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ABSTRACT

Introduction: Colchicine, thought to exert its
effect via reduction of inflammation, has
recently been studied in patients following
acute coronary syndromes (ACS). We performed
a meta-analysis of all available randomized
controlled trials (RCTs) in this high-risk cohort,
evaluating efficacy and safety.
Methods: MEDLINE, PubMed, EMBASE, clinical
trial registries, and select conference proceed-
ings were searched for RCTs comparing colchi-
cine to placebo in patients following ACS. The
primary outcome was trial-defined major
adverse cardiovascular events (MACE). Second-
ary endpoints included stroke, myocardial
infarction (MI), all-cause and cardiovascular
death, and urgent revascularization. Analysis
was performed at the longest available clinical
follow-up.

Results: Two RCTs with a pooled sample size of
5540 patients with 2778 (50.1%) receiving col-
chicine and 2762 (49.9%) placebo were inclu-
ded. In order to maximize consistency,
composite efficacy endpoints between trials
were modified. Compared to placebo, patients
receiving colchicine had reduction in study-
defined composite endpoint (5.5% vs. 7.6%) OR
0.67 (95% CI 0.46–0.98, p = 0.04, I2 = 46%).
Similarly, there was a significant reduction in
cerebrovascular accidents (OR 0.31, 95% CI
0.14–0.69, p = 0.004, I2 = 0%) and repeat revas-
cularization OR 0.36 (95% CI 0.14–0.90,
p = 0.03, I2 = 54%). There was no difference
between cardiovascular death (OR 0.92, 95% CI
0.52–1.62, p = 0.78, I2 = 0%), non-cardiovascu-
lar death OR 1.27 (95% CI 0.72–2.24, p = 0.41,
I2 = 0%), MI at longest available follow-up OR
0.89 (95% CI 0.67–1.17, p = 0.39, I2 = 0%) or
resuscitated cardiac arrest OR 0.88 (95% CI
0.32–2.43, p = 0.81, I2 = 0%) in those receiving
colchicine.
Conclusions: These data suggest colchicine, in
addition to guideline-directed medical therapy
following acute coronary syndrome reduces
MACE, cerebrovascular accidents, and rates of
urgent revascularization at 2 years of follow-up.
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Key Summary Points

Despite improvements in medical therapy,
there is ongoing morbidity and mortality
following an acute coronary syndrome
(ACS).

Recent data have explored the utility of
colchicine, a broadly acting anti-
inflammatory therapy, to improve
outcomes amongst patients with ACS
with favorable outcomes.

We performed an updated meta-analysis
with modified primary endpoints from
our groups study exploring the utility of
colchicine amongst patients with recent
ACS.

We found that the early administration of
colchicine led to reduced rates of major
adverse cardiac events.

We await the results of the CLEAR
SYNERGY trial to provide more data on
the role of colchicine amongst patients
with recent ACS.

INTRODUCTION

Acute coronary syndromes remain a major
cause of morbidity and mortality worldwide
despite improving treatment in recent decades
[1]. The role of revascularization, anti-throm-
botic, cholesterol lowering, and anti-anginal
therapy are now widely accepted as mainstay
therapy in patients with coronary artery disease
and have seen significant improvement in
clinical outcomes [2–4].

Recent studies investigating the use of anti-
inflammatory agents have shown promise.
Colchicine, an inexpensive and widely available
agent with decades of clinical experience, has
recently emerged as an adjunct therapy in the
treatment of patients with coronary artery

disease. It is a broadly acting sophisticated anti-
inflammatory therapy that antagonizes the
NOD-Like Receptor Protein 3 (NLRP3) inflam-
masome and cholesterol crystal-induced
inflammation [5, 6].

A growing body of evidence supporting the
role of colchicine in the management of acute
coronary syndromes is emerging. The recent
COLCOT and COPS randomized controlled tri-
als have both shown a reduction in ischemic
cardiovascular events with the daily use of col-
chicine in patients who have presented with an
acute coronary syndrome [7, 8]. Additionally,
the benefit of early administration of colchicine
has been studied in ST-segment-elevation
myocardial infarction (STEMI), with colchicine
showing reduced myocardial infarct size as
measured by volume of scar on cardiac MRI and
creatine kinase [9]. Although early results are
promising, long-term data are still lacking.

