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ABSTRACT

Background and Colchicine has emerged as a safe and inexpensive anti-inflammatory medication to target the residual risk of cardiovascular

Aims events in the secondary prevention of coronary artery disease. Two recently published randomized controlled trials (RCTs)
investigating colchicine in the post-stroke and post-myocardial infarction (MI) populations warrant a re-evaluation of colchi-
cine. New evidence was synthesized in a systematic review and meta-analysis to determine the long-term efficacy and safety
of colchicine for the secondary prevention of vascular disease.

Methods Randomized controlled trials comparing the incidence of cardiovascular events between patients with clinically manifest vas-
cular disease randomized to colchicine vs. placebo and >12-month follow-up were included. The primary efficacy endpoint
is major adverse cardiovascular events (MACE) and includes cardiovascular mortality, Ml, ischaemic stroke, and urgent cor-
onary revascularization. The DerSimonian and Laird random effects model was used to calculate pooled effect estimates.

Results Six RCTs, with a pooled sample size of 21 800 patients, were included (colchicine n =10 871; placebo n = 10 929). Over a
follow-up of 12-34 months, colchicine reduced the incidence of MACE compared with placebo [pooled hazard ratio .75,
95% confidence interval (Cl) .56—.93]. The reduction in cardiovascular events among colchicine patients was driven by re-
ductions in Mls, ischaemic strokes, and urgent coronary revascularizations (P < .05 for all). No differences were detected for
safety outcomes (P> .05 for all), including non-cardiovascular deaths (risk ratio 1.08, 95% CI .76—1.54).

Conclusions This updated meta-analysis of RCTs demonstrated a substantial reduction in MACE, MI, ischaemic stroke, and recurrent
coronary revascularization with colchicine compared with placebo. Therefore, the results support the use of colchicine
to reduce recurrent cardiovascular events.
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Structured Graphical Abstract

Key Question

What is the efficacy and safety of low-dose colchicine on secondary prevention of vascular events compared to guideline-directed

medical therapy only?

Key Finding

In this updated systematic review and meta-analysis of 6 randomized controlled trials of secondary prevention in vascular disease patients
(N =21 800), the addition of low-dose colchicine resulted long-term in a 25% reduction in the risk of major cardiovascular events
(MACE), as well as fewer myocardial infarctions, ischemic strokes, and recurrent coronary revascularizations, with a neutral effect on

all-cause and non-cardiovascular mortality.

Take Home Message

Contemporary evidence demonstrates that colchicine is safe and has a substantial protective treatment effect against MACE among
vascular patients, therefore supporting the uptake of colchicine for secondary prevention of vascular events.

European Society of Cardiology Guidelines (2024) recommend daily low-dose colchicine
(0.5 mg/day), in addition to guideline-directed therapy, to patients with coronary artery
disease with a class lla recommendation

This updated systematic review and meta-analysis of 6 randomized controlled trials in

21 800 patients with vascular disease (post-myocardial infarction, stroke, and stable CAD)

demonstrated that colchicine (compared to medical therapy only) reduced:

Myocardial
infarction

Ischaemic stroke

Urgent coronary
revascularization

Colchicine * Coronary artery disease ¢ Atherosclerosis * Cardiovascular disease ¢ Myocardial infarction ¢ Stroke

Keywords
Secondary prevention * Inflammation

Introduction

Over the last decade, inflammation has emerged as an important thera-
peutic target for the management of atherosclerotic coronary artery
disease (CAD)."" In a contemporary analysis of statin-treated athero-
sclerosis patients enrolled in large, randomized trials (N = 31 245), high-
sensitivity C-reactive protein (hsCRP) as an inflammatory biomarker
was shown to be a more powerful determinant of recurrent cardiovas-
cular events, cardiovascular mortality, and all-cause mortality, than
LDL-cholesterol.* The efficacy of an intervention targeting inflammation
in the CAD population was first demonstrated in the Canakinumab

Hazard Ratio Weight

RCT with 95% CI (%)
MACE l

Clear synergy (2024) 0.98 [0.84, 1.15] 27.00
LoDoCo2 (2020) E 3 0.69 [0.57, 0.83] 28.65
COPS (2020) —m— 0.47 [0.27, 0.82] 19.06
coLcor (2019) - 0.77 [0.61, 0.96] 25.29
Heterogeneity: 0.75 [0.56, 0.93]

T?=0.03, I> = 77.06%, H* = 4.36

Test of §, = 9}: Q(3) =13.08, p = 0.00

Test of 6 = 0:z=8.00, p = 0.00

0 05 1 15 2

D —

Favours colchicine Favours placebo

Anti-inflammatory Thrombosis Outcome Study (CANTOS; N =10061),
which showed that inhibition of interleukin-1B with the monoclonal anti-
body canakinumab led to a 15% reduction in cardiovascular events among
patients with hsCRP >2 mg/L.> As such, the results of CANTOS were a
proof-of-concept for the reduction of inflammation in secondary preven-
tion of CAD and led to an increased focus on anti-inflammatory therapies
to reduce the residual risk of cardiovascular events due to plaque destabil-
ization and rupture.'?

