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Meta-analysis summary plot of colchicine for secondary prevention outcomes. CI: confidence interval; MACE: major adverse

cardiovascular events; OR: odds ratio.

Introduction

Inflammation is recognized as a probable causal factor in
recurrence of atherosclerotic events, making it a promising
therapeutic target."? Plasma C-reactive protein, a marker of
systemic inflammation, has been shown to predict the risk
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of cardiovascular events regardless of cholesterol and other
traditional risk factors.>* In the Antiinflammatory Therapy
with Canakinumab for Atherosclerotic Disease (CANTOS)
trial, inhibition of interleukin-18 demonstrated a reduction
in cardiovascular events.® Afterwards, colchicine, an
inexpensive anti-inflammatory drug, emerged as a promising
treatment to target residual inflammatory risk. Its primary
mechanism involves inhibiting the NLRP3 inflammasome,
which plays a crucial role in atherosclerosis-associated
inflaimmation by producing pro-inflammatory cytokines like
interleukin-1p.°

The Efficacy and Safety of Low-Dose Colchicine after
Myocardial Infarction (COLCOT) and the Colchicine in
Patients with Chronic Coronary Disease (LoDoCo2) trials
demonstrated a reduction in major adverse cardiovascular
events (MACE).”® A meta-analysis of these two major trials and
several smaller randomized controlled trials (RCTs) concluded
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that colchicine reduces MACE, myocardial infarction
(MI), coronary revascularization, and stroke in secondary
prevention, although it did not improve cardiovascular
mortality.” Consequently, colchicine is now recommended for
secondary prevention by European guidelines for managing
acute and chronic coronary syndromes and by American
guidelines for chronic coronary disease.'*"?

In 2024, three major trials were published, all demonstrating
no significant reduction in cardiovascular events. The Long-
term colchicine for the prevention of vascular recurrent events
in non-cardioembolic stroke (CONVINCE) and Colchicine in
patients with acute ischaemic stroke or transient ischaemic
attack (CHANCE-3) trials included patients with ischemic
cerebrovascular events, broadening the context for colchicine
in atherosclerotic disease.*'* Additionally, the most recently
published Colchicine in Acute Myocardial Infarction (CLEAR-
SYNERQGY) trial, the largest study to date on colchicine use
after a cardiovascular event, failed to show a benefit in any
measured outcome.'

Therefore, we conducted a meta-analysis incorporating
recent data to assess the efficacy and safety of low-dose
colchicine for secondary prevention of atherosclerotic
disease, including patients with a prior cardiovascular or
cerebrovascular event.

Methods

This meta-analysis was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.'® The protocol was registered in the
international prospective register of systematic reviews
(PROSPERO CRD42025648326).

A systematic search of electronic databases (MEDLINE
and the Cochrane Library) was conducted on February 14,
2025, to identify RCTs comparing colchicine with placebo
or usual care for secondary prevention. The key search
string incorporated the intervention (“colchicine”), outcome
observed (“cardiovascular outcome*” OR “CVOT” OR
“MACE” OR “myocardial infarct*” OR “heart infarct*” OR
“heart attack*” OR “MI” OR “AMI” OR “myocardial infarction”
OR “stroke” OR “brain infarct*” OR “brain ischemia” OR
“cerebrovascular accident*” OR “stroke”), and study type
(“randomized controlled trial”) (Supplementary Table 1 for full
search strategy). RCTs were included if they were compared
colchicine with placebo or usual care in adults (= 18 years) and
if they reported at least one of the following clinical outcomes
during a minimum of 30 days of follow-up: cardiovascular
death, MI, stroke, or all-cause mortality.

The primary outcome was a composite measure of
cardiovascular mortality, MI, or stroke. Most studies reported
MACE as a composite of different outcomes, including
cardiovascular mortality, Ml, cardiac arrest, ischemia-driven
urgent revascularization, ischemic stroke, or any new stroke.
To account for these variations, we reported both our primary
outcome and the MACE definitions used in the included studies
(Supplementary Table 2). Other secondary outcomes included
the individual components of our primary outcome, unstable
angina (including unstable angina, hospitalization for angina, or
ischemia-driven urgent revascularization), all-cause mortality,

non-cardiovascular mortality, gastrointestinal symptoms
(nausea, vomiting, diarrhea, abdominal pain, gastrointestinal
hemorrhage, and hospitalization for gastrointestinal causes),
hematologic effects (anemia, thrombocytopenia, neutropenia,
and myelosuppression), and infections (pneumonia and
serious or fatal infections). Data on study outcomes were
collected based on the longest follow-up period available.

