
Atherosclerosis begins early in childhood with the develop-
ment of fatty streaks [1]. Later in life and typically when ath-

eroma occupies 70% or 80% of vessel diameter, symptoms may 
present that result in diverse clinical manifestations including an-
gina pectoris, cerebrovascular disease, peripheral arterial disease, 
and kidney failure [2]. Several biological processes contribute to 
the pathogenesis of atherosclerosis. Endothelial dysfunction, in-
flammation, and oxidative stress may play a significant role in 
the initiation and progression of atherosclerosis [3]. These pro-
cesses are accelerated by prevailing risk factors such as cigarette 
smoking, hypertension, diabetes mellitus, and dyslipidemia [4]. 
Low-density lipoprotein (LDL) particles precipitate in the tunica 
intima and then become oxidized, upregulating endothelial adhe-
sion molecules as vascular cell adhesion molecule-1 (VCAM-1) 
and intercellular adhesion molecule-1 (ICAM-1) that promote the 

attachment and subsequent migration of white blood cells to the 
intimal wall [5]. The uptake of oxidized LDL by macrophages is 
a pivotal process in atherosclerosis. Foam cells facilitate migra-
tion and proliferation of smooth muscle cells, with consequent 
enhancement of collagen production [6]. Macrophage and lym-
phocytes release pro-inflammatory cytokines such as interleukin 

further perpetuating the local inflammatory response and smooth 
muscle proliferation culminating in plaque instability [7]. B-cells, 
dendritic cells, and activated T-lymphocytes also appear to have 
a key role in atherosclerosis. T helper 1 (Th1) cells derived from 
CD4 lymphocytes at the shoulder region of the plaque and pro-
mote its destabilization via pro inflammatory cytokine expression 

regulatory and protective effects on lesion composition via the 
secretion of cytokines such as IL-10, IL-4 and IL-13 [8]. Another 
subset of T cells termed regulatory T-cells may play a protective 
role against plaque rupture in patients with atherosclerosis [9]. It 
has been hypothesized that Treg numbers and function are com-
promised during lesion development and that downregulation of 
their suppressive effects as well as their anti-inflammatory proper-

-
genic cell populations such as Th1 cells. Several studies showed 
lower levels cytokines secreted by Treg cells such as TGF-B and 
IL-10 in patients with acute coronary syndromes. Moreover, ACS 
patients have lower number of circulating Treg compared with 
patients with stable angina [10-12]. Cardiovascular co-morbidi-
ty is associated with a variety of chronic inflammatory diseases 
[13]. For example, patients with rheumatoid arthritis (RA) have 
a potential increased risk of concomitant cardiovascular diseases 
[14]. Other systemic inflammatory diseases such as gout and sys-
temic lupus erythematosus (SLE) have also been associated with 
increased cardiovascular mortality further supporting the role of 
the immune system in the pathogenesis of atherosclerosis [14]. 
Colchicine is an anti-inflammatory drug that is indicated for the 
treatment of familial Mediterranean fever (FMF), gout flares, 
Behçet's disease, pericarditis, and post-pericardiotomy syndrome 
[15]. Colchicine inhibits multiple proinflammatory pathways at 
the cellular level. 

In this study, we reviewed the rational and the emerging role 
of colchicine as a potential therapeutic agent in atherosclerotic 
vascular diseases.



Several clinical trials have been conducted to test the effect of 
cytokine targeted therapy on the incidence of cardiovascular 
events in patients with atherosclerosis. Etanercept, a soluble 
tumor necrosis factor antagonist in patients with heart failure, 
did not impact mortality [16]. The use of low dose methotrexate 
in patients with rheumatoid arthritis showed promising findings 
with a substantial survival benefit [17]. However, methotrexate 
treatment did not result in reduction of C-reactive protein (CRP) 
and interleukin 6 (IL-6) levels or with a reduction of cardiovas-
cular mortality in patients with stable coronary disease with no 
history of a rheumatic disease [18]. The first study to show a sig-
nificant effect of an anti-inflam-
matory agent in reducing cardio-
vascular events in patients with a 
recent myocardial infarction (MI) was the CANTOS trial [19]. 
Canakinumab, an anti-interleukin 1 beta monoclonal antibody 
reduced CRP levels independently of LDL concentration and 
was associated with a significant reduction in cardiovascular 
events, mainly by a reduction in nonfatal MIs. Nonetheless, its 
high cost, the route of administration (subcutaneous), and the re-

lated higher incidence of major infections make it unlikely to be 
adopted as a part of secondary prevention in coronary artery dis-
eases and was thus not endorsed by the regulatory authorities. 
A cheaper and orally administered anti-inflammatory would 
thus be a more practical agent to be clinically adopted.