Colchicine has emerged as an inexpensive alternative anti-
inflammatory treatment for CAD.®'? Colchicine has an established
safety profile and is indicated for the treatment of gout, familial
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Mediterranean fever, and |:>ericarditis.6’12 The anti-inflammatory mech-
anism of colchicine is mediated by the inhibition of neutrophils and the
release of inflammatory cytokines (interleukin-1 and 6)."~ Several trials
in the CAD population have shown that colchicine is effective in redu-
cing major adverse cardiovascular events [MACE: cardiovascular death,
stroke, myocardial infarction (Ml), and revascularization], including in
the post-MI and stable CAD populations.®™ In a meta-analysis per-
formed in 2021, low-dose colchicine (.5 mg daily) compared with pla-
cebo reduced MACE by 32%."® As such, the European Society of
Cardiology has included colchicine as a Class lla recommendation for
CAD patients."* In addition, the US Food and Drug Administration
has also approved colchicine for CAD patients. Despite guideline re-
commendations and available evidence demonstrating that colchicine
provides additional protection against MACE, the uptake of colchicine
in daily clinical practice remains limited.

The recently published Colchicine and Spironolactone in patients
with Myocardial Infarction/Synergy Stent Registry (CLEAR-SYNERGY;
N =7062) randomized trial has provided further evidence for the use
of colchicine in daily practice. CLEAR-SYNERGY investigated colchicine
in the acute MI population.”® The trial was conducted during the
COVID-19 pandemic and failed to detect the benefits of colchicine, pro-
viding inconsistent evidence about its efficacy profile. Therefore, the ob-
jective of the present study was to synthesize new evidence in a
systematic review and meta-analysis to re-evaluate the efficacy and
safety of colchicine for the secondary prevention of atherosclerotic vas-
cular disease.

Methods
Search strategy

The meta-analysis was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (checklist in Supplementary data online, Table S7). Randomized
controlled trials (RCTs) comparing colchicine to placebo or no colchicine
for secondary cardiovascular prevention were searched and selected in
Medline (PubMed), EMBASE, and Cochrane Central (from inception to 5
November 2024). Citation chasing was conducted in Google Scholar,
Scopus, and Web of Science to maximize the sensitivity of the search.
Secondary prevention was defined as patients with clinically manifest or es-
tablished vascular disease, including MI, stable CAD, and stroke. Query
terms included ‘colchicine’, ‘coronary artery disease’, ‘acute coronary syn-
drome’, ‘myocardial infarction’, ‘cardiovascular disease’, ‘atherosclerosis’,
‘stroke’, and ‘secondary prevention’, either separately or in combination
(detailed list provided in Supplementary data online, Methods).

Study selection, data extraction, and bias
assessment

Eligible RCTs included in the present meta-analysis: (i) compared daily use
of primarily low-dose colchicine (.5 mg daily) to placebo or no colchicine for
secondary cardiovascular prevention; (ii) reported at least one of the fol-
lowing outcomes: cardiovascular death, Ml, stroke, cardiac arrest, or urgent
coronary revascularization; (iii) treated all patients with guideline-directed
medical therapy in addition to the randomized treatment; (iv) had a
minimum follow-up of at least 12 months; and (v) were published in a peer-
reviewed scientific journal. Similar to statin therapy, the benefits of colchi-
cine are time-dependent, with anti-inflammatory effects on atherosclerotic
plaques likely requiring at least 12 months.'® Therefore, the present
meta-analysis focused on the long-term effects of colchicine, and trials
such as CHANCE-3 with a short follow-up period of 3 months, were
not included. Review articles, editorials, meta-analyses, observational stud-
ies, and published abstracts were excluded.

Two independent reviewers screened eligible trials and included an initial
screening of titles and abstracts, followed by full-text reviews. The re-
viewers were not blinded to the titles of the journals, authors, or affiliated
institutions. The reviewers reached a consensus on the included studies.

Study characteristics, patient characteristics, and outcomes were ex-
tracted from the intent-to-treat population for each included study.
Study quality was assessed with the Cochrane Collaboration risk-of-bias
tool for randomized trials."”

Endpoints

The primary efficacy endpoint was MACE which included a composite of
cardiovascular death, Ml, ischaemic stroke, and urgent coronary revascular-
ization. Secondary efficacy endpoints consisted of the components of the
primary endpoint. The efficacy of colchicine among subgroups (i.e. age,
sex, and diabetes) was only investigated for the primary composite end-
point. Safety outcomes were limited to serious adverse events (SAEs)
and included hospitalizations for gastrointestinal events, infections, and
pneumonia, as well as diagnosis of cancer.

Strategies for data synthesis, statistical

analyses, and evaluation of evidence
Pooled hazard ratios (HRs) with corresponding 95% confidence intervals
(Cls) were calculated for the primary and secondary efficacy endpoints
with the DerSimonian and Laird random-effects model. Risk ratios (RRs)
and 95% Cls were also computed with the DerSimonian and Laird
random-effects model. Higgins I* statistic was used to evaluate heterogen-
eity, with I values stratified as <25%, 25%—75%, and >75% for low, mod-
erate, and high degrees of heterogeneity, respectively. Further,
inconsistency and variability in the treatment effect between subgroups
were evaluated with the Q, statistic.'® The Egger's regression test and fun-
nel plots were conducted to assess publication and small study bias.
Multiple sensitivity analyses were conducted to (i) exclude the
CONVINCE trial (only trial of post-stroke patients), (i) include only
pre-COVID-19 results, and (iii) include RCTs in patients with chronic cor-
onary disease. In addition, RRs and 95% Cls were calculated for modified
primary (i.e. cardiovascular mortality, Ml, ischaemic stroke, and coronary re-
vascularization) and secondary efficacy endpoints, as defined in a
meta-analysis performed by Fiolet et al.'® Statistical analyses were con-
ducted with Stata (Version 16, StataCorp, College Station, TX, USA).