Two authors (RBS and AFO) independently screened titles
and abstracts and removed duplicates. Full-text articles were
subsequently assessed for eligibility. Any disagreements were
resolved by consensus or, if necessary, with the intervention
of a third reviewer (JF). For each included trial, summary data,
including study characteristics and outcome measures, were
extracted by one investigator (RBS) and validated by a second
investigator (AFO).

Risk of bias was assessed by two reviewers (RBS and
AFO) using the Cochrane Collaboration’s revised Risk of
Bias 2 tool."”” We evaluated five domains of bias: bias due
to the randomization process, deviations from intended
interventions, missing outcome data, measurement of the
outcome, and selection of the reported result (Supplementary
Figure 1).

Statistical analysis

A meta-analysis was conducted to calculate the odds
ratio for events in the colchicine and control groups using
an inverse-variance random-effects model. The odds ratios
were reported with 95% confidence intervals. A two-sided p
value of less than 0.05 was considered statistically significant.
Sensitivity analyses were performed using Peto’s fixed-effect
method and a leave-one-out approach. A third sensitivity
analysis was also conducted, including only major trials (>
1000 participants) to investigate the impact of small-study
effects and potential publication bias. Heterogeneity was
assessed using Higgins’ 12 statistic. According to published
guidelines, heterogeneity was considered low (I> = 25%-49%),
moderate (I = 50%-74%), and high (1> = 75%)."® Subgroup
analyses for the primary endpoint were conducted based on
disease presentation (acute vs chronic) and the duration of
colchicine treatment (< 3 months vs > 3 months). Publication
bias was examined through inverted funnel plot techniques
and Egger’s test. All statistical analyses were performed using
Review Manager (RevMan), version 5.3 (Nordic Cochrane
Center, Cochrane Collaboration, Copenhagen) and Medcalc
statistical software, version 23.1.6.

Results

A total of 11 RCTs met the inclusion criteria and were
extracted following the search strategy. Figure 1 displays the
PRISMA flow diagram, and Supplementary Table 3 details
articles excluded after full-text review. The overall risk of bias
for the primary outcome was assessed as low across all studies.
Most trials employed a placebo-controlled, double-blind
design, except for LoDoCo," COLIN,?® and CONVINCE,"
which followed an open-label design. Additionally, to
reduce the risk of bias in outcome reporting, LoDoCo' and
CONVINCE" engaged blinded, independent investigators for
outcome assessment.
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Figure 1 - PRISMA flow diagram. RCTs: randomized controlled trials.

These trials involved 30,753 patients with a follow-up
period of more than 1 month. Of these, 15,381 patients
(50%) received colchicine, median dose of 0.5 mg daily. The
study populations included patients following an acute event
in 9 trials, with 6 after acute coronary syndrome,”!52023 2
after ischemic stroke or transient ischemic attack,”' and 1
including both.?* Two trials included patients with chronic
coronary syndrome,®' as shown in Table 1.

Baseline patient characteristics are listed in Table 2. The
mean age ranged from 57 to 67 years, and most patients
were male (> 70%). Risk factors were similar between studies
and between groups. Most patients received secondary
prophylaxis with antiplatelet agents and statins (> 90%).
Discontinuation of colchicine during the study period was
as high as 25.9% (Supplementary Table 4). Treatment with
colchicine in secondary prevention compared to placebo or
usual care was associated with a significant reduction in the
primary outcome of cardiovascular death, MI, and stroke, with
a relative risk reduction of 20% and moderate heterogeneity
between groups (Central Figure, Supplementary Figure 2).
The effect of colchicine on the primary outcome was similar
between different clinical settings (chronic or acute previous
event) and follow-up duration (< 3 months vs > 3 months)
(Supplementary Figure 3). MACE, as reported by each study,
was also significant lower in the colchicine group, with a
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relative risk reduction of 30% and moderate heterogeneity
(Central Figure and Supplementary Figure 2).

