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Can colchicine prevent acute myocardial infarction? Systematic review 
and meta-analysis

¿La colchicina puede prevenir el infarto agudo de miocardio?
Revisión sistemática y metaanálisis
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ABSTRACT

Objective: The association between the use of colchicine and the incidence of acute myocardial infarction (AMI) is inconsistent. The 
main objective of this study was to evaluate the effect of colchicine on the incidence of AMI. Assessment of the incidence of stroke 
and cardiovascular mortality were secondary endpoints.
Methods: A meta-analysis of randomized studies that evaluated the use of colchicine in patients with atherosclerotic disease and 
reported cardiovascular events was performed, after searching the PubMed/MEDLINE, Embase, Scielo and Cochrane Controlled 
Trials databases. A fixed or random effects model were used depending on the heterogeneity observed.
Results: Seven studies were selected for the analysis of the primary end point (5966 subjects in the colchicine arm and 5948 patients 
in the control arm). This meta-analysis demonstrated that colchicine therapy was associated with a lower risk of AMI (OR: 0.76, 
95% CI: 0.62-0.92; I2 = 15%). Likewise, a significant reduction in the incidence of stroke was observed without a significant effect on 
cardiovascular mortality with pharmacological intervention.
Conclusion: The use of colchicine in patients with atherosclerotic cardiovascular disease was associated with a significant reduction 
in the incidence of AMI. The incorporation of colchicine into the therapeutic arsenal of cardiovascular disease should be considered 
by future clinical practice guidelines.
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RESUMEN

Introducción: La asociación entre el uso de colchicina y la incidencia de infarto agudo de miocardio (IAM) es heterogénea.
Objetivos: El objetivo principal del presente estudio fue evaluar el efecto de la colchicina sobre la incidencia de IAM. La evaluación 
de la incidencia de accidente cerebrovascular (ACV) y la mortalidad cardiovascular fueron los objetivos secundarios.
Material y métodos: Se realizó un metaanálisis de estudios aleatorizados que evaluaron el uso de colchicina en pacientes con 
enfermedad aterosclerótica y que reportaron los eventos cardiovasculares, luego de una búsqueda en las bases de datos PubMed/
MEDLINE, Embase, Scielo y Cochrane Controlled Trials. Se utilizó un modelo de efectos fijos o aleatorios según la heterogeneidad 
observada.
Resultados: Se seleccionaron para el análisis del punto final primario 7 estudios (con un total de 5966 sujetos en la rama colchicina y 
5948 pacientes en la rama control). Este metaanálisis demostró que la terapia con colchicina se asoció a un menor riesgo de IAM (OR: 
0,76, IC 95%: 0,62-0,92; I2=15%). Asimismo, se observó una reducción significativa en la incidencia de ACV, sin un efecto significativo 
en la mortalidad cardiovascular, con la intervención farmacológica.
Conclusión: El uso de colchicina en pacientes con enfermedad cardiovascular aterosclerótica se asoció a una reducción significativa 
en la incidencia de IAM. La incorporación de la colchicina dentro del arsenal terapéutico de la enfermedad cardiovascular deberá ser 
considerada por las futuras guías de práctica clínica.

Palabras clave: Colchicina - Infarto agudo de miocardio - Accidente cerebrovascular - Enfermedad cardiovascular/mortalidad.
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INTRODUCTION
Cardiovascular disease is the leading cause of death 
in most countries, with considerable economic and 
healthcare impact. (1)

Statin therapy reduces the incidence of major 

coronary artery events by approximately 22% per 1.0 
mmol/L (≈ 39 mg/dL) reduction in low-density lipo-
protein cholesterol (LDL-C). (2) However, even when 
patients are correctly medicated with statins and 
reach the lipid targets recommended by the different 
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guidelines, cardiovascular events continue to occur. 
Once the objective of LDL-C has been achieved, the 
remnant cardiovascular risk is known as “residual 
cardiovascular risk”. (3) This residual risk is largely 
due to lipid-related factors other than LDL-C but with 
potential atherogenic action, such as triglyceride-rich 
lipoproteins. (4, 5)

However, in addition to the residual lipid risk, 
other mechanisms have been proposed to explain the 
remnant cardiovascular risk. In this setting, inflam-
mation is a relevant factor in the process of athero-
sclerosis, in the development of clinical cardiovascular 
events, and in residual cardiovascular risk. (6) There-
fore, anti-inflammatory therapies targeting inflam-
mation of the atherosclerotic plaque could contribute 
to plaque stabilization and prevention of thromboem-
bolic events. (7, 8) 