The cytoskeleton, composed mainly by microfilaments, inter-
mediate filaments, and microtubules, not only influences the 
shape of cells but is also involved in various cellular pathways 
such as signaling, division, and migration. Alpha and beta tubu-

lins polymerize into microtubule 
heterodimer, a central part of 
the eukaryotic cell cytoskeleton. 

Colchicine forms a complex with tubulin that interferes with 
normal cellular processes [Figure 1]. This complex inhibits po-
lymerization and induces depolymerization of microtubules in 
low and high doses, respectively, thus inhibiting cell signaling, 
transduction, mitosis, and division of cells [20,21]. The effect of 
colchicine on neutrophils is predominantly achieved by inhibit-



ing adhesiveness, chemotaxis, and degranulation of lysosomes. 
Motility reduces the interaction with the endothelium and leads 
to a reduction of circulating cytokines [21]. Colchicine impairs 
adherence of leucocytes to endothelial cells by downregulating 
the expression of selectins on endothelial cells and neutrophils 
and restrains chemotaxis, adhesion, and mobilization of leu-
kocytes [22]. In animal models, colchicine induces decreased 
formation of nitric oxide and reactive oxygen species that act to 
aggravate inflammatory processes and affect the activation of 
the NLRP3 inflammasome. These actions subsequently result 
in attenuation of the production and secretion of inflammatory 
cytokines such as IL-1b [23]. Moreover, colchicine modulates 

-
lial cells via a reduction of NF-kB activation [24]. The inflam-
masome is a complex of proteins that plays a critical part in 
the activation of the innate immune system. Oxidized LDL and 
various types of crystals, such as monosodium urate or calcium 
pyrophosphate, are also known to activate the pro-inflammatory 
NLRP3 response [25]. Colchicine impedes the function of the 
inflammasome complex and hence may reduce IL-1b, IL-18, 
and indirectly Il-6 production [25]. The inflammatory-cellular 
processes that were described 
above are closely associated with 
initiation, progression, and de-
stabilization of the atheromatous 
plaque and thus provide a sound 
rational for testing colchicine as a treatment for a variety of clin-
ical manifestations of atherosclerotic vascular disease. 

Retrospective observations suggest that the incidence of ischemic 
heart disease in patients with inflammatory diseases treated with 
colchicine is not higher than in the general population [26]. 
Based on the preclinical data, relevant mechanism of action and 
the indirect evidence from patients with rheumatic diseases, col-
chicine was recently tested in a series of clinical trials study-
ing its potential role as an atheroprotective agent. The low dose 
colchicine for secondary prevention of cardiovascular disease 
(LoDoCo) trial [Table 1] tested the hypothesis that the addition 
of colchicine to standard medical therapy may reduce the risk 
of cardiovascular events in stable coronary patients [27]. The 
trial randomized 532 patients with clinically stable coronary 
artery disease for at least 6 months with no major co-morbidi-
ties. Of the patients, 282 received 0.5 mg colchicine once daily. 
The primary outcome was a composite of ACS, fatal or nonfatal 
out-of-hospital cardiac arrest, and non-cardioembolic ischemic 
stroke. The mean age of the control and intervention group was 
67 and 66 years, respectively. Approximately one-third of the 
patients were diabetic and more than 90% in each group were 
on antiplatelet therapy and high-dose statin therapy. At a median 
follow-up of 3 years, treatment of colchicine on top of standard 

secondary prevention therapy resulted in a significant reduc-
tion in the primary endpoints compared to the placebo group, 
5.3% vs. 16%, (hazard ratio [HR] 0.33, 95% confidence interval 
[95%CI] 0.18–0.59,  < 0.001), mainly driven by a reduction 
in the incidence acute coronary syndromes, 4.6% vs. 13.6%, 
(HR 0.33, 95%CI 0.18–0.63, < 0.001), especially non-stent 
related. The reduction in primary composite endpoints in the 
colchicine group was observed early in the trial and continued 
to increase over time. More than 11% of patients withdrew 
from the trial due to adverse events such as gastrointestinal 
intolerance. Given the limited sample size of the open labeled 
LoDoCo trial, a larger, subsequent double blinded, placebo-con-
trolled trial was conducted in Australia and Netherlands to study 
whether low dose colchicine reduces cardiovascular events in pa-
tients with coronary atherosclerosis [28]. A total of 6528 patients 
aged 35–82 years with proven stable coronary disease in the prior 
6 months entered a run-in period to receive 0.5 mg colchicine 
once daily for one month. Those without unacceptable side ef-
fects underwent randomization to receive either 0.5 mg daily col-
chicine or placebo along with optimal medical therapy (OMT). 
At a median follow-up of 28.6 months, the primary composite 