Results

Literature search results and risk of bias
Of 298 studies identified, 6 RCTs met all the inclusion criteria and none
of the exclusion criteria. The characteristics of included RCTs are listed
in Table 1. All trials investigated colchicine in secondary prevention
among populations with atherosclerotic disease, including post-Ml
[Colchicine  Cardiovascular Outcomes Trial (COLCOT) and
CLEAR-SYNERGY], post-stroke (CONVINCE), stable CAD
[Low-Dose Colchicine (LoDoCo) and Low-Dose Colchicine 2
(LoDoCo2)], and acute coronary syndrome [COlchicine in Patients
with acute coronary Syndrome (COPS)].6%1%2

The pooled sample size from the included trials was 21 800 patients.
A total of 10871 patients were randomized to colchicine, and 10 929
patients were randomized to placebo (or no colchicine, in the
LoDoCo trial only). Patients were followed from 12 to 33.6 months,
depending on the trial. The Cochrane Collaboration risk-of-bias assess-
ment tool classified five trials as ‘low risk’ for overall bias’~ and one trial
as a potential for ‘some concern® (see Supplementary data online,
Table S2).


http://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehaf174#supplementary-data
http://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehaf174#supplementary-data
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Patient characteristics

Baseline patient characteristics for each RCT are summarized in Table 2. s g il 9
The mean age of patients ranged from 60 to 67 years and more than g o T S 2 g o g £ 5
90% of patients were on concomitant statin therapy. The v iRz S “ . - & <
CONVINCE trial of prior stroke patients differed from the other in- E = °
cluded trials with the inclusion of more women (30% vs. <21%) and l g ;«7 2 g
a higher prevalence of hypertension (65% vs. <52%; CONVINCE vs. v 29 Y i e = % S
other trials; Table 2). The CONVINCE trial did not report the history : 3 g 12 ~ = = o
of percutaneous coronary intervention (PCl) and coronary artery by- v * z
pass grafting (CABG), however, amongst the other included studies, o o O
the LoDoCo and LoDoCo? trials for stable CAD patients had a sub- : 9 E & - B - ‘qg) 108, 5
stantially higher rate of prior PCl (>55% vs. <18%) and prior CABG g § o A o @ S o & X
(>11% vs. <5%) than the other trials, respectively (Table 2). The distri- itz :8 Z*é' g
bution of all other patient characteristics was relatively similar between E
tral. 5283 i3
022y - X 2 &2 &
Clinical efficacy endpoints sdiy 7 Y e g 7
For the primary efficacy endpoint of MACE (i.e. composite of cardio- 10S:® < Z
vascular death, Ml, ischaemic stroke, and urgent coronary revasculariza- P 9
tion), colchicine was associated with a significant reduction of 25% @ E ﬁ T B ~ Bl S =
compared with patients assigned to placebo or no colchicine (pooled o £ LA - R A "~ >
HR .75, 95% Cl .56-93; > =77.1%; Figure 1). In addition, colchicine 3 = ©
was associated with significant reductions in the incidence of Mls 8 v §¢
(pooled HR, .71; 95% CI, .51-91; I*=62.5%), ischaemic strokes 9: E N N o N - o
(pooled HR, .63; 95% Cl, .34-92; I = 61.1%), and urgent coronary re- B EH BH Bl
vascularizations (pooled HR, .67; 95% Cl, 41-.93; I* = 77.6%; Figure 1). K3 &
However, no significant difference was detected for cardiovascular - q_
mortality (Figure 1). 82 :c
. . X X Toem T m o S W N
The results for MACE (i.e. composite of Ml, ischaemic stroke, coron- F8 c+>| 94 o o ¢ x
ary revascularization, and cardiovascular death), M, and coronary re- w 2 Z:3
vascularization were consistent in the sensitivity analysis for pooled g o
risk ratios that included all trials; however, the protective effect against O g § g
stroke did not reach statistical significance (Figure 2). In a sensitivity ana- s "IT :I E § % g 2 g
lysis excluding the post-stroke CONVINCE trial, the magnitude of the g Z:a )
protective effect of colchicine increased, and heterogeneity () be- : : §
tween studies decreased (see Supplementary data online, Figure S7). ° '6: 2 §
In addition, pooled pre-COVID results including those from @ QY > 2 PRI hs | T
CLEAR-SYNERGY (n = 1989 of 7062 patients included) demonstrated " n‘—_‘ g 0 - N o ?ég
a greater reduction in MACE with colchicine compared with placebo o: ¥~ A o
(HR, .70; 95% Cl, .60—.81; Supplementary data online, Figure $2). In add- 2 Leg I 28
ition, heterogeneity between pooled studies was substantially lower in 8 ‘Tm i o« n 9 o o | 2 =
the pre-COVID sensitivity analysis (> =22.59%) compared with the S T: 4 z 3 & 2 A & % 1
main analysis that included all patients (/> = 77.06%). There was a trend ) S Z 3 E §
towards a statistically significant difference detected in trials that only % A~ g ;
included acute coronary disease patients only (HR, .76; 95% CI, .50— § g § ok o I E < B o o 3 E:
1.02; Supplementary data online, Figure S3). = B - z98 &9 4q S| 29
Visual inspection of funnel plots showed they were symmetrical, and : ‘o vz = g é ;9
the results of the Egger’s test indicated there was no significant risk of § § o = g %ﬂ
publication bias for all outcomes (P> .05 for all; Supplementary data T [9:E § N £ . S ;
o 8 2N o2 o o9 5|1 93
online, Figure $4). e t5 oy L - 9 N o9 ow I
| gz ® 5
Subgroup analyses S : : “ _ H ‘g
The was no significant difference in the incidence of the primary com- g 1 < <) % ‘%_5
posite cardiovascular endpoint for age, sex, and diabetes strata & g °\:’ _ 5 2 | & _T;
(Figure 3). All analyses were not powered for subgroup analyses, and A = & -g R S;o 80 % g &
further, too few women enrolled in trials to evaluate an effect ~ § & & % ~ = E g §
(Figure 3). Overall, the Qy, statistic suggests that there is minimal variabil- % g, 2 5 § = _% _% é G g
ity and inconsistency in the treatment effect between strata in subgroup l‘_‘ Al s T oy = = 2 g mé’

