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Background. Colchicine has shown potential cardioprotective effects owing to its broad anti-inflammatory properties. We
performed a meta-analysis to assess its safety and efficacy in secondary prevention in patients with established coronary artery
disease (CAD). Methods. We searched Ovid Healthstar, MEDLINE, and Embase (inception to May 2022) for randomized
controlled trials (RCTs) evaluating the cardiovascular effects of colchicine compared with placebo or usual care in patients with
CAD. Study-level data on efficacy and safety outcomes were pooled using the Peto method. The primary outcome was the
composite of cardiovascular (CV) death, myocardial infarction (MI), or stroke. Results. A total of 8 RCTs were included with
a follow-up duration of >1 month, comprising a total of 12,151 patients. Compared with placebo or usual care, colchicine was
associated with a significant risk reduction in the primary outcome (odds ratio (OR) 0.70, 95% CI 0.60 to 0.83, P <0.0001;
I? = 52%). Risks of MI (OR 0.75, 95% CI 0.62 to 0.91, P = 0.003; I> = 33%), stroke (OR 0.47, 95% CI 0.30 to 0.74, P = 0.001;
I? = 0%), and unplanned coronary revascularization (OR 0.67, 95% CI 0.55 to 0.82, P = 0.0001; I? = 58%) were all reduced in the
colchicine group. Rates of CV and all-cause mortality did not differ between the two groups, but there was an increase in
noncardiac deaths with colchicine (OR 1.54, 95% CI 1.10 to 2.15, P = 0.01; I> = 51%). The occurrence of all other adverse events
was similar between the two groups, including GI reactions (OR 1.06, 95% CI 0.94 to 1.20, P = 0.35; I? = 42%) and infections (OR
1.04,95% CI 0.84 to 1.28, P = 0.74; I? = 53%). Conclusions. Colchicine therapy may reduce the risk of future cardiovascular events
in patients with established CAD; however, there remains a concern about non-CV mortality. Further trials are underway that will
shed light on non-CV mortality and colchicine NCT03048825, and NCT02898610.

1. Introduction

1.1. Background and Rationale. Patients with established
coronary artery disease (CAD) remain at high risk for re-
current cardiovascular events despite current evidence-based
secondary prevention that includes antithrombotic and lipid
therapies alongside lifestyle changes [1]. The residual in-
cidence of such events is estimated at 3-5% per year in pa-
tients treated with guideline-directed medical therapy [2, 3].
Improvements to current treatment options are still needed.

Persistent subclinical coronary inflammation is per-
ceived as a key driver of residual risk. A number of studies
suggested that inflammatory biomarkers play a pivotal role

in the development and progression of atherosclerosis [4, 5],
and research has now progressed into clinical trials in-
vestigating whether specifically targeting inflammation
prevents cardiovascular events [6]. Colchicine is a low-cost
drug that has been used for many years for the treatment of
inflammatory conditions such as gout, pericarditis, and
familial Mediterranean fever (FMF). It interferes with sev-
eral steps in the inflammatory process and has an antitubulin
effect that inhibits neutrophil function. In trials of gout [7]
and FMF [8], retrospective observations suggested a car-
dioprotective effect with continued use of colchicine [9].
More recently, large randomized controlled trials (RCTs)
showed potential benefit with colchicine in patients with
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stable coronary disease [10] and post-ACS [11]. We there-
fore conducted a meta-analysis of RCTs to examine the
efficacy and safety of colchicine for secondary prevention in
patients with CAD.

2. Methods

2.1. Protocol and Registration. This meta-analysis was con-
ducted in accordance with the Cochrane Handbook for
Systematic Reviews and Interventions [12] and reported
following the PRISMA checklist for meta-analysis in
healthcare interventions [13]. A protocol specifying the
objectives, inclusion criteria, and analysis methods was
submitted to PROSPERO [14] on January 21, 2021, and
registered with the number CRD42021227630.

