponsor. The 
connection between the IL-1β inflammatory pathway and 
CAD was further realized when the randomized, placebo-
controlled CIRT (Cardiovascular Inflammation Reduction 
Trial) of 4,789 participants showed that methotrexate, which 
does not affect IL-1B, had no effect cardiovascular events or 
IL-6 or hs-CRP levels [5••].

Colchicine as a Therapeutic Option

Given canakinumab’s safety concerns, alternative 
therapeutic options that targeted the IL-1β pathway were 
sought. Colchicine, which was primarily used for the 
treatment of gout and familial Mediterranean fever, became 
a drug of interest. Colchicine has multiple effects on the 
inflammatory cascade including acting as an anti-mitotic 
agent; preventing migration, chemotaxis, and adhesion of 
neutrophils; and suppressing the NLRP3 inflammasome, 
which decreases IL-1β and IL-18 production, resulting 
in the downstream reduction of IL-6 and CRP [14, 15•, 
16–23]. In vitro studies have also demonstrated colchicine’s 
anti-proliferative effect on smooth muscle cells as well 

as its anti-thrombotic effect [24, 25]. In animal models, 
colchicine has plaque stabilizing effects and decreases 
the inflammatory response induced by ischemia thereby 
reducing infarct size [17, 18, 26–28].

These findings were further confirmed in humans. An 
open-label pilot trial of 64 patients showed that in those with 
an elevated hs-CRP (≥ 2 mg/L), colchicine 0.5 mg twice a 
day reduced hs-CRP levels in those with stable CAD already 
on aspirin and high-intensity statin compared with those not 
on colchicine [29]. This dose of colchicine inhibited neutro-
phil-platelet aggregates but not platelet-to-platelet aggrega-
tion, thus suggestive of an anti-thrombotic effect at the site 
of inflammation without an increased risk of bleeding events 
[30]. These findings were further supported by a prospec-
tive, observational trial of 80 patients who were hospitalized 
for AMI in the past 30 days, which showed that colchicine 
0.5 mg daily reduced low-attenuation plaque on coronary 
CT and reduced hs-CRP level at 1 year, without a change in 
LDL level, suggesting that colchicine had plaque-stabilizing 
effect mediated through its effect on inflammation [31••].

Colchicine and the Prevention 
of Cardiovascular Events

Colchicine in Patients At‑Risk of CAD

Around the time of the CANTOS trial, data emerged that 
colchicine use may protect against the development of cardi-
ovascular disease when used in patients with rheumatologic 
conditions that poise them for higher risk of CAD. A small 
cross-sectional study of 290 patients with familial Mediter-
ranean fever demonstrated a lower rate of myocardial infarc-
tions compared to controls, a finding that was thought to be 
related to their use of colchicine [32]. Larger observational 
cohort and case-control studies supported these findings, 
with repeated demonstration of an association between col-
chicine use in patients with gout and lower prevalence of 
CAD and AMI [6, 7, 10].

Colchicine in Stable CAD

The first large randomized trial examining the effect of 
colchicine in CAD was the Low-Dose Colchicine for 
secondary prevention of cardiovascular disease (LoDoCo) 
trial [33••]. This randomized, prospective, observer blinded 
of the endpoint, open-label trial of 532 patients with stable 
CAD assessed the impact of low-dose colchicine (0.5 mg 
daily) on the reduction of a composite outcome of acute 
coronary syndrome, out-of-hospital cardiac arrest, and 
non-cardioembolic ischemic stroke. LoDoCo showed 
that colchicine reduced the rate of the composite primary 
outcome, largely driven by a reduction in ACS, with a 
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number-needed-to-treat of 11 patients. These findings 
were subsequently validated in the larger LoDoCo-2 trial, 
which was a randomized, double-blind, placebo-controlled 
trial of 5522 patients with stable (> 6 months) CAD [9••]. 
In LoDoCo-2, colchicine use led to a 31% relative risk 
reduction in cardiovascular death, spontaneous MI, ischemic 
stroke, or ischemia-driven coronary revascularization from 
9.6 to 6.8% on a median follow-up of 28.6 months. This 
finding was consistent even without the soft endpoint 
of ischemia-driven coronary revascularization (key 
secondary end point of a composite of cardiovascular death, 
spontaneous MI, or ischemic stroke, occurred in 4.2% in 
the colchicine group and in 5.7% in the placebo group 
with a hazard ratio, 0.72; 95% CI, 0.57 to 0.92; p = 0.007). 
The incidence of cardiovascular death or spontaneous 
MI (composite end point), and spontaneous MI were also 
lower with colchicine than with placebo. Patients with prior 
acute coronary syndrome made up 84% of the cohort, and 
a secondary analysis of the LoDoCo-2 trial showed that the 
effect of colchicine was consistent across the spectrum of 
patients with no history of MI, recent MI (6–24 months), 
remote MI (2–7 years), or very remote MI (7+ years) [34]. 
The mechanisms of this risk reduction were explored in the 
LoDoCo-2 biomarker substudy, which showed that among 
the 278 patients included, those treated with colchicine for 
1 year had lower concentrations of extracellular vesicle 
NLRP3 protein, IL-6, and hs-CRP. However, NLRP3 
levels did not correlate with hs-CRP levels suggesting that 
colchicine may lower NLRP3 and hs-CRP via independent 
mechanisms [35].