analyses (P> .05 for all).
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Hazard Ratio = Weight
RCT with 95% CI (%)

MACE L

CLEAR SYNERGY (2024) 0.98[084, 115 27.00

LoDoCoz2 (2020) = 0.69[057, 0.83] 28.65

COPS (2020) - 0.47[0.27, 0.82] 19.06
>

COLCOT (2019) 0.77[0.61, 0.96] 25.29
Heterogeneity: 12 = 0.03, I> = 77.06%, H? = 4.36 0.75[0.56, 0.93]

Test of 6, = 6;: Q(3) = 13.08, p = 0.00
Test of 6 =0:z=8.00, p =0.00

Cardiovascular Mortality

CLEAR SYNERGY (2024) - 103[0.80, 1.34] 59.03
CONVINGE (2024) — W 097[049, 192] 842
LoDoCo2 (2020) S S 0.80[0.44, 1.44] 17.21
COPS (2020) 3.09[032 29.71] 0.2
COLCOT (2019) S S 0.84[0.46, 152] 1532
Heterogeneity: 2 = 0.00, I2 = 0.00%, H2 = 1.00 <P 0.96[0.75, 1.16]

Test of 6, = 6;: Q(4) =0.93, p=0.92
Test of 6 =0:z=9.04, p =0.00

Myocardial Infarction

CLEAR SYNERGY (2024) —_— 0.92[0.70, 1.20] 19.80
CONVINCE (2024) — 0.93[0.55, 1.58] 10.02
LoDoCo2 (2020) —— 0.70[0.53, 0.93] 22.20
COPS (2020) —— 0.52[0.25, 1.07] 13.13
COLCOT (2019) —— 0.91[0.68, 1.21] 19.09
LoDoCo (2013) - 0.25[0.08, 0.76] 15.77
Heterogeneity: T = 0.04, I? = 62.46%, H? = 2.66 <& 071[051, 0.91]

Test of 8, = 6;: Q(5) = 13.32, p = 0.02
Testof 6 =0:z2=6.88, p=0.00

Ischemic Stroke

CLEAR SYNERGY (2024) —+®—— 1.16[0.77, 1.75] 16.65
CONVINCE (2024) —— 0.80[0.62, 1.03] 27.39
LoDoCo2 (2020) ——T 0.66[0.35, 1.25] 17.97
COPS (2020) = 0.34[0.07, 1.70] 9.09
COLCOT (2019) —— 0.25[0.08, 0.75] 22.21
LoDoCo (2013) 0.23[0.03, 2.03] 6.69
Heterogeneity: 12 = 0.07, I> = 61.09%, H? = 2.57 ‘ 0.63[0.34, 0.92]

Test of 6, = 6;: Q(5) = 12.85, p = 0.02
Testof 6 =0: z=4.25, p =0.00

Urgent Coronary Revascularization

CLEAR SYNERGY (2024) —— 0.99[0.79, 1.22] 27.43
LoDoCo2 (2020) - 0.75[0.60, 0.94] 29.52
COPS (2020) - 0.26[0.07, 0.92] 17.32
COLCOT (2019) —— 0.50[0.31, 0.81] 25.72
Heterogeneity: T2 = 0.05, I2 = 77.62%, H2 = 4.47 ‘ 0.67[0.41, 0.93]

Test of 8, = 6;: Q(3) = 13.41, p = 0.00
Testof 6 =0:z=5.04, p =0.00

r T T 1
0 .5 1 15 2

< »
»

|
Favors Colchicine Favors Placebo

Random-effects DerSimonian—Laird model

Figure 1 Forest plot of clinical efficacy endpoints (hazard ratios)
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Colchicine Placebo Risk Ratio Weight

RCT Yes No Yes No with 95% CI (%)
MACE: CV mortality, MI, ischemic stroke, coronary revascularization AL