2.2. Information Sources. We conducted systematic searches
for relevant studies comparing colchicine versus placebo or
usual care for secondary cardiovascular prevention up to
May 30, 2022. This included searching Ovid Healthstar
(from 1966), MEDLINE (from 1948), and Embase (from
1980) as well as the Cochrane Central Register of Controlled
Trials. Reference lists of included studies, relevant articles,
and related systematic reviews were also reviewed. To
identify any ongoing or recently completed studies that have
not been published, we searched conference abstracts from
the American College of Cardiology (ACC), the American
Heart Association (AHA), Transcatheter Therapeutics
(TCT), and the European Society of Cardiology (ESC) from
the last three years. Web-based registries were also searched,
including ClinicalTrials.gov and PROSPERO to identify
completed studies that have not been published.

A search strategy was created for Ovid Healthstar and
modified for application to the other databases (Figure S1).
The key concepts of the search strategy included the in-
tervention (“colchicine”), disease/morbidity subject terms
(“coronary artery disease,” “coronary heart disease,”
“myocardial ischemia,” “cardiovascular diseases,” “acute
coronary syndrome,” and “myocardial infarction”), and
study type (randomized trials). The search was limited to the
English language. Review articles, editorials, duplicates, and
post hoc analyses of original RCTs were excluded.

2.3. Eligibility Criteria. 'To be included in this meta-analysis,
all RCTs had to meet the following criteria: (1) studies that
compared colchicine versus placebo or usual care for sec-
ondary cardiovascular prevention; (2) studies that reported
at least one of the following outcomes: cardiovascular death,
myocardial infarction (MI), and stroke; (3) colchicine was
administered at any dose for a minimum of 30 days; and (4)
follow-up duration was at least 30 days.

24. Outcome Measures and Certainty of Evidence.
Information on study outcomes was abstracted for the
longest available follow-up. The primary outcome was the
composite of cardiovascular (CV) death, MI, or stroke.
Secondary analyses were conducted on the individual
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components of the primary outcome, as well as all-cause
mortality and unplanned coronary revascularization. Safety
outcomes included noncardiovascular mortality, gastroin-
testinal events, infection, cancer, myalgia, and myelotoxicity.
The Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) approach was used to
evaluate the certainty of the evidence presented in this study
[15]. The GRADE approach incorporates evaluations on trial
risk of bias, inconsistency, indirectness, imprecision, and
publication bias.

2.5. Study Selection, Data Extraction, and Bias Assessment.
Study selection was performed by two independent review
authors (E.A. and N.S.). Titles and abstracts were screened
for eligibility followed by full-text review. Reasons for ex-
clusion were documented. Disagreements in each stage were
resolved by discussion and consensus. An electronic data-
base was developed to document study characteristics and
outcome data on the intent-to-treat population. One re-
viewer entered the data (E.A.), which was subsequently
validated by a second reviewer (N.S.).

The risk of bias was assessed in the 5 domains as rec-
ommended in the Cochrane Handbook for Systematic Re-
views of Interventions. These domains included risk of bias
(1) arising from the randomization process; (2) due to de-
viations from the intended interventions; (3) related to
missing outcome data; (4) in the measurement of the out-
come; and (5) in the selection of the reported result
(Figure S2).

2.6. Statistical Analysis. Peto odds ratios (ORs) were cal-
culated to display dichotomous outcomes. Peto’s fixed-effect
method was used to calculate the pooled Peto ORs and
corresponding 95% confidence intervals (CIs) when two or
more studies provided combinable data. Heterogeneity was
evaluated with the Cochrane Q test (significant at P <0.10)
and the Higgins I statistic. Published guidelines for low
(I* =25-49%), moderate (I> =50-74%), and high
(I* > 75%) heterogeneity were used [16]. Subgroup analyses
for the primary outcome were performed according to (1)
treatment duration (30 days, >30 days), (2) colchicine dosage
(<1 mg/d, 21 mg/d), and (3) CAD phenotype (stable CAD vs
ACS presentation). We expected a greater benefit as treat-
ment duration increased and with a larger dosage of col-
chicine. We also expected heterogeneity by baseline CAD
phenotype since the risk for cardiovascular events would
differ. Publication bias was evaluated using the inverted
funnel plot techniques (significant at P <0.10) [17, 18]. As
a sensitivity analysis, we also performed a Bayesian meta-
analysis using a noninformative prior distribution. This
allowed us to calculate the posterior probability and estimate
the probability of any benefit or of a clinically significant
benefit for each of the specified endpoints. All analyses were
performed using Review Manager (RevMan), version 5.3
(Nordic Cochrane Center, Cochrane Collaboration,
Copenhagen), and STATA, version 17 (StataCorp LP,
College Station, Texas, USA).
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3. Results

3.1. Search and Selection of Studies. A total of 599 abstracts
were retrieved from electronic databases and hand-
searching conference proceedings and reference lists. Of
the 33 studies selected for full-text review, 25 were elimi-
nated after applying the eligibility criteria (Figure 1).