Colchicine in AMI

The efficacy of colchicine was also assessed in the acute 
phase of CAD with trials in patients with AMI. The first 
of these trials was a randomized, double-blind, placebo-
controlled pilot trial of 151 patients with STEMI who were 
randomized to receive a loading dose of colchicine 1.5 mg 
before percutaneous coronary intervention (PCI) followed by 
standard dose maintenance (0.5 mg twice daily) for 5 days. 
Randomization to the colchicine arm was associated with 
a smaller infarct size as measured by biomarkers (AUC for 
CK 3,144 ng/h/mL vs 6,184 ng/h/mL, p < 0.001) and also by  
MRI-late gadolinium enhancement (18.8 mL vs 25.1 mL, 
p = 0.0019) [36]. Those randomized to receive colchicine 
peri-infarct also experienced a significantly greater reduc-
tion in the maximum CRP after infarct [36].

Thereafter, larger randomized trials sought to explore 
if colchicine treatment impacted clinical events in those 
with recent AMI. The COPS trial randomized partici-
pants hospitalized with ACS to receive colchicine 0.5 mg 
twice a day for 1 month followed by colchicine 0.5 mg 
daily for 11 months [37••]. In this small (n = 795) study, 

randomization to colchicine therapy did not reduce the pri-
mary composite outcome of death from any cause, ACS, 
ischemia-driven urgent revascularization, or non-cardioem-
bolic stroke at 1 year compared to placebo, although events 
were lower in the colchicine versus placebo arm (24 events 
vs. 38 events, p = 0.09). However, there was a signal towards 
higher total mortality in those treated with colchicine, and 
a post hoc analysis of the composite endpoint using cardio-
vascular (rather than all-cause) mortality demonstrated an 
associated lower event rate with colchicine (5.0% vs. 9.5%, 
HR 0.51 [95% CI 0.29–0.89], p = 0.019) [37••]. Further-
more, a 2-year follow up of this study showed a reduction in 
the primary composite outcome among those administered 
colchicine (8.1%) compared to placebo (13.5%, p = 0.02), 
also suggesting that a longer time horizon may be needed to 
evaluate the benefit of colchicine [38••].

In contrast to COPS, the Colchicine Cardiovascular 
Outcomes Trial (COLCOT), a randomized, double-blind, 
placebo-controlled trial of 4,745 patients, demonstrated 
benefit of colchicine in a population of patients who had 
experienced MI in the past 30 days. In COLCOT, those rand-
omized to colchicine 0.5 mg daily experienced a 23% reduc-
tion in CV death, resuscitated cardiac arrest, MI, stroke, or 
urgent hospitalization for angina requiring PCI (5.5% vs 
7.1%) over a median of 22 months. Unlike prior observa-
tional studies in the gout and stable CAD populations, how-
ever, this effect was largely driven by a reduction in stroke 
rather than AMI [8••]. A subanalysis of the COLCOT trial 
found that early initiation of low-dose colchicine within the 
first 3 days of AMI was associated with a 48% reduction 
in risk of primary endpoint when compared to placebo, 
driven by reduction in AMI, stroke, and urgent hospitaliza-
tion for angina. There was no significant effect noted among 
those who started colchicine > 3 days after AMI [39]. Given 
the early benefit of colchicine seen in the COLCOT trial, 
the ongoing CLEAR-SYNERGY trial (NCT03048825) is 
designed to assess the impact of colchicine versus placebo, 
as well as spironolactone versus placebo, on cardiovascular 
outcomes when given within 72 h of large MI as part of a 
randomized, 2 × 2 factorial design trial of 7,000 participants.