CLEAR SYNERGY (2024) 322 3,206 327 3,207 0.99[0.85, 1.14] 22.85
CONVINCE (2024) 148 1,421 183 1,392 —— 0.81[0.66, 1.00] 20.03
LoDoCo2 (2020) 187 2,575 264 2,496 —— 0.71[0.59, 0.85] 21.27
COPS (2020) 23 373 41 358 <@—— 0.57[0.35, 0.92] 9.11
COLCOT (2019) 131 2,235 170 2,209 —i— 0.77[0.62, 0.97] 19.26
LoDoCo (2013) 16 266 35 215 <—— 0.41[0.23, 0.71] 7.48
Heterogeneity: T2 = 0.03, I2 = 70.67%, H? = 3.41 e 0.75[0.63, 0.90]

Test of 8, = 6;: Q(5) = 17.05, p = 0.00
Testof 6 =0:z=-3.08, p=0.00

Cardiovascular death

CLEAR SYNERGY (2024) 117 3,411 113 3,421 —— 1.04[0.80, 1.34] 62.03
CONVINCE (2024) 26 1,543 25 1550 ————@——— 1.04[0.61, 1.80] 13.52
LoDoCo2 (2020) 20 2742 25 2735 <——@—(—— 0.80[0.45, 1.44] 11.69
COPS (2020) 3 393 1 398 3.02[0.32, 28.94] 0.79
COLCOT (2019) 20 2,346 24 2355 <@ —(——— 0.84[0.46, 1.51] 11.49
LoDoCo (2013) 0 282 4 246<——————— 0.10[001, 1.82] 047
Heterogeneity: T2 = 0.00, I2 = 0.00%, H? = 1.00 ~ - 0.98[0.80, 1.20]

Test of 8, = 8;: Q(5) = 4.32, p = 0.51
Testof 6 =0:z=-0.20,p=0.84

Myocardial Infarction

CLEAR SYNERGY (2024) 102 3426 111 3,423 | 0.92[0.71, 1.20] 22.91
CONVINCE (2024) 33 1,536 34 1541 ——— @ — 0.97[0.61, 1.56] 7.15
LoDoCo2 (2020) 85 2677 117 2,643 — MW 0.73[0.55, 0.96] 21.34
COPS (2020) 89 307 98 301 B 0.92[0.71, 1.18] 25.48
COLCOT (2019) 89 2277 98 2,281 e 0.91[0.69, 1.21] 20.30
LoDoCo (2013) 10 272 18 282 <— 0.49[0.23, 1.05] 2.82
Heterogeneity: T2 = 0.00, I2 = 0.00%, H? = 1.00 <o 0.86[0.76, 0.98]

Test of §, = 6;: Q(5) = 4.49, p=0.48
Testof 6 =0:z=-2.32,p=0.02

Stroke

CLEAR SYNERGY (2024) 50 3,478 43 3,591 ———#@——— 1.20[0.80, 1.80] 26.53
CONVINCE (2024) 120 1,449 150 1,425 —— 0.80[0.64, 1.01] 35.52
LoDoCo2 (2020) 18 2,744 25 2735 <—®——|—— 0.72[0.39, 1.32] 18.23
COPS (2020) 4 392 7 392 0.58[0.17, 1.95] 6.61
COLCOT (2019) 5 2361 19 2,360 <—— 0.26[0.10, 0.71] 9.39
COPS (2013) 2 280 4 246 0.44[0.08, 240] 373
Heterogeneity: T2 = 0.07, |2 = 47.29%, H? = 1.90 —all 0.75[0.54, 1.06]

Test of 8, = 8;: Q(5) = 9.49, p = 0.09
Testof 6=0:2=-1.62,p=0.11

Coronary Revascularization

CLEAR SYNERGY (2024) 164 3,364 166 3,368 —— 0.99[0.80, 1.22] 28.24
CONVINCE (2024) 3 1,569 7 1568 <— 0.43[0.11, 1.66] 1.74
LoDoCo2 (2020) 151 2,611 184 2576 —— 0.82[0.67, 1.01] 28.45
COPS (2020) 16 380 33 366 < 0.49[0.27, 0.87] 8.05
COLCOT (2019) 132 2,234 164 2,215 —— 0.81[0.65, 1.01] 27.10
LoDoCo (2013) 13 269 22 228 — 0.52[0.27, 1.02] 6.42
Heterogeneity: 12 = 0.02, 12 = 42.52%, H*> = 1.74 ‘ 0.79[0.66, 0.95]

Test of 6, =6: Q(5) =8.70, p = 0.12

i

Testof 6 =0:z=-2.49, p=0.01

P 0.5 1 é
Favors colchicine  Favors plaC:bo
Random-effects DerSimonian-Laird model
Figure 2 Forest plot of clinical efficacy endpoints (risk ratios)
M aior adverse events gastrointestinal events, and diagnoses of cancer between patients rando-
No significant differences were detected for all-cause mortality ~ Mized to colchicine or placebo (Figure 4). Moderate degrees of hetero-

(RR, 1.01; 95% Cl, .80-1.28), non-cardiovascular mortality (RR, 1.08; geneity were detected for all-cause (I2 =46.7%) and non-cardiovascular
95% Cl, .76-1.54), infections, pneumonias, hospitalizations for (" = 53.0%) mortality as well as pneumonia (I* = 64.8%) (Figure 4).
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Hazard Ratio