In recent years, colchicine has been proposed as 
a potential therapeutic option in the setting of coro-
nary artery disease. (9) The anti-inflammatory effects 
of colchicine via binding to a-tubulin and b-tubulin 
include inhibition of microtubule polymerization, im-
paired leukocyte rolling and endothelial adhesion, in-
hibition of the NLRP inflammasome, and decreased 
cytokine secretion. (10)

Several meta-analyses have evaluated the associa-
tion between the use of colchicine and cardiovascular 
events. (11-14) However, the results on the association 
between colchicine and the incidence of acute myocar-
dial infarction (AMI) were heterogeneous. Moreover, 
in the COLCOT study, a clinical trial that included the 
largest number of patients, although the risk of the 
primary composite endpoint of cardiovascular events 
was significantly lower, this was mainly due to a lower 
incidence of stroke and urgent hospitalizations for 
unstable angina and not to a decrease in the risk of 
AMI. (15) In addition, the recent publication of two 
new clinical trials has made it necessary to update and 
clarify the information. (16, 17)

Thus, the primary aim of this meta-analysis was 
to evaluate the effect of colchicine on the incidence of 
AMI in patients with established atherosclerotic dis-
ease and the secondary aim was to analyze the impact 
of this drug on the incidence of stroke and cardiovas-
cular mortality. 

METHODS
Data extraction and quality assessment: The meta-
analysis was performed following the PRISMA statement 
for reporting systematic reviews. (18) A bibliographic search 
was conducted to identify clinical trials evaluating therapy 
with colchicine published between January 1990 and Sep-
tember 2020. Two independent reviewers searched the Pub-
Med/Medline, EMBASE, Scielo, and Cochrane Clinical Tri-
als electronic databases using the terms "colchicine", "major 
cardiovascular events", "myocardial infarction", "coronary 
heart disease", "stroke", "cardiovascular mortality", "mortal-
ity", and "cardiovascular risk". The articles selected were 
those randomized clinical trials that reported data on car-
diovascular events and evaluated the effect of colchicine in 

populations with clinical atherosclerotic disease (coronary 
artery disease, cerebrovascular disease, or peripheral vascu-
lar disease). In the case of studies evaluating patients under-
going cardiovascular surgery, those studies in which patients 
with coronary artery disease represented >50% of the total 
population included were selected.

The primary endpoint of the study was the impact of 
colchicine on the incidence of AMI, and the secondary end-
points the effect of colchicine on the incidence of stroke and 
cardiovascular mortality.

The Cochrane risk-of-bias tool for randomized trials 
(RoB 2) was used to assess the potential risk of bias of each 
included trial. (19) RoB 2 is structured into five distinct do-
mains: bias arising from the randomization process, bias due 
to deviations from intended interventions, bias due to miss-
ing outcome data, bias in the outcome measurement and bias 
in selection of the reported result. Each domain was rated as 
“low risk of bias,” “high risk of bias” or “some concerns”.

The protocol design was revised and approved by the 
Advisory Board of the Council of Epidemiology and Cardio-
vascular Prevention of the Argentine Society of Cardiology.

Statistical analysis: The summary effect of the use of 
colchicine on the previously mentioned endpoints was esti-
mated. Effect size measures were expressed as odds ratios 
(OR) and the I2 statistic was calculated to quantify hetero-
geneity and inconsistency among studies. Depending on the 
value of I2, a fixed effects model (I2 <40%) or a random ef-
fects model (I2 >40%) was chosen. The Z-test was used to 
compare the mean effect between subgroups. A two-tailed 
p value=0.05 was considered statistically significant. The 
analyses were performed with the R statistical software 
package. (20)

Analysis of publication bias: A funnel plot was cre-
ated using the standard error (SE) of log OR. Harbord's test 
and Peters' test were performed, adjusted for the number of 
studies included.

Sensitivity analysis: A sensitivity analysis is a repeat 
of the results of the meta-analysis, excluding in each step 
one study included in the review. If the results obtained in 
the direction and magnitude of the effect are similar, the 
analysis is considered robust.