While prior meta-analyses have examined
the role of colchicine in more chronic cardio-
vascular disease, there has not been a specific
assessment in an extended follow-up ACS
cohort. Therefore, we performed a meta-analy-
sis of randomized controlled trials that studied
the effects of early colchicine administration in
patients who present with acute coronary syn-
dromes compared to placebo at longest avail-
able follow-up.

METHODS

Study Endpoints and Selection Criteria

Pre-specified primary and secondary endpoints
were determined prior to literature search. The
primary endpoint was the study-defined com-
bination of major adverse cardiovascular events
(MACE). Secondary endpoints included all-
cause mortality, cardiovascular death, myocar-
dial infarction (MI), stroke, and need for revas-
cularization. Study criteria for inclusion were as
follows: (1) Randomized controlled trials (RCT),
(2) studies comparing those receiving colchi-
cine vs. placebo, (3) studies reporting clinical
endpoints, (4) at least 1 year of follow-up.
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Studies were excluded if the primary study
population was not acute coronary syndrome.

Literature Search

A comprehensive search of all electronic litera-
ture was conducted from inception through to
August 2021. PubMed, MEDLINE, and EMBASE
databases and Google Scholar, along with con-
ference proceedings and online clinical trial
registries, were searched with no restrictions.
Searches were performed using Medical Subject
Heading (MeSH) and keywords that included,
but were not limited to; ‘coronary artery dis-
ease’, ‘acute coronary syndrome’, ‘colchicine’,
‘coronary artery disease’. The study protocol
was prospectively registered with PROSPERO
(CRD42021236504) and adhered to the Pre-
ferred Reporting Items For Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [10]. An
example search strategy for the MEDLINE
database and results are provided in Supple-
mentary Table S1.

Two review authors (JN and OM) indepen-
dently conducted searches based on the pre-
specified selection criteria to identify potential
trials for inclusion. All citations returned were
first screened at title/abstract level to determine
suitability for inclusion. Full-text articles and/or
conference proceedings were then retrieved and
reviewed with studies meeting the inclusion
criteria included in the analysis. Additionally,
reference lists of the eligible trials were searched
for identification of further potential trials to be
included. The individual patient inclusion and
exclusion criteria for the included trials are
provided in Supplementary Table S2.

Data Extraction

Two authors (JN and OM) independently
extracted data. Baseline patient characteristics,
treatment variables, cardiovascular risk factors,
sample size of trials, dosage and duration of
colchicine, and clinical follow-up data were
recorded. The senior author (JL) subsequently
verified the extracted data with discrepancies
resolved by consensus.

Bias Assessment

Risk of bias for each trial in the analysis was
assessed independently by two review authors
(JN and OM) using the Cochrane Collaboration
Assessment Tool [11], providing reasons for
judgment at a study level. Full details on the risk
of bias assessment are presented in Supple-
mentary Fig. S1.

Statistical Analysis

Statistical analysis was performed using Review
Manager (RevMan) version 5.3 in line with
recommendations from the Cochrane Collabo-
ration and the PRISMA guidelines. Outcomes
were analyzed using a Peto random effect
models and summary estimates reported as
pooled odds ratios (OR) with 95% confidence
intervals (CI). Statistical heterogeneity was
quantified with the I2 statistic. Heterogeneity
was defined as low, moderate, or high based on
I2 values of 25, 50, and 75%, respectively [12].
Analysis was performed on an intention-to-treat
basis. Publication bias was estimated visually by
funnel plot assessment. A two-sided p value
of\ 0.05 was considered significant.

RESULTS

As shown in Fig. 1, the search returned two
studies of the 74 articles initially screened.
These two RCTs included 5540 patients, with
2778 (50.1%) patients receiving colchicine and
2762 (49.9%) patients receiving placebo. The
two trials included were the COLCOT and COPS
trials, both of which were multi-center ran-
domized trials with mean duration of follow-up
of 22.6 and 24 months, respectively. Charac-
teristics of the included trials are outlined in
Supplementary Table S3 with summary patient
characteristics at baseline shown in Table 1. In
brief, 19.4% of patients were female, with 20%
having diabetes mellitus and 30.6% being cur-
rent smokers. Follow-up was available in 96% of
study participants in COPS and 98.1% in COL-
COT. With regard to colchicine dosing, study
participants in COPS received 0.5 mg twice
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daily for 1 month and then 0.5 mg daily for the
remaining 11 months. Patients enrolled in
COLCOT received 0.5 mg daily for the duration
of the study.