RCT N RCTs N Patients with 95% CI
Age

P
<=65 years 4 10779 —_— 0.60[0.09, 1.28]
>65 years 4 7345 0.80[ 0.11, 1.70]
Test of group differences: Q,(2) = 0.14, p = 0.93
Sex

R
Men 4 14768 0.65[0.09, 1.40]
Women 4 3355 0.86[0.12, 1.84]
Test of group differences: Q,(2) =0.13, p = 0.94
Diabetes

P
Diabetes 4 3420 0.73[0.10, 1.57]
No Diabetes 4 11742 0.68[0.10, 1.46]
Test of group differences: Q,(2) = 0.01, p = 1.00

o 5 1 15 2

Random-effects DerSimonian—Laird model

Figure 3 Forest plot of subgroup analyses (primary composite outcome)

Discussion

In this updated meta-analysis of RCTs comparing colchicine to placebo
(or no colchicine) for secondary cardiovascular prevention, we demon-
strated that: (i) treatment with colchicine reduced the incidence of
MACE by 25%; (ii) colchicine was primarily associated with fewer Mls,
ischaemic strokes, and urgent coronary revascularizations; (iii) no het-
erogeneity in treatment effect was detected by age, sex, or diabetes,
and (iv) colchicine was relatively safe, including no difference in all-cause
and non-cardiovascular deaths (Structured Graphical Abstract). Although
the addition of newer trials attenuated the magnitude of the pooled pro-
tective effect of colchicine, reductions in cardiovascular events remained
substantial, further supporting the use of colchicine in combination with
guideline-directed medical therapy to decrease cardiovascular events in
the atherosclerotic vascular disease population.

Colchicine in patients with coronary artery
disease

This updated meta-analysis (including CLEAR-SYNERGY) shows the
large benefits of low-dose colchicine on cardiovascular events in patients
with CAD. The neutral results of CLEAR-SYNERGY'® are discordant
with those of COLCOT, LoDoCo2 and a recent meta-analysis that in-
cluded 14738 patients and 1198 cardiovascular events.””'"” In
CLEAR-SYNERGY, there was a reduction of 22% in the incidence of
a primary endpoint event with colchicine vs. placebo before the

Favors colchicine Favors placebo

COVID-19 pandemic, which was lost during the pandemic, with an
interaction between the COVID-19 phase and the treatment effect
(P <.10). The inverted relationship between the incidence of non-fatal
Ml and all-cause deaths in CLEAR-SYNERGY is consistent with the pub-
lished impact of COVID-19 on cardiovascular clinical care and under-
reporting of non-fatal events.?"*? The same phenomenon related to
the pandemic was observed in the Dal-GenE-1 study, in which the MI/
all-death ratio decreased from 1.74 before the COVID-19 pandemic
to .96 during the pandemic.”® In CLEAR-SYNERGY, the Ml/all-cause
death ratio was even more markedly inverted at .62, with rates of Ml
and death at 3.1% and 5.1% for a median follow-up of 3 years. In con-
trast, the COMPLETE trial conducted before the COVID era reported
rates of Ml and death of 7.9% and 5.2% with the same median follow-up
of 3 years.”* These data indicate major under-reporting of Ml during the
pandemic in CLEAR-SYNERGY. Dal-GenE-1, IRONMAN, and
GUIDE-HF are other published trial results that were also affected by
the COVID-19 pandemic, with a loss of significance during the
pandemic, 23>

Furthermore, inflammation was not controlled in the colchicine arm
of CLEAR-SYNERGY with a least-squares mean hsCRP of 3.0 mg/L
(95% Cl 2.6-3.5), in contrast to the on-treatment median values of
112 mg/L [interquartile range (IQR): .77-2.10] in COLCOT and
.94 mg/L (IQR:.53-1.93) in LoDoCo2. These data are important, given
that CANTOS has previously shown that inflammation reduction ther-
apy lowers the incidence of cardiovascular events only in those with an
on-treatment hsCRP <2.0 mg/L (as in COLCOT and LoDoCo2), but
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Colchicine Placebo Risk Ratio Weight
RCT Yes No Yes No with 95% CI (%)
All-Cause Mortality
CLEAR SYNERGY (2024) 162 3,366 179 3,355 —— 0.91[0.74, 1.12] 31.40
CONVINCE (2024) 71 1,498 66 1,509 — i 1.08[0.78, 1.50] 23.02
LoDoCo2 (2020) 73 2,689 60 2,700 —— 1.22[0.87, 1.70] 22.42
COPS (2020) 8 388 1 398 > 8.06[1.01, 64.15] 1.25
COLCOT (2019) 43 2,323 44 2335 0.98[0.65, 1.49] 18.08
LoDoCo (2013) 4 278 10 240 0.35[ 0.11, 1.12] 3.83
Heterogeneity: 12 = 0.03, I2 = 46.74%, H2 = 1.88 1.01[0.80, 1.28]
Test of 6, = 6: Q(5) =9.39, p =0.09
Testof 6 =0:z=0.12, p=0.91
Non-Cardiovascular Mortality
CLEAR SYNERGY (2024) 45 3,483 66 3,468 <—W—| 0.68[0.47, 0.99] 25.96
CONVINCE (2024) 45 1,524 41 1,534 — i 1.10[0.73, 1.67] 24.32
LoDoCo2 (2020) 53 2,709 35 2,725 —— 1.51[0.99, 231] 24.08
COPS (2020) 5 391 0 399 11.08[0.61, 199.77] 1.45
COLCOT (2019) 23 2,343 20 2,359 —_— 1.16[0.64, 2.10] 18.01
LoDoCo (2013) 4 246 5 277 0.90[0.25, 3.32] 6.17
Heterogeneity: T2 = 0.09, |2 = 52.95%, Hz = 2.13 P 1.08[0.76, 1.54]
Test of 6, = 6: Q(5) = 10.63, p = 0.06
Testof 8 =0:z=0.44, p = 0.66
Infection
CLEAR SYNERGY (2024) 87 3,441 101 3,433 —a— 0.86 [ 0.65, 1.14] 1459
CONVINCE (2024) 313 1,256 325 1,250 0.97[0.84, 1.11] 56.39
LoDoCo2 (2020) 137 2,625 144 2,616 095[0.76, 1.19] 2219
COLCOT (2019) 51 2,315 38 2,341 1.35[0.89, 2.05] 6.83
Heterogeneity: 12 = 0.00, I2 = 3.46%, H2 = 1.04 0.97[0.87, 1.08]
Testof 6, = 6:Q(3) =3.11, p=0.38
Test of 6 =0: z=-0.56, p = 0.57
Pneumonia
CONVINCE (2024) 37 1532 42 1533 ——W|— 0.88[0.57, 1.37] 37.39
LoDoCo2 (2020) 46 2,716 55 2,706 —W—F— 0.84[0.57, 1.23] 39.84
COLCOT (2019) 21 2,345 9 2,370 —=—> 2.35[1.08, 5.11] 22.76