Single event analysis demonstrated a reduced relative risk
of 24% for Ml and of 40% for unstable angina. No significant
benefit was found for stroke, cardiovascular mortality, or all-
cause mortality (Central Figure and Supplementary Figure 4).

Regarding safety profile, colchicine had no impact on
non-cardiovascular mortality. However, the colchicine group
reported a higher incidence of gastrointestinal symptoms.
Other adverse events, including hematologic effects and
infections were similar across groups (Central Figure and
Supplementary Figure 5).

Visual inspection of the funnel plots showed asymmetry,
and Egger’s test was significant for the primary outcome, MACE
defined by the RCTs, MI, and stroke, suggesting the possibility
of publication bias (Supplementary Figure 6).

The benefit of colchicine regarding the primary outcome,
MACE defined by the RCTs, and MI was consistent in a
sensitivity analysis including only major trials (Supplementary
Table 5). Sensitivity analyses excluding individual studies in a
leave-one-out approach did not significantly affect the odds
ratio for the primary outcome. Additionally, Peto’s fixed-
effects method yielded similar results across all outcomes
(Supplementary Table 6).
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Table 1 - Study characteristics

CLEAR"

CHANCE-3"

COLIN®  LoDoCo-MI coLcor’ LoDoCo2®  COPS®Z  AKRAMI CONVINCE"

LoDoCo™"

Raju?*

Trial

8238 7062

3154

497
(1569)

5522 795 249

50.0

532 44 237 4745
52.3

80

Number of patients

50.0
(3528)

50.6
(4176)

482
(120)
2021

498
(396)

(2762)
2020

53.0 50.2 49.9
(282) (23) (119) (2366)
2017

50.0
(40)

Colchicine, % (n)

2024 2024

AIS or TIA and

2024
AIS or high-risk

2020

2019

2019

2013

2012
ACS or

Year

ACS

TIA CRP > 2 mg/L

cCs ACS ACS ACS CCs ACS ACS

AIS

Population

0.5 mgt

0.5 mgf

0.5mg

0.5mg

0.5 mg*

0.5mg

0.5mg

0.5mg

mg

1

0.5mg

1mg

Colchicine dose

(daily)

Placebo

Placebo

Usual care

Placebo Placebo

Usual care Placebo Placebo Placebo

Usual care

Placebo

Comparator

36T

334

13.3

28.6

226

36

1

Follow-up, months

* 0.5 mg twice daily for the first month, then 0.5 mg daily for 11 months. 1 0.5 mg twice daily on days 1 to 3, followed by 0.5 mg daily. * 0.5 mg, except before September 2020,
when patients > 70 kg received 1 mg for the first 90 days. Note: A two-sided p value < 0.05 was regarded as statistically significant in all randomized controlled trials. ACS: acute

coronary syndrome; CCS: chronic coronary syndrome; CRP: C-reactive protein; TIA: transient ischemic attack; AlS: acute ischaemic stroke.

Discussion

This meta-analysis included 11 RCTs involving 30,753
patients and incorporated the most recent studies on
colchicine for secondary prevention among patients with
a prior cardiovascular or cerebrovascular event. Colchicine
was associated with a reduction in MACE, MI, and unstable
angina. However, no benefit was observed in the risk of
stroke or cardiovascular mortality.

Prior evidence indicates that colchicine is associated
with favorable effects on non-fatal endpoints. However,
the three most recent trials have yielded negative results.
It is important to note that the CHANCE-3 trial had only
a 3-month follow-up and that the CONVINCE study
was terminated early due to the COVID-19 pandemic
and budget constraints, likely diminishing the statistical
power of its intention-to-treat analysis.'>'* The CLEAR-
SINERQY trial included the largest post-MI population
and recorded a high number of events. However,
compared to the COLCOT trial, the median time from
MI to trial randomization was shorter (13.5 days vs
26.8 hours), potentially including early events after Ml
attributable to stent thrombosis or arrhythmic causes
rather than atherosclerotic causes. Additionally, the rate
of percutaneous coronary intervention was greater in the
CLEAR-SINERGY trial (99.6% vs 92.7%).7'>