endpoint of cardiovascular death, 
spontaneous MI, ischemic stroke, 
or ischemia-driven coronary re-
vascularization was significantly 
lower in the colchicine as com-

pared with the placebo group: 187 patients (6.8%) vs. 264 pa-
tients (9.6%), HR 0.69, 95%CI 0.57–0.83, < 0.001. The benefi-
cial effect of colchicine was also observed across each component 
of the secondary outcomes. It is important to note that the primary 
endpoint as defined in the LoDoCo trial [27] was significantly 
lower at this trial population as well, (201 patients in the treatment 
group vs. 290 patients in the placebo group, HR 0.67, 95%CI 
0.56–0.81). The occurrence of non-cardiovascular death was 
higher in the colchicine group than in the placebo group with an 
incidence rate of 0.7 and 0.5 per 100 person per year, respectively 
(HR 1.51, 95%CI 0.99–2.31). There was no significant difference 
in the occurrence of cancer, gastrointestinal intolerance, or in-
fections between groups. An interesting observation in this trial 
was a possible bias due to 30-day open label run in period when 
all participants received low dose colchicine. Over 1000 patients 
did not undergo randomization, which could have obscured the 
true adverse-event profile. Yet, the statistically significant trends 
toward a reduction in coronary events due to plaque destabiliza-
tion were supported.

Myocardial necrosis leads to site-specific reactive inflammation 
that further hastens myocardial damage. In experimental myo-
cardial infarction in animals, low dose colchicine demonstrated 
cardioprotective properties [29]. These data provided the basis 
for subsequent clinical trials. Accordingly, colchicine may have 



a dual protective role in patients with ACS: myocardial protec-
tion and plaque stabilization. The effect of colchicine in acute 
coronary syndromes has been tested in several studies, with in-
conclusive results. In an observational study of 80 patients a 
with a recent acute coronary syndrome treatment with low dose 
colchicine on top of OMT vs. OMT was studied and plaque 
imaging was employed as an endpoint. In a follow-up of 12.6 
months, colchicine therapy significantly decreased both low 

attenuation plaque volume (LAPV is a marker of plaque insta-
bility on coronary CTA, mean 15.9 mm3 [-40.9%] vs. 6.6 mm3 

[-17.0%];  = 0.008). CRP levels are: mean 1.10 mg/l (-37.3%) 
vs. 0.38 mg/l (-14.6%),  < 0.001) versus control [30]. 

The obvious limitations of the study are its small, nonran-
domized open label design as well as being a single center, 
CT-observer dependent study with a short follow-up. Neverthe-
less, the hypothesis generating nature of the results suggest a 



mechanistic role that provide the rational for larger scale studies 
with clinically meaningful endpoints. The COLCOT trial was 
a large, randomized double-blind placebo-controlled trial that 
enrolled 4745 patients with a recent MI (less than 30 days) from 
167 centers in 12 countries randomized to receive either 0.5 mg 
daily colchicine or placebo during a median follow up of 22.6 
months [31]. The mean age of the patients was 60.6 years at 
a mean of 13.5 days after MI. More than 90% of the patients 
underwent percutaneous coronary intervention (PCI) and the 
vast majority of patients received both dual antiplatelet agents 
and statins. A significantly lower rate of the primary endpoints 
(a composite of death from cardiovascular causes, resuscitat-
ed cardiac arrest, myocardial infarction, stroke, or urgent hos-
pitalization for angina leading to coronary revascularization) 
was evident in the colchicine group (5.5% vs. 7.1%, HR 0.77, 
95%CI 0.61–0.96,  < 0.02), driven mainly by a reduction in 
the occurrence of stroke or urgent revascularization for angina.