Colchicine in Context of Percutaneous  
Coronary Interventions

CAD remains a systemic disease process, but about half of 
all follow-up cardiovascular events in patients who undergo 
PCI for acute coronary syndrome are attributable to the 
original culprit lesion [40]. Colchicine has been studied as an 
agent that can potentially reduce restenosis and myocardial 
injury following PCI. Some of the early studies in the use 
of colchicine in coronary disease evaluated its role in the 
prevention of restenosis after plain old balloon angioplasty 
and disappointingly found limited effect [41–43]. However,  
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a small randomized, double-blind, placebo-controlled trial 
of 197 patients with diabetes undergoing PCI with a bare-
metal stent, colchicine was found to reduce rates of in-stent 
restenosis by 52% [44]. Furthermore, biomarker trials of those 
undergoing PCI showed colchicine to reduce levels of IL-6 
and hs-CRP, as well as neutrophil extracellular trap release 
[14, 15•, 45].

The COLCHICINE-PCI trial sought to study the effects 
of peri-procedural colchicine on PCI-related myocardial 
injury. The randomized, double-blind, placebo-controlled 
single center trial of 714 patients referred for PCI in the 
setting of ACS or stable CAD-loaded patients with colchi-
cine 1.2 mg 1–2 h before PCI followed by colchicine 0.6 mg 
immediately pre-procedure. PCI-related myocardial injury 
or 30-day major adverse cardiovascular events, defined as 
all-cause death, non-fatal MI, or target vessel revasculariza-
tion, was not reduced with colchicine [15•]. An extended 
follow-up analysis looking at cardiovascular events over a 
median of 3.3 years also did not demonstrate a difference 
between the colchicine and placebo groups [46].

However, the COLCHICINE-PCI trial did show, for the first 
time, that colchicine does dampen the inflammatory response 
to iatrogenic injury within 22–24 h [15•]. The randomized,  
double-blind, placebo-controlled COPE-PCI pilot trial then 
replicated the COLCHICINE-PCI trial but loaded patients up 
to 24 h pre-PCI and demonstrated a reduction in both major 
procedural myocardial injury (31% vs 54%) and minor pro-
cedural injury (58% vs 85%) with colchicine compared to placebo 
[47••]. One of the only other populations in which myocardial 
injury or cardiovascular events can be foreseen is among those 
undergoing high-risk non-cardiac surgery. The ongoing POP-
CORN (PeriOPerative Colchicine to Reduce Negative Events, 
NCT05618353), a randomized, placebo-controlled trial of 
700 participants, aims to determine the effect of colchicine 
on cardiovascular events among those with established CAD  
undergoing intermediate- or high-risk non-cardiac surgery.

Safety of Colchicine

Multiple analyses, including a large meta-analysis of rand-
omized control trials including 8659 pooled participants, have 
also shown the overall safety of using colchicine in the preven-
tion of cardiovascular disease [48–50]. Studies have demon-
strated that in addition to preventing adverse cardiovascular 
events, colchicine does not increase all cause death or cause 
significant renal dysfunction, liver dysfunction, or myotoxicity. 
There was a numerical increase in non-cardiovascular death 
with colchicine observed in COPS and LoDoCo2 (pooled  
hazard ratio of 1.38 [95% CI 0.99–1.93]). However, no consist-
ent underlying cause could be identified, with no difference 
in infection, pneumonia, or cancer. There is an association 
between colchicine and gastrointestinal symptoms, such as 

diarrhea, but there were no differences in hospitalization rates 
for gastrointestinal symptoms between colchicine and placebo, 
indicating the symptoms to be mild. Furthermore, these symp-
toms dissipate with time in most patients and occur at lower 
rates among those receiving lower doses [51].

It is important to highlight that notable patient popula-
tions were excluded from many of these trials, including 
those with moderate to severe kidney disease, severe liver 
disease or who are pregnant, as well as those taking other 
immunosuppressive medications or potent CYP3A4 inhibi-
tors. Therefore, the results of the trials discussed in this 
review may not be extrapolated to these populations.