3.2. Study Characteristics and Risk of Bias within Studies.
Study characteristics for each RCT are listed in Table 1. Of the
8 included RCTs (N=12,151), 6 involved patients with ACS
[11, 19-23] and 2 exclusively enrolled patients with clinically
stable CAD [10, 24]. The majority of trials used a colchicine
dose of 0.5 mg daily. Three RCTs had a follow-up duration of
I month [19-21], one RCT had a follow-up duration of
6 months [23], and all 4 other trials had follow-up durations of
atleast 1 year [10, 11, 22, 24]. Figures 2(a) and 2(b) summarize
the risk of bias for the included RCTs and individual as-
sessments. The LoDoCo [24] and COLIN [20] trials were the
only open-label RCTs comparing colchicine to usual care, but
the selection bias was minimized in both trials through al-
location concealment, and detection bias was reduced in
LoDoCo through blinded outcome assessment.

3.3. Patient Characteristics. Patient characteristics are listed in
Table 2. The mean age of patients ranged between 57 and 67.
Over 75% of enrolled patients were male in all trials. The
prevalence of hypertension, diabetes, and smoking was well
balanced between the intervention and control arms of the
studies. Use of secondary prevention drugs was high across
trials, and more than 90% of patients were on concomitant
statin therapy.

3.4. Summary of Findings. Table S1 summarizes the findings
for the primary and secondary outcomes including the
GRADE quality assessment.

3.5. Efficacy Outcomes. Compared with placebo or usual
care, the addition of colchicine to standard medical therapy
in patients with CAD was associated with a significant re-
duction in the primary outcome of CV death, MI, or stroke
(OR 0.70, 95% CI 0.60 to 0.83, P <0.0001; I* = 52%) (Fig-
ure 3). There was also a reduction in MI (OR 0.75, 95% CI
0.62 to 0.91, P = 0.003; I> = 33%), stroke (OR 0.47, 95% CI
0.30 to 0.74, P = 0.001; I*> = 0%), and unplanned coronary
revascularization (OR 0.67, 95% CI 0.55 to 0.82, P = 0.0001;
I> =58%). The reduction in the primary outcome was
consistent between subsets of trials that differed according to
treatment duration (P for interaction = 0.81), colchicine dose
(P for interaction = 0.65), and CAD phenotype at baseline (P
for interaction =0.37) (Figure 4). Excluding one study at
a time in a “one-out” sensitivity analysis did not neutralize
the pooled Peto OR of the primary outcome. Excluding
results from the LoDoCo and COLIN open-label trials did
not alter primary outcome results, although the magnitude
of effect and heterogeneity (I?) between studies were de-
creased (Figure S3). The Bayesian posterior probability of
colchicine reducing the primary endpoint was 99%.

3.6. Mortality and Other Adverse Events. All-cause mortality
was similar between the two groups (OR 1.11, 95% CI 0.86 to
1.43, P = 0.43; I* = 59%). The Bayesian posterior probability
for an increase in all-cause mortality was 67.47%. There was
no significant decrease in cardiovascular mortality with
colchicine therapy (OR 0.78, 95% CI 0.53 to 1.16, P = 0.22;
I? = 39%). However, noncardiovascular mortality was sig-
nificantly increased with colchicine (OR 1.54, 95% CI 1.10 to
2.15, P = 0.01; I> = 51%) (Figure 5). The Bayesian posterior
probability for any increase in noncardiovascular mortality
was 96.75%. The probability for a greater than 5% increase
on the relative scale was 95.29%.

Overall, colchicine was not associated with a significant
increase in GI adverse events (OR 1.06, 95% CI 0.94 to 1.20,
P =0.35; I> = 42%) or infections (OR 1.04, 95% CI 0.84 to
1.28, P = 0.74; I* = 53%) compared with placebo or usual
care. The Bayesian posterior probability for both outcomes
was 86.36% and 64.26%, respectively. Risks of treatment
discontinuation, cancer, myalgia, and myelotoxicity were
also similar between the two groups (Table 3).