No significant reduction in overall or cardiac mortality was 
observed, although the trial was not powered to test this end-
point. Importantly, no statistically significant excess death due 
to infections, severe sepsis, or cancer were evident in the trial. 
However, a statistically significant higher rate of pneumonias 
on the colchicine group was documented. There are a few im-
portant caveats to the COLCOT study: First, a high percentage 
of participants were lost to follow-up (up to 1.9% of patients) 
or stopped receiving treatment earlier than expected (18.4% 
in the colchicine group and 18.7% in the placebo group). This 
situation could have misrepresented the accurate cardiovascu-
lar effect of colchicine or placebo. Second, only a small cohort 
was tested for their CRP levels and white blood cell counts 
with no significant treatment effect suggesting colchicine may 
have not produced true anti-inflammatory effects in the doses 
administered. In a more recent randomized placebo-controlled 
trial published by Tong et al. [32] 
the results were even weaker. In 
this Australian COPS trial, a to-
tal of 795 eligible patients with 
acute coronary syndromes managed with either medical treat-
ment or revascularization were assigned to receive colchicine 
or placebo on top of OMT [32]. During the first month of the 
trial, the interventional group received 0.5 mg colchicine twice 
daily and then 0.5 mg daily for a year. The addition of colchicine 
not only did not significantly affect cardiovascular outcomes 
(a composite of all-cause mortality, ACS, ischemia-driven ur-
gent revascularization and non-cardioembolic ischemic stroke) 
(24 vs. 38, HR 0.65, 95%CI 0.38–1.09,  = 0.1) but also was 
associated with a higher rate of total deaths in patients with 
acute coronary syndrome (8 vs. 1,  = 0.017) with predomi-
nance of non-cardiovascular causes (5 vs. 0,  = 0.024). The 
rates of adverse events were identical in both groups, mainly 
comprising gastrointestinal symptoms. In a post hoc analysis of 
the composite endpoint at 400 days excluding death from any 

cause and employing cardiovascular death instead, a significant 
decrease in events was reported in favor of colchicine. There are 
several explanations for the apparent discrepant results between 
the COLCOT and COPS studies. In the COPS trial, non-culprit 
vessels disease was selected for the inclusion criteria, which 
may be less inflammatory in nature. Moreover, in the COPS 
trial, colchicine dosage was higher than in the COLCOT trial 
and initiated during the index hospitalization (rather than mean 
13.5 after randomization in the COLCOT trial) and may have 
potentially contributed to the disparate results. 

The CLEAR-SYNERGY study (ClinicalTrials.gov, identifi-
er: NCT03048825) is a multicenter trial is currently ongoing. 
The study evaluates colchicine versus placebo and spironolac-
tone versus placebo in patients with myocardial infarction who 
have undergone primary percutaneous coronary intervention 
with a primary outcome of major adverse cardiovascular events 
(MACE) after 12 months. This study showed the potential im-
pact of colchicine in the clinical setting where plaques are with 
the highest inflammatory composition. The potential benefit of 
colchicine in attenuating inflammation mediated remodeling 
may also be evident.

Vascular inflammation and myocardial injury is aggravated af-
ter percutaneous coronary intervention due to vessel wall inju-
ry. In the short term this may lead to periprocedural MI and in 
the longer term, restenosis and target lesion/stent thrombosis. 
Although several predictors for restenosis are well known, such 
as CRP and serum amyloid A [33], few studies have shown the 
efficacy of colchicine in preventing restenosis after coronary 
angioplasty [34]. The COLCHICINE-PCI trial, the most recent 
prospective, randomized double-blind, single-center trial in pa-
tients with ischemic heart disease or ACS who underwent PCI 

receiving pre and post procedur-
ally, colchicine or placebo, aim-
ing to study both PCI-related 
myocardial injury (estimated by 

troponin levels) and inflammatory biomarkers including IL-1b 
and IL-6. CRP was evaluated 24 hours after the procedure [35]. 
Of 1453 patients undergoing angiography, a total of 714 were 
randomized to colchicine (n=366, 206 underwent PCI) and the 
placebo group (n=384, 194 underwent PCI). The mean CRP 
was 3.3 mg/L in the colchicine group and 3.1 mg/L in the pla-
cebo group. It is noteworthy that the majority of patients of 
both groups had normal or moderately reduced left ventricular 
ejection fraction and about half of the patients had multivessel 
coronary artery disease. Colchicine was not superior to placebo 
in reducing PCI- related myocardial injury (57.3% vs. 64.2%, 

= 0.19) nor any other secondary outcome such as 30-day MACE 
(11.7% vs. 12.9%, = 0.82) and PCI-related MI (2.9% vs. 4.7%, 

= 0.49) without a reduction in the risk of death. Colchicine did 



to 1264], 
vs. 66% [1 to 172], = 0.001). A possible explanation for the 
failure of colchicine in the current study could be the short-term 
treatment and insufficient dosage. The more likely explanation is 
that inflammation does not play a dominant role in the occurrence 
of periprocedural PCI MI and restenosis. Indeed, PCI-related MI 
typically results from either vessel wall dissections, distal embo-
lization or side branch occlusion whereas restenosis is a fibropro-
liferative response to injury and no anti-inflammatory agent has 
proven clinical success in both clinical settings. 