RESULTS
A total of 9 studies evaluating the use of colchicine 
were selected for the quantitative analysis. (15-17, 
21-26) Seven papers including 11 914 patients were 
selected and considered for the primary endpoint 
analysis (15-17, 21, 22, 25, 26) with 5966 patients in 
the colchicine arm and 5948 in the placebo arm. Eight 
clinical trials including 12 275 patients were chosen 
for the analysis of stroke. (15-17, 21, 22, 24-26) For 
the analysis of cardiovascular mortality, 8 studies with 
12 111 patients were selected. (15-17, 21-23, 25, 26) 
The flowchart for the selection procedure of eligible 
studies is shown in Figure 1.

All the studies evaluated were randomized clinical 
trials. The quality of the studies included in the meta-
analysis is summarized in Figure 2. 

Four studies included patients with stable coronary 
artery disease and four studies evaluated patients af-
ter an acute coronary syndrome. One study included 
patients with diabetes undergoing percutaneous coro-
nary intervention and two studies evaluated patients 
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undergoing myocardial revascularization surgery. 
Mean follow-up ranged between 1 and 28.6 months. 

The characteristics of the studies included is 
shown in Table 1.

This meta-analysis demonstrated that the use of 
colchicine was associated with reduced risk for AMI 
(OR: 0.76; 95% CI, 0.62-0.92; I2=15%) (Figure 3), 
as well as a significant reduction in the incidence of 
stroke (OR, 0.48, 95% CI, 0.30-0.76; I2=0%), but no 
significant effect on cardiovascular mortality (OR, 
0.71, 95% CI, 0.49-1.05; I2=32%) (Figure 4). 

The funnel plot in Figure 5 shows absence of pub-
lication bias. The sensitivity analysis shows that the 
results are robust (Figure 6).

DISCUSSION
This meta-analysis demonstrated that the use of col-
chicine was associated with reduced risk of AMI and 
stroke compared with placebo, but the reduction in 
cardiovascular mortality was not statistically signifi-
cant. 

There is evidence supporting and confirming the 
role of inflammation in the pathophysiological process 

of atherosclerosis. (27) Inflammasomes play an active 
role as one of the multiple molecular mechanisms in-
volved in the inflammatory process. Inflammasomes 
are high-molecular-weight protein complexes that are 
formed in the cytosolic compartment in response to 
different triggers. (28) Among the most studied in the 
context of atherosclerosis development is the NLRP3 
inflammasone, a cytosolic multiprotein signaling com-
plex, which serves as a platform for caspase-1 activa-
tion leading to the synthesis of proinflammatory cy-
tokines, as interleukin (IL)-1, IL-18 and, indirectly, 
IL-6. (29)

There are at least four purported mechanisms of 
action by which colchicine can suppress NLRP3 in-
flammasome activation:1) Inhibition of the MEFV 
gene resulting in pyrin receptor inhibition; 2) inhibi-
tion of inflammasome cytoplasmic assembly due to 
tubulin interference; 3) direct caspase-1 blockage; 4) 
inhibition of P2X7-mediated pore formation resulting 
in decreased K+ efflux. The final result is decreased 
synthesis of the active form of IL-1β. (30) A proteomic 
substudy of the LoDoCo2 trial demonstrated that the 
anti-inflammatory effect of colchicine in patients with 

Fig. 1. Flowchart for the se-
lection procedure of eligible 
studies
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Fig. 2. Assessment of risk of bias of included studies

Fig. 3. Effect of colchicine on the incidence of acute myocardial infarction. Fixed effects model, odds ratio, 95% confidence 
interval and I2 statistics

Table 1. Characteristics of the studies included in the analysis
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chronic coronary artery disease could be explained not 
only by its action on the inflammasome, but by its role 
on neutrophil inhibition. (31)

Colchicine is not the only drug with anti-inflamma-
tory effect that has been evaluated for cardiovascular 
prevention. The CANTOS trial reported that anti-in-
flammatory therapy targeting the IL-1 innate immu-
nity pathway with canakinumab in patients with pre-
vious myocardial infarction led to a significantly lower 
rate of cardiovascular events than placebo. (32) How-
ever, in the CIRT trial, the use of lower-dose metho-
trexate in patients with stable atherosclerotic disease 
did not reduce levels of IL-1, IL-6, or C-reactive pro-

tein and did not result in fewer cardiovascular events 
than placebo. (33)

Despite all the evidence available on the patho-
physiologic issues that would explain the potential 
benefit of colchicine on the incidence of AMI, previ-
ously published clinical trials have shown contradic-
tory results. Perhaps the reduction in the incidence 
of stroke is the most robust benefit observed. (14) 
Although cerebrovascular and coronary events share 
the pathophysiological basis, the potential beneficial 
impact of colchicine on the development of atrial fi-
brillation could be an additional mechanism in the 
protection of ischemic cerebrovascular events. (34)

Fig. 4. Effect of colchicine on the incidence of stroke (A) and cardiovascular mortality (B). Fixed effects model, odds ratio, 95% 
confidence interval and I2 statistics

Fig. 5. Funnel plot for analysis of publication bias
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The main goal of our meta-analysis was to deter-
mine the association between the use of colchicine and 
the incidence of AMI, incorporating the most recently 
published clinical trials.