Clinical Outcomes

Both studies reported a composite as their pri-
mary endpoint. In order to equalize pooling of
composite efficacy endpoints between trials, the

Fig. 1 Study flow chart. PRISMA statement flow diagram of review process and study selection

Table 1 Patient baseline demographics

Study Age (years) Male Smoker HTN HChol Diabetes Family Hx STEMI NSTEMI

COPS 2020 60/60 81/78 32/37 51/50 46/46 19/19 45/36 48/53 48/44

COLCOT 2019 61/61 80/82 30/30 50/52 NR/NR 20/21 NR/NR NR/NR NR/NR

(Colchicine/Placebo) (%)
PCI percutaneous coronary intervention, HTN hypertension, HChol hypercholesterolemia, MI myocardial infarction, NR
not-reported, NA not applicable, LVEF left ventricular ejection fraction, CABG coronary artery bypass grafting, ACS acute
coronary syndrome
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primary endpoint of COPS, our groups study,
were modified to match the COLCOT definition
of MACE. With these amendments, we found
that in patients presenting with an acute coro-
nary syndrome, there was a significant reduc-
tion in the equalized composite endpoint in
patients receiving colchicine compared to pla-
cebo (5.5 vs. 7.6%) with an OR of 0.67 (95% CI
0.46–0.98, p = 0.04, I2 = 46%) (Fig. 2A). When
assessing type of death, there was no significant
difference between all-cause death (OR 1.24,
95% CI 0.59–2.63, p = 0.57, I2 = 43%) (Fig. 2B),
cardiovascular death (OR 0.92, 95% CI
0.52–1.62, p = 0.78, I2 = 0%) (Fig. 2C), non-car-
diovascular death (OR 1.27, 95% CI 0.72–2.24,
p = 0.41, I2 = 0%) (Fig. 2D), or resuscitated car-
diac arrest (OR 0.88, 95% CI 0.32–2.43, p = 0.81,
I2 = 0%) (Fig. 2E) in those receiving colchicine
versus placebo respectively.

Both trials reported events with regards to
vascular outcomes. In patients receiving col-
chicine, there was no difference in regard to
rates of myocardial infarction at longest avail-
able follow-up with an OR of 0.89 (95% CI
0.67–1.17, p = 0.39, I2 = 0%) (Fig. 2F). There
was, however, a significant reduction in the
rates of cerebrovascular accidents (OR 0.31, 95%
CI 0.14–0.69, p = 0.004, I2 = 0%) (Fig. 2G) and
repeat revascularization (OR 0.36, 95% CI
0.14–0.90, p = 0.03, I2 = 54%) (Fig. 2H) in
patients receiving colchicine. A numerical
summary of the findings is outlined in Table 2.

Publication Bias

The authors abandoned the planned assessment
of publication bias given there were less than
ten studies in the meta-analysis.

DISCUSSION

This contemporary meta-analysis evaluated
randomized studies which evaluated the impact
of colchicine administration in patients pre-
senting with an acute coronary syndrome. The
addition of colchicine to optimal guideline-di-
rected medical therapy was shown to reduce the
adjusted composite endpoint of major adverse
cardiovascular events, rates of cerebrovascular
events, and the need for urgent coronary
revascularization, but did not result in any dif-
ference in all cause or cardiovascular mortality.
Colchicine is an inexpensive drug with a
favorable safety profile that has potential long-
term benefits when used early in patients
specifically presenting with acute coronary
syndromes.

The studies included in this meta-analysis,
COLCOT and COPS, had comparable inclusion
criteria, patient demographics, and follow-up
periods however had a higher proportion of
male patients (* 80%) in both studies. The
pooled results demonstrated a reduction in the
adjusted composite endpoint of major cardio-
vascular events, which was primarily driven by a
reduction in ischemic stroke and urgent revas-
cularization, both of which showed a statisti-
cally significant reduction with the use of
colchicine. However, despite not reaching sta-
tistical significance, there was a large numerical
reduction in myocardial infarction with the use
of colchicine. Importantly, given our group
conducted the COPS trial, we were able to
adjust our combined primary endpoint to
include resuscitated cardiac arrest, which
brought it in line with COLCOT and is the first
time that this specific data have been published.
This substantially increases the reliability of the
analysis compared to others who have post hoc
adjusted composites of the primary endpoint
based on limited published data and then
undertaken analysis. This gives our study relia-
bility and novelty, along with analysis at 2 years
of follow-up.