3.7. Risk of Publication Bias. Visual inspection of the funnel
plots did not show asymmetry and suggested no significant
risk of publication bias (Figure S4).

4, Discussion

The present meta-analysis included eight RCTs of patients
receiving colchicine for secondary prevention of cardio-
vascular diseases. Colchicine was associated with a signifi-
cant risk reduction in the primary outcome of CV death, M1,
or stroke as compared with placebo or usual care. There was
also a significant reduction in the individual outcomes of M1,
stroke, and unplanned coronary revascularization but not
CV death. These findings were consistent between subsets of
trials that differed according to CAD phenotype at baseline
(ACS vs stable CAD). However, there was an increase in
noncardiovascular mortality in the colchicine group. This
finding is uncertain given the significant heterogeneity.
Colchicine did not increase the risk of all other major ad-
verse events, including gastrointestinal reactions and
infections.

The plausibility of reduction of cardiovascular events by
targeting coronary inflammation is well supported in the
literature. The role of proteolytic enzymes released as part of
the chronic inflammatory process leading to atherosclerotic
plaque erosion or rupture leading to recurrent coronary
events has been well described [25]. Statins have been shown
to reduce cardiovascular events through the reduction of
inflammation in addition to their low-density lipoprotein
(LDL)-lowering properties [26]. In the CANTOS trial,
canakinumab significantly reduced the rate of recurrent
cardiovascular events compared with placebo by targeting
the interleukin-1f innate immunity pathway in patients with
previous MI and elevated high-sensitivity C-reactive protein
levels [6]. It is now appreciated that extracellular cholesterol
crystals trigger inflammatory processes upstream and
downstream of the interleukin-1p pathway, suggesting that
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FiGure 1: PRISMA flow diagram.

the broad anti-inflammatory properties of colchicine may be
required to adequately tackle the atherosclerotic in-
flammatory process [27]. The mechanisms of action of
colchicine are complex and include microtubule assembly,
inflammasome activation, inflammatory cell chemotaxis,
leukotriene and cytokine generation, and phagocytosis.
Recently, colchicine has been found to attenuate the
nucleotide-binding oligomerization domain-, leucine-rich
repeat-, and pyrin domain-containing protein-3 (NLRP3)
inflammasome-mediated crystal-induced inflammation [9].
A proteomic analysis of the LoDoCo-2 trial performed after
30 days of colchicine treatment revealed a reduction of in-
terleukin IL-18, IL-1 receptor antagonist, and IL-6, con-
sistent with an attenuation of the NLRP3 inflammasome
pathway. There was also a reduction of the upstream NF-xB
essential modulator, required in NLRP3 activation [28]. In
a large meta-analysis investigating the effects of colchicine
on inflammatory markers in patients with CAD across 11
clinical trials, colchicine led to a significant reduction in hs-
CRP (weighted mean differences (WMDs), —0.81 mg/L; 95%
confidence interval (CI), —1.34 to 0.28 mg/L; P = 0.003) and

IL-6 levels (WMD, —1.28 pg/mL; 95% CI, —2.35 to —0.21 pg/
mL; P = 0.02) compared with placebo [29]. From a clinical
standpoint, colchicine is inexpensive and taken orally. On
the other hand, widespread use of canakinumab has been
limited due to increased risk of fatal infections, elevated cost,
and inconvenience related to subcutaneous administration.

Although the risk of ischemic cardiovascular events in
colchicine-treated patients was significantly reduced, it did
not translate into an overall survival benefit, and non-
cardiovascular mortality was increased with colchicine
therapy. These findings, along with the CANTOS trial re-
sults, perhaps indicate that immunomodulating therapy in
patients with established CAD may bring about cardio-
vascular benefits at a cost of noncardiac deaths. Future
research should focus on evaluating the safety of colchicine
in this patient population, especially its impact on non-
cardiac mortality and serious infections. Such research in-
cludes the Colchicine and Spironolactone in Patients With
MI/SYNERGY Stent Registry (CLEAR SYNERGY) trial,
which uses a 2 x 2 factorial design to examine the effect of
colchicine and spironolactone in patients presenting within