Heterogeneity: T2 = 0.12, |2 = 64.79%, H2 = 2.84 > 1.08[0.66, 1.77]
Test of §, = 8;: Q(2) = 5.68, p = 0.06
Testof 6 =0:z2=0.31,p=0.76

Hospitalization for Gastrointenstional Event

CONVINGE (2024) 54 1515 46 1,529 — 1.18[0.80, 1.74] 35.33
LoDoCo2 (2020) 53 2709 50 2,710 1.06[0.72, 1.55] 36.11
COLCOT (2019) 47 2319 36 2,343 1.31[0.85, 2.02] 2857
Heterogeneity: T2 = 0.00, I2 = 0.00%, Hz = 1.00 1170093, 147

Testof 6, = 6: Q(2) =0.54, p=0.77
Testof 6=0:z2=1.33,p=0.18

Diagnosis of Cancer

CONVINCE (2024) 81 1,488 86 1,489 0.95[0.70, 1.27] 33.82
LoDoCo2 (2020) 120 2,642 122 2,638 0.98[0.77, 1.26] 48.58
COLCOT (2019) 44 2,322 46 2,333 0.96[0.64, 1.45] 17.60
Heterogeneity: 12 = 0.00, |2 = 0.00%, H2 = 1.00 0.97[0.81, 1.15]

Test of 8, =6, Q(2) =0.04, p = 0.98
Testof 6 =0:z=-0.39, p=0.70

0.5 1 2
« »
N >
Favors Colchicine Favors Placebo

Random-effects DerSimonian—Laird model

Figure 4 Forest plot of serious adverse events
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not in those with hsCRP > 2.0 mg/L (as in CLEAR-SYNERGY).?” The
effect of COVID-19 and the inadequate reduction of inflammation in
CLEAR-SYNERGY make its results uninterpretable. As such, whether
the results of CLEAR-SYNERGY should have been included in a
meta-analysis is uncertain. Nevertheless, the inclusion of these data in
the current meta-analysis still yielded a significant reduction of 25% in
the primary efficacy endpoint with colchicine compared with placebo.

Colchicine in the stroke population
CONVINCE was the only trial that investigated with at least 1 year of
follow-up the effects of colchicine in hospital-based patients with non-
severe cardioembolic stroke or high-risk transient ischaemic attack, a
population that constituted only 2%-3% of colchicine trials for the sec-
ondary prevention of CAD.?® In COLCOT, colchicine reduced vascular
recurrent events, including ischaemic strokes (HR, .26; 95% ClI,
10-70).” Although atherosclerosis is not the only cause of stroke, in-
flammation was shown to have a role in small vessel disease or crypto-
genic stroke, therefore it is plausible that a similar mechanism of
inflammation inhibition may decrease recurrent strokes.

The prior stroke population in the CONVINCE trial differed
from colchicine CAD trials, with a greater proportion of women
and a higher prevalence of hypertension.® Further, CONVINCE
did not include haemorrhagic strokes, like the COLCOT and
CLEAR-SYNERGY trials.”"®*® A trend towards a reduction in a
composite of recurrent non-fatal ischaemic stroke, Ml, cardiac ar-
rest, vascular death or hospitalization for unstable angina was de-
tected among patients randomized to colchicine compared with
placebo (HR, .84; 95% Cl, .68-1.05).2° The trend seemed to
be driven by all ischaemic strokes and non-fatal ischaemic strokes
that also trended towards a reduction with colchicine (HR, .80;
95% ClI, .68—1.05); however, CONVINCE was not powered to de-
tect an effect on the component outcome of stroke.?® A statistically
significant reduction of the primary composite endpoint was de-
tected in the on-treatment analysis of the CONVINCE trial
(aHR, .80; 95% CI, .53-.99); however, on-treatment results for
stroke and non-fatal ischaemic strokes were not presented.?
Therefore, the results of the CONVINCE trial suggest that further
trials of colchicine are warranted among patients with minor athero-
sclerotic stroke.