Both COPS and COLCOT initiated treatment
with colchicine either prior to discharge (COPS)
or within 30 days of index event (COLCOT).
Moreover, a prespecified analysis of time to

bFig. 2 Clinical outcomes. Forest plot displaying summary
odds ratio (OR) and 95% confidence interval (CI) for
A study composite primary endpoint, B all-cause death,
C cardiovascular death, D non-cardiovascular death,
E resuscitated cardiac arrest, F myocardial infarction,
G cerebrovascular accident, and H repeat evascularization
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Table 2 Study outcomes

COPS COLCOT

Colchicine, N = 396 Placebo, N = 399 Colchicine, N = 2366 Placebo, N = 2379

Equalized primary composite endpoint: Cardiovascular mortality, resuscitated arrest, myocardial infarction, ischemic stroke,

urgent revascularization

Events, N (%) 21 (5.3%) 40 (10.0%) 126 (5.3%) 164 (6.9%)

Combined events, N (%) Colchicine 152 (5.5%) Placebo 210 (7.6%)

Summary OR (95% CI) 0.67 (0.46–0.98)

Cardiovascular death

Events, N (%) 4 (1.0%) 2 (0.5%) 20 (0.8%) 24 (1.0%)

Combined events, N (%) Colchicine 24 (0.9%) Placebo 26 (0.9%)

Summary OR (95% CI) 0.92 (0.52–1.62)

Resuscitated cardiac arrest

Events, N (%) 2 (2.3%) 2 (1.0%) 5 (1.6%) 6 (1.8%)

Combined events, N (%) Colchicine 7 (0.25%) Placebo 8 (0.29%)

Summary OR (95% CI) 0.88 (0.32–2.43)

All-cause death

Events, N (%) 9 (2.3%) 4 (1.0%) 43 (1.6%) 44 (1.8%)

Combined events, N (%) Colchicine 52 (1.9%) Placebo 48 (1.7%)

Summary OR (95% CI) 1.24 (0.59–2.63)

Myocardial infarction

Events, N (%) 11 (2.8%) 15 (3.8%) 89 (3.8%) 98 (4.1%)

Combined events, N (%) Colchicine 100 (3.7%) Placebo 125 (4.5%)

Summary OR (95% CI) 0.89 (0.67–1.17)

Cerebrovascular accident

Events, N (%) 3 (0.8%) 7 (1.8%) 5 (0.2%) 19 (0.8%)

Combined events, N (%) Colchicine 8 (0.3%) Placebo 26 (0.9%)

Summary OR (95% CI) 0.31 (0.14–0.69)

Urgent revascularization

Events, N (%) 3 (0.8%) 16 (4.0%) 25 (0.9%) 50 (1.8%)

Combined events, N (%) Colchicine 28 (1.0%) Placebo 66 (2.4%)

Summary OR (95% CI) 0.36 (0.14–0.90)

N number, OR odds ratio
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treatment in the COLCOT supported a premise
of earlier administration of colchicine within
3 days. Thus, early administration of colchicine
appears to be important in reducing future
events.

The original COPS trial reported an increase
in all-cause death (8 vs. 1, P = 0.017) with the
use of colchicine. At that time, we recognized
the possibility of a type 1 error, given the small
number of events. Recognizing that, as the
study drug was discontinued at 12 months in
COPS, the extended results over 24 months
demonstrated this difference became non-sig-
nificant (9 vs. 4, p = 0.17). This meta-analysis
provides reassurance as to the safety of colchi-
cine when administered in the acute phase of
an ACS.