When we analyzed the two largest clinical stud-
ies, the results were different. In the COLCOT study, 
which included 4,745 patients after an acute coro-
nary syndrome, there was no significant difference 
in the incidence of AMI with the use of colchicine 0.5 
mg per day. (15) However, a sub-analysis of the COL-
COT study showed a greater benefit in patients who 
received colchicine within the first three days after 
AMI compared with subjects who received the drug 
between days 4 and 30. (35) On the other hand, the 
recently published LoDoCo-2 trial, which included 
5,522 subjects with stable coronary artery disease, re-
ported a significant decrease of 30% in the incidence 
of AMI after the administration of the same dose of 
colchicine. (16) Similarly, the results of the LoDoCo 
study, which included patients with stable coronary 
artery disease, showed a significant reduction in the 
incidence of acute coronary events with the use of 
colchicine (22), whereas the COPS study, which was 
developed in patients with a recent acute coronary 
syndrome and used a higher dose of colchicine during 
the first month (1 mg), did not demonstrate a clinical 
benefit in the incidence of AMI. (17) 

A priori, one could intuitively assume that patients 
after an acute coronary syndrome have increased in-
flammation, so they should benefit the most from the 
pharmacological intervention. However, the inconsist-
ency between the hypotheses based on pathophysiol-
ogy and the results observed in clinical trials has not 
been fully clarified. In general, most patients were 
taking statins in all the clinical trials, but the use of 
dual antiplatelet therapy (aspirin with another anti-
platelet agent) was higher in the studies including pa-

tients with acute coronary syndromes. 
Is the efficacy of colchicine greater in steady, low-

level of inflammation? In the acute phase of the dis-
ease, in the presence of a major prothrombotic state, 
could antiplatelet drugs or anticoagulants attenuate 
the effect of colchicine? Clearly, we do not have de-
finitive answers to these questions, considering that 
the differences could also be explained by statistical 
issues (lack of power in smaller studies) or simply by 
chance. Our meta-analysis was not designed to deter-
mine whether colchicine has different effects in differ-
ent populations, and this impact should be analyzed 
in future research.

After analyzing all the pooled data available to date, 
the main result of our meta-analysis showed that the 
use of colchicine was associated with a 24% reduction 
in the incidence of AMI. Furthermore, the beneficial ef-
fect on the incidence of stroke was also reconfirmed. Fi-
nally, we did not find an association between the use of 
colchicine and lower cardiovascular mortality, although 
there was a nonsignificant favorable trend. The low in-
cidence of cardiovascular mortality compared with the 
incidence of AMI (105 vs 430 events) could explain the 
absence of statistical significance. 

This meta-analysis has some limitations. Firstly, 
there was clinical heterogeneity due to the character-
istics of the populations, different doses of colchicine 
and different follow-up. However, in the analysis of 
the primary endpoint, statistical heterogeneity was 
low, and the sensitivity analysis showed robust re-
sults. Secondly, the analysis included only overall data 
from each trial without considering individual data. 
Thirdly, few studies were included in our analysis and 
many of them had few events. Finally, data on the in-
flammatory status during follow-up were scarcely re-
ported. Consequently, we were unable to determine if 
the association between the use of colchicine and the 
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lower incidence of AMI would change when consider-
ing the level of inflammatory markers achieved with 
pharmacological therapy.  

CONCLUSION
Our analysis demonstrated that the use of colchicine 
in patients with atherosclerotic cardiovascular dis-
ease was associated with reduced risk of AMI. The 
incidence of cerebrovascular events was significantly 
lower in patients treated with colchicine compared 
with placebo. Yet, colchicine did not reduce cardio-
vascular mortality significantly. The incorporation of 
colchicine into the cardiovascular disease therapeutic 
toolkit should be discussed and considered in future 
clinical practice guidelines.
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