Cost‑Effectiveness of Colchicine

A recent analysis of the cost-effectiveness of colchicine 
in patients with recent MI, from a Canadian health system 
perspective, utilizing data from the COLCOT trial demon-
strated that the addition of colchicine to optimal medical 
therapy was cost-effective [52]. However, this analysis did 
not include data from the US where colchicine prices are 
higher. Before the creation of the US Food and Drug Admin-
istration (FDA), colchicine was available for prescription in 
unregulated forms. However, with the FDA’s Unapproved 
Drug Initiative in 2006, the FDA partnered with the phar-
maceutical industry to conduct pharmacokinetic studies and 
determine the appropriate dosing of colchicine in acute gout 
flares, while bringing the medication under FDA approval. 
The pivotal study led by Terkeltaub allowed the dosing regi-
men to change from unlimited dosing until the achievement 
of diarrhea to the currently used dosing of 0.5 mg once or 
twice daily, which was associated with markedly lower 
rates of diarrhea [53]. With the limited patent, in 2009, the 
FDA-approved Colcrys entered the US market at $5.00/pill 
compared with the previous $0.50/pill. In an analysis of 
Medicare and Medicaid drug-spending data, spending on 
colchicine rose 2833% between 2008 and 2017 from $2.1 
million to $32 million [54]. It was estimated that 58% of 
this spending increase was attributed to the price increase 
after FDA approval of Colcrys. Therefore, cost-effectiveness 
analyses focused on the US are needed to assess the eco-
nomic impact of colchicine use in cardiovascular disease. Of 
note, there are no known differences in efficacy between the 
0.5 mg and 0.6 mg doses as 0.6 mg has been routinely used 
for gout therapy in the US for more than a decade.

Future Directions

Colchicine is a promising addition to our arsenal of 
medications used to prevent major adverse cardiovascular 
events, and the low dose of colchicine recently received 
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a cardiovascular label indication by the FDA for patients 
with established atherosclerotic disease or with multiple 
risk factors for cardiovascular disease. The ongoing 
CLEAR-SYNERGY trial and the COLCARDIO-ACS 
(Colchicine Cardiovascular Outcomes In Acute Coronary 
Syndrome, ACTRN12616000400460) trial will expand 
our understanding of the impact of colchicine in those with 
AMI. New directions for the use of colchicine include its use 
in preventing adverse events after intermediate- or high-risk 
non-cardiac surgery, which will be explored in the ongoing 
POPCORN trial, as well as its use in preventing stent 
thrombosis in conjunction with single anti-platelet therapy 
as was shown in the MACT pilot trial [55]. Other areas 
of ongoing investigation include the CLEAR-SYNERGY 
Biomarker substudy (NCT03874338), which will use an 
integrated profile of demographic, clinical, anatomical, and 
biomarker characteristics, including the use of genome wide 
associated studies, to identify heterogeneity in treatment 
response (those who would benefit most from the use of 
colchicine after AMI). Although a pharmacogenetic study of 
the COLCOT population did not show any significant genes 
associated with colchicine efficacy, the study had limited 
power based on small sample size [56].

Conclusions

Targeting inflammation is an effective strategy to reduce risk 
of cardiovascular events, even among those already receiv-
ing optimal medical therapy for CAD and who have achieved 
target traditional risk factor goals. Given (1) the lack of 
reduction in AMI in COLCOT, (2) the benefit in COLCOT 
being largely driven by urgent revascularization (a soft car-
diovascular endpoint) and stroke (an endpoint not previously 
shown to be consistently reduced in other cardiovascular 
trials), and (3) the increase in non-cardiovascular death 
observed in COPS, the European guidelines on acute coro-
nary syndrome and the AHA/ACC guidelines on chronic 
coronary disease give colchicine a class 2b indication for 
the use of low-dose colchicine in the secondary prevention 
of AMI. The cardiovascular community eagerly awaits the 
results of the 7000-patient CLEAR-SYNERGY trial. For 
now, the abundance of data that demonstrate the benefit of 
colchicine on a background of optimal medical therapy in 
patients at-risk of or with established CAD is consistently 
driven by reductions in MI and cardiovascular death and 
should be added to a patient’s regimen barring contraindica-
tions. However, in the setting of a patient’s negative perspec-
tive of polypharmacy and/or risk of drug interactions, and 
until more data are available on which demographic, clini-
cal, and/or genomic subgroups would more likely benefit 
from the addition of colchicine, it is reasonable to prescribe 
colchicine to patients with hs-CRP levels ≥ 2 mg/L or with 

recurrent cardiovascular events despite control of traditional 
risk factors. As we begin to utilize this ancient medication 
for new purposes, ongoing trials in both clinical efficacy, 
safety, and cost-effectiveness will help determine the spec-
trum of uses for colchicine in clinical practice.
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