High discontinuation rates of colchicine, reaching
up to 25.9% in the CLEAR-SINERQGY trial, were largely
driven by gastrointestinal adverse effects.” As events
occurring after treatment discontinuation were included
in the intention-to-treat analysis, the true effects of
colchicine may have been underestimated. To account
for the impact of treatment discontinuation, some trials
reported on-treatment analyses, which yielded similar
results.”131%23 The LoDoCo and LoDoCo2 trials, both
of which demonstrated positive outcomes, used a run-
in period to exclude patients intolerant to colchicine
before randomization and subsequently reported lower
discontinuation rates of approximately 11% after trial
enrollment.®" However, these strategies may limit the
generalizability of the findings.

This meta-analysis still demonstrates a 20% decrease in
the relative risk of a composite outcome of cardiovascular
death, MI, and stroke, primarily driven by reductions in
non-fatal endpoints. The observed reductions in MACE,
MI, and unstable angina were consistent with the findings
of prior meta-analyses.”?* However, these articles reported
stroke risk reductions of 27% to 52%, which were not
observed in our analysis of more recent data. Regarding
safety outcomes, we also report that the colchicine
group experienced a higher incidence of gastrointestinal
symptoms, with no observed impact on other serious
adverse effects or non-cardiovascular mortality. The
findings on non-cardiovascular mortality are highly
relevant, as concerns raised by a previous RCT have been
overemphasized and are not supported by our study.?

The benefit identified for the primary outcome is
consistent with prior studies on residual cholesterol risk
that demonstrated 13% to 25% reductions in MACE.20-%9

Int J Cardiovasc Sci. 2026; 39:e20250245
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Table 2 - Baseline population characteristics

Trial Grouns Age Male, HTN, Smoking, Diabetes, Prior Ml, Prior stroke, Prior PCI, c:r;g Statins, Antiplatelets,
P g n(%) n(%) n(%) n%) n(%) n (%) n (%) n (%)’ n (%) n (%)
Raju, Colchicine 57412 34 19 18 7 8 3 ) ) 40 40
2012% (n=40) - (85)  (48) (45) (18) (20) (8) (100) (100)
Placebo 5749 37 15 17 6 6 0 i i 38 40
(n=40) - (93) (38) (43) (15) (15) (0) (95) (100)
LoDoCo,  Colchicine 66410 251 ) 10 92 64 i 169 62 235 235
2013" (n=282) B (89) 4) (33) (23) (60) (22) (94) (94)
Placebo 6749 222 ) 14 69 61 i 138 39 271 262
(n=250) - (89) (6) (28) (24) (55) (16) (96) (93)
COLIN, Colchicine 60413 19 9 17 3 i i 1 0 23 23
2017% (n=23) B (83) (39) (74) (13) @) (0) (100) (100)
Placebo 6011 16 10 14 3 ) ) 1 1 21 21
(n=21) B (76)  (48) (67) (14) 5) (5) (100) (100)
LoDoCo-  Colchicine 61414 89 64 7 27 18 _ 13 ) 107 237
MI, 2019%?  (n=119) - (75)  (54) (65) (23) (15) (11) (96) (100)
Placebo 61413 93 48 67* 25 18 ) 14 ) 118 118
(n=118) a (79) (41) (57) 21) (15) (12) (90) (100)
COLCQT,  Colchicine 61411 1894 1185 708/2366 462 370 55** 392 69 2339 2334
20197 (n=2366) - (80) (50)  (230) (20) (16) 2 (17) 3) (99) (99)
Placebo 61411 1942 1236 708/2377 497 397 67** 406 81 2357 2352
(n=2379) - (82) (52) (30) (21) (17) (3) (17) (3) (99) (99)
LoDoCo2, Colchicine 6648 2305 1421 318 492 2323 ) 2100 319 2594 2487
20208 (n=2762) B (84) (51) (12) (18) (84) (76) (12) (94) (90)
Placebo 6649 2371 1387 330 515 2335 ) 2077 391 2594 2494
(n=2760) - (86)  (50) (12) (19) (85) (75) (14) (94) (90)
COPS, Colchicine 60410 322 201 128 75 59 5 51 15 389 393
2020% (n=396) B 81 (51) (32) (19) (15) (1 (13) (4) (98) (99)
Placebo 60410 310 199 149 76 59 11 50 19 397 391
(n=399) B (78)  (50) 37 (19) (15) (3) (13) 5) (99) (98)
AKRAMI,  Colchicine 5748 86 52 52*** 27 10 5** 16 4 120 120
202* (n=120) - (72) (43) (43) (23) (8) 4 (13) (3) (100) (100)
Placebo 5747 87 59 49*+* 32 12 4 20 3 129 129
(n=129) - (67) (46) (38) (25) ) (3) (16) 2) (100) (100)
CONVINCE, Colchicine 66410 1081 1026 350 358 ) 157 ) ) 1470 1524
20241 (n=1569) = (69) (65) (22 (23) (10) (94) 97)
Placebo 66410 1110 1031 344 343 ) 174 ) ) 1480 1542
(n=1575) - (71)  (66) (22) (22) (11) (94) (98)
CHANCE-3, Colchicne 66 2632 3175 1051 1331 57 1194 ) ) 3988 4000
2024 (n=4176) (58-73) (63) (76) (25) (32) ) (29) (96) (96)
Placebo 66 2578 3223 979 1346 65 1219 ) ) 3976 3959
(n=4167) (59-73) (62) (77) (24) (32) ) (29) (95) (95)
CLEAR, Colchicine 61410 2803 1620 1461 658 309 ) 345 ) 3408 3428
20245 (n=3528) - (80)  (46) (41) (19) 9) (10) 97) 97)
Placebo 61410 2821 1613 1423 645 324 ) 364 ) 3416 3405
(n=3534) - (80)  (46) (40) (19) 9) (10) 97) (96)