Coronary artery disease is a major cause of mortality worldwide. 
Risk factors modification and medical optimal therapy serve as 
the cornerstone in the prevention of atherosclerotic diseases. 
Yet, there is an unacceptable burden of recurrent cardiovascular 
events that remains. We reviewed the efficacy of colchicine in 
acute and chronic coronary syndromes. Recent studies suggest 
that inflammation can facilitate plaque progression, and its pro-
pensity to rupture [36]. The present data suggest that in patients 
with chronic coronary disease, 
the addition of colchicine to the 
standard secondary prevention 
treatment is associated with few-
er cardiovascular events mainly driven by the reduction in acute 
coronary syndromes, especially de novo lesions that are non-stent 
related. The first LoDoCo trial was the main study to demonstrate 
the potential benefit of adding colchicine to standard OMT with a 
significant reduction in acute coronary syndromes, providing the 
rational for a larger subsequent trial. The LoDoCo2 trial by Nidorf 
et al. [28] showed that low dose colchicine with OMT signifi-
cantly reduced the incidence of the composite primary outcome 
including cardiovascular death, non-procedural MI, ischemic 
stroke, and ischemia-driven coronary revascularization by 31%. 
Accordingly, there was a reduction in MI and ischemia-driven 
coronary revascularization supporting the idea that in the setting 
of stable coronary atherosclerotic disease. Plaque stabilization 
can be facilitated by colchicine treatment. It is thus plausible that 
pending further investigation into specific subpopulations, colchi-
cine can be integrated into the standard treatment, especially in 
patients with chronic coronary disease and elevated inflammatory 
markers. CRP levels may rise during chronic plaque progression 
and can be used as a marker for cardiovascular risk. Residual 
inflammation places these patients at higher risk for future car-
diovascular events [37]. Nevertheless, to implement colchicine 
as a standard therapy, larger trials are required that pay specific 
attention to subpopulations with different risk profiles including 
inflammatory status. Patients after a recent MI are at increased 
risk of recurrent cardiovascular events and several preclinical 
and clinical trials using anti-inflammatory drugs in patients with 
a recent MI have not yielded positive results. Mannisi et al. [38] 

demonstrated worse outcomes and infarct expansion using ste-
roids in rat models. Attempts of using anti-tumor necrosis factor 
were unsuccessful [39]. 

Conversely, the COLCOT trial showed promising results. 
Among patients after a recent MI, colchicine treatment led to sig-
nificantly lower rates of cardiovascular events, predominantly by 
lowering urgent hospitalization due to angina and stroke. Colchi-
cine therapy was also associated with plaque modifying effects 
following acute MI. The Australian COPS trial, which was pub-
lished a few months later, demonstrated negative results with no 
significant effect on cardiovascular outcomes with an association 
of higher cardiovascular and non-cardiovascular death rates (HR 
8.20, 95%CI 1.03–65.61,  = 0.047). The discrepancy between 
the two trials can be explained by several facts: in the COLCOT 
trial colchicine treatment was initiated after a median of 2 weeks 
following the initial ACS event, as opposed to treatment during 
hospitalization in the COPS trial. This reinforces the hypothesis 
that in the early stages following MI there may be an exaggerated 
inflammatory response. As a result of the heightened inflamma-
tory state during index hospitalization, the attenuated effects of 
colchicine, being a moderate anti-inflammatory agent may be ex-

pected. As the inflammatory pro-
cess subsides, the plaque under-
goes a process of passivation and 
stabilization, thus the net effect of 

colchicine may be more pronounced and more consistent with the 
beneficial effects observed in patients with a stable atherosclerot-
ic coronary disease. Despite the apparent atheroprotective effects, 
colchicine is not an innocent drug with important drug interac-
tions and side effects. 

Further larger clinical randomized control trials with sub-
group analyses are warranted to further evaluate its clinical 
benefits and safety in patients with chronic coronary disease 
and especially in those with recent MI. An additional question 
regarding colchicine that remains unanswered relates to the 
duration of treatment. Given that lifetime heightened risk of 
coronary events in patients with ACS it is important to conduct 
longer studies that will allow better understanding of its poten-
tially beneficial role. 

The cumulative data obtained from recent clinical trials testing 
colchicine in patients with atherosclerotic coronary artery dis-
ease, points toward a beneficial effect, mainly in patients with 
stable plaques with hits of efficacy also evident in patients with 
ACS. The totality of data does not support a routine use of col-
chicine in patients with coronary atherosclerosis. However, with 
coronary artery disease being the major etiology for mortality in 
the Western world, the need for a non-expensive agent that will 
reduce the burden of cardiovascular disease is obvious. Colchi-
cine has the potential to serve as such a treatment pending the 
validation of its efficacy in larger trials with longer duration.