In addition, CONVINCE patients treated with colchicine had a great-
er decrease in hsCRP compared with guideline-directed therapy only, a
reduction captured at 1-month post-baseline and persisted throughout
3 years of follow-up.*® Although the overall results for colchicine in the
prior stroke population are inconclusive with the CONVINCE trial, in-
dication for a protective effect with colchicine warrants additional trials
to further elucidate the effect.

Treatment effects across subgroups

Despite increased power to detect heterogeneity in treatment effects
by age, sex, and diabetes, efficacy did not differ across subgroups. There
was still no significant difference detected for colchicine in women;
however, there was limited statistical power as women constituted
only 20% of the population enrolled in the trials. As a result, with no
significant heterogeneity between subgroups, widespread use of colchi-
cine for secondary prevention may be considered.

Safety

Colchicine has been used for centuries to treat gout and has an estab-
lished safety profile. Only the COLCOT trial detected a difference in

the rate of pneumonia between patients randomized to colchicine
(.9%) or placebo (.4%); however, unlike CANTQOS, there were no fatal
infections and further, the low event rate may have resulted in statis-
tical significance due to chance.>” Updated pooled analyses did not
show an increased risk of any serious adverse event; however, there
was a trend towards an increase in hospitalization for gastrointestinal
events that did not reach statistical significance. There was no evidence
of an increased risk of gastrointestinal cancer or other gastrointestinal
disorders (e.g. diverticular disease or biliary disease). As a similar trend
of increased rate of hospitalizations for gastrointestinal disease has not
been observed in studies of the long-term treatment of familial
Mediterranean fever, it is plausible that the result is due to chance
from a low incidence of events or to the prevalence in
CLEAR-SYNERGY of COVID-19 which often presents with gastro-
intestinal symptoms.””* Importantly, there was no effect on all-cause
and non-cardiovascular mortality. Overall, the pooled results from
the present meta-analysis further demonstrates that colchicine is
safe to use in patients with atherosclerotic cardiovascular disease
and can be initiated soon after MI, as evidenced in the
CLEAR-SYNERGY trial. Early intestinal intolerance of colchicine is typ-
ically mild and self-limiting.

Limitations

While the present meta-analysis provides the most contemporary,
comprehensive estimates of the efficacy and safety of colchicine among
patients with atherosclerotic vascular disease, key limitations need to
be considered. The Higgins I statistics showed that pooled estimates
for many efficacy endpoints had a moderate degree of heterogeneity.
There are multiple factors that may have influenced heterogeneity in-
cluding differences in the target populations, variations in dosing or dis-
continuation rates, degree of inflammation as measured by C-reactive
protein, the presence of newer inflammatory diseases such as
COVID-19, and the effect of an unexpected pandemic on the reporting
of cardiovascular events. Although the included trials investigated target
populations with similar mechanisms of action in vascular disease, we
performed multiple sensitivity analyses to reduce heterogeneity, includ-
ing the exclusion of CONVINCE (ie. stroke population) and
pre-COVID-19 effect estimates, which showed that the results were
consistent. It should be noted that assessments of heterogeneity may
also not be optimal due to the number of studies included in the
meta-analysis.

Further, strict endpoint definitions were used to ensure consistency
and accuracy of effect estimates. Nevertheless, this led to the exclusion
of key trials from primary efficacy analyses, particularly the
CONVINCE trial. Therefore, to determine the impact of the
CONVINCE trial on the efficacy endpoints, sensitivity analyses using
risk ratios, rather than hazard ratios, were calculated based on new
endpoint definitions from a meta-analysis performed by Fiolet
etal'? Also, a few subgroups could be investigated due to limited con-
sistent subgroup analyses in the CONVINCE and CLEAR-SYNERGY
trials for the primary endpoint of MACE. Finally, due to the few eligible
trials, a meta-regression analysis to assess effect modification could not
be performed; however, potential effect modification was not de-
tected in subgroup analyses.

Conclusions

The inclusion of results from new large, randomized trials provides fur-
ther robust evidence that the addition of low-dose colchicine to
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standard-of-care therapy decreases the incidence of MACE, M|, ischae-
mic stroke, and recurrent coronary revascularization in vascular disease
patients. Compared with pooled results from prior trials, the inclusion
of these additional studies attenuated slightly the overall magnitude of
the effect of colchicine, with a reduction in MACE of 25%; however, the
pooled efficacy of colchicine in vascular disease patients remains sub-
stantial, with a greater protective effect than intensive lipid-lowering
therapies, such as proprotein convertase subtilisin/kexin type 9 inhibi-
tors. In addition, this pooled analysis did not show an excess in all-cause
and non-cardiovascular mortality. Although the recently reported
CLEAR-SYNERGY trial by itself did not show an effect, the higher level
of evidence from pooled results in a meta-analysis of RCTs indicates
that long-term treatment with colchicine provides robust benefits to
vascular disease patients, as described in current clinical guideline re-
commendations. As such, contemporary safety and efficacy evidence
supports the uptake of colchicine for the secondary prevention of vas-
cular disease.

Supplementary data

Supplementary data are available at European Heart Journal online.
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