CABG: coronary artery bypass graft; HTN: hypertension; MI: myocardial infarction; PCI: percutaneous coronary intervention.

Int J Cardiovasc Sci. 2026; 39:e20250245



Sousa et al.
Low-dose colchicine for secondary prevention

Original Article

Risk reductions for Ml and unstable angina were also
similar. Still, our analysis did not show a benefit in stroke
prevention, in contrast to some studies involving lipid-
lowering therapies.?¢-2%

Inflammation in atherosclerosis is a complex process, and
a deeper understanding of its mechanisms may help identify
which patients benefit most.>® To date, most trials have
focused on patients after an acute event, resulting in less
evidence for the treatment of chronic conditions and long-
term care. Additionally, the benefit of drug therapy might
be limited in patients with MI after revascularization.'-3*
Ongoing studies in this field may eventually elucidate the
role of colchicine in secondary prevention (ClinicalTrials.
gov identifiers: NCT06095765 and NCT06472908).
Nevertheless, additional investigations involving patients
with stable clinical profiles and clearly defined inflammatory
risk are warranted.

Several limitations should be considered. First, moderate
to high heterogeneity was observed across studies, possibly
reflecting differences in study methodology and population.
Furthermore, the studies used varying definitions of
MACE. To tackle this limitation, our primary endpoint had
a consistent definition (cardiovascular mortality, Ml, or
stroke) and the magnitude of effect was similar regardless
of the definition of MACE used. A significant Egger’s test
and asymmetry in the funnel plot suggests a degree of
publication bias; therefore, we cannot exclude this influence
on the results of our study. Nonetheless, sensitivity analyses
were consistent across different outcomes. Moreover, the
risk of bias was classified as low in different publications,
but critical assessment of individual trials is always of great
importance. Finally, the absence of individual patient data
limited our ability to perform detailed subgroup analyses.

Conclusion

Colchicine was associated with significant efficacy in
the secondary prevention of non-fatal outcomes, including
MACE, MI, and unstable angina, among patients with prior
cardiovascular or cerebrovascular events. No benefit was
observed in reducing cardiovascular mortality or preventing
stroke. Despite an increased risk of gastrointestinal
symptoms, no significant impact on severe adverse events
or non-cardiovascular mortality was observed. However,
high discontinuation rates may limit the widespread use
of colchicine in real-world clinical practice.
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