Both studies reported a similarity in adverse
events between colchicine and placebo groups.
Gastrointestinal (GI) adverse events, commonly
associated with the use of colchicine, occurred
at similar rates in the colchicine and placebo
groups. The COPS study, which had twice the
dose of colchicine administered ini-
tially (0.5 mg twice daily compared to 0.5 mg
daily), reported a 23% incidence of GI events,
compared to COLCOT, which reported a 17.5%.
Dose-related comparison in GI adverse events is
limited however due to the presence of similar
rates of GI events in the placebo group in both
studies. The incidence of GI events in these
studies is comparable to what is commonly
reported with the use of colchicine [13]. The
COLCOT trial detected an increased rate of
pneumonia with the colchicine arm (21 vs. 9,
p = 0.03). While it could be theorized that this
difference is explained by immunosuppressive
properties of colchicine, this effect was not
observed in COPS with no significant differ-
ences in other infections or septic shock.
Although a different patient population, a sys-
tematic review on the use of colchicine did not
find a greater rate of infection [13]. Overall,
these findings support that colchicine has an
acceptable safety profile and given it was dis-
continued after 1 year, further analysis on side-
effects was neither warranted nor possible.

Colchicine is an efficacious, cost-effective,
and safe drug. Similar to canakinumab in the
CANTOS trial, its mechanisms in cardiovascular

disease hinge on the interaction between
atherosclerosis and inflammation. The NLRP3
inflammasome is a cytoplasmic protein com-
plex that promotes the formation of proin-
flammatory interleukins, including IL-1b
[14, 15] with NLRP3 inflammasomes an impor-
tant component in the development of
atherosclerotic disease. Animal studies support
this with Duewell et al. showing that NLRP3-
deficient mice, when fed a high-cholesterol diet,
had significantly less atherosclerosis [14]. The
presence of cholesterol crystals are themselves
triggers for the activation of the NLRP3
inflammasome and do so in a dose-dependent
manner, establishing the relationship between
inflammation and cholesterol metabolism [15].

Inhibitors of angiotensin-converting enzyme
(ACE) and beta-blockers have both been shown
to be efficacious when initiated early in patients
presenting with acute coronary syndromes. ACE
inhibitors exert their effect through a reduction
of neurohormonal activation and thus favor-
ably alter ventricular remodeling. Meta-analysis
of over 100,000 patients showed a significant
benefit with ACE inhibitor use with a 7%
reduction in 30-day mortality [16, 17]. Simi-
larly, beta-blockers, through their reduction of
myocardial workload and oxygen demand,
heart rate, blood pressure, catecholamine
levels, and decrease of myocardial demand,
have been shown to have a mortality benefit of
up to 23% in long-term trials [18–21]. However,
the importance of this effect has been met with
controversy, as many older trials pre-date the
era of statin and coronary reperfusion therapy,
where beta-blockers have had equivocal benefit
[22]. In fact, the ongoing DANBLOCK trial seeks
to investigate the benefit of beta-blockers in
patients post myocardial infarction with pre-
served ejection fraction [23]. In contrast to the
modes of action of beta-blockers and ACE
inhibitors, colchicine alters patient prognosis
by modifying conditions that would portend a
risk of plaque rupture, through its anti-inflam-
matory action. Although our results did not
show mortality benefit, they revealed a signifi-
cant 32% reduction in adjusted MACE, along
with a 69% reduction in CVA and 67% reduc-
tion in the need for urgent revascularization
with little risk of medication side effects. These
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data suggest that colchicine may be of benefit
post ACS; however, prior to being incorporated
into guidelines, it would be prudent to await the
results of the CLEAR SYNERGY trial with 7000
patients and COLCARDIO-ACS trial with 3000
patients assessing similar outcomes also in an
acute coronary syndrome cohort.

LIMITATIONS

This meta-analysis confers greater confidence in
the efficacy and safety of colchicine when used
early in patients presenting with acute coronary
syndrome. These results, however, must be
viewed with regard to their limitations. Firstly,
long-term follow-up periods are currently not
available. With only 2 years of data published,
the optimal duration of treatment and long-
term benefit is still not known. Longer follow-
up periods are necessary to establish the long-
term efficacy. Second, there were differences in
the definition of primary outcome between the
two trials. Although we attempted to minimize
heterogeneity through the adjustment of out-
comes to be more consistent with each other, it
must be noted that there are differences in the
original trial outcomes and that only two stud-
ies are included in this analysis.

CONCLUSIONS

In patients presenting with an acute coronary
syndrome, these data suggest that the addition
of colchicine commenced during index hospi-
talization, in combination with guideline
directed medical therapy reduces rates of major
adverse cardiovascular events, cerebrovascular
accidents, and need for revascularization com-
pared to standard therapy alone.
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