Journal of Interventional Cardiology

"UOTIOIRJUT [RIPIEIOAT UOTJEA]D JUawdas- IS TINALS UONUIAINUI ATeU0I0D snoaueindIad :JDJ SUONDIBJUT [RIPILdOAU [IA ‘SIUSAD JR[NOSLAOTPIEd
as1oApe Jo(ewr ;D YA urdjoad 2A1deaI-D) ANIANISULS-YSIY :YD-SY YIedp JB[NISBAOIPILD (JBIP AD ‘UI2)01d 9A1IOBII-D) :JYD) 9seasIp A1)k ATBUOIOD ((TY)) GU)S [BIOW dTeq SIAY QWOIPULS A1eU0I0D d)nde :GDY

SIUDPEIY SIuIdpedY SIWDPEIY SIUIDPEIY JUON SIUIDPEIY paywads JoN  oruopesy wowwu_wﬂw%m
UOTJBZLIB[NISBAIT
Moxs SIWAYDST UOTJRZLIB[NOSBADI
Surrmbai eurdue
SI[0qUI20IPILdUOU Areuo1od _ uoneziperdsoy 9OI}S OTUWAYDST
. 10§ uonezipeyrdsoy /8w g2 SISOU2)Sa1 [oA9] W00
IO ‘UOTJRZLIB[NOSEADT UIALIP-BIWADST . xoput Surmp S1[0qUISOTPIEIUOU
. juadm 10 9ons [0AS] YD-sY . . Ju2)s-uf DID-Y Arewrtrg
juadm pouuerdun 10 ‘Oo1s N 9sore SeIpIEd anyea yead YD 10 “VDHO SOV
‘SOV ‘AN[eIIOW 9SNEd-[[Y  OTWAYDST ‘TIA “YIedp AD pajeIDsnSax ;tm.m@ AD
. . . (suow)
€€l 9'8¢ 9'Ce I I 9¢ 9 I dn-mofpoq
(sqauowr)
4! payoads JoN 961 I I ¥C 9 I Aderap
Jo uoneIn(y
oqaoeg 0qaoe[d 0qaoed 0qaoed a1ed [ens)) a1ed [ens)) oqaoeld oqaoed 10jeredwon)
syjuowr 1|
10§ Arep aouo Swr g . . . . Arep Arep asop
£q pomo[oy “quow | Arep Swrg o Aqrep 8w g Amrep Swigg  Aqrep 9ouo Jwi | Arep aouo Sw g a0t S 670 2510 Su | J—
107 A[rep 2013 3w g o
SING ® [im H[ons
SYIUOW 92 10§ 104 Surodropun  STWAYDST
SOV avo owoxyH N IN INALS avo aqus Afeorun 08-0% noe uonemndod
ade ‘sajoqerg 10 OV
0202 0207 610C 610T L10T €102 €107 10T T8
s1d
S6L (44539 1744 LET 44 (459 (444 (43 Jo “ou [e10],
eI[RIISTY SPUPLRUIPN SILIJUNOD BI[RIISI aouer eI[eIISN EREEN epeue SaLIUNO
Iensny pue erensny Ly 4! 1ensny d ensny 1) peuE) Lunoy
SdOD ¢-000(J07 LODTOD IN-00007T NITOD 00001 e 30 soaroyp e 32 nfey Apmig

"SOTISTID)ORIRYD ApMS T AIAV],



Journal of Interventional Cardiology

Random sequence generation (selection bias

Allocation concealment (selection bias

Blinding of outcome assessment (detection bias

)

)

Blinding of participants and personnel (performance bias)
)

Incomplete outcome data (attrition bias)

)

Selective reporting (reporting bias

Other bias

—_
o L+ L
(=}

(=]
[35]
v

[ Low risk of bias
[ Unclear risk of bias
High risk of bias

~ | @ | @ | ® | Random sequence generation (selection bias)

~ | @ | @ | @ | Allocation concealment (selection bias)

~ | @ | @ | ® | Blinding of outcome assessment (detection bias)

B
0

£z

i

g 5

£ 3

() =

g o

S g

S B

)
3 ] 2
22 o3
-~ —
EE
£ 38 06
COLCOT 2019 o ele
COLIN 2017 ®elel:
COPS 2020 ® e e
Deftereos 2013 @ ®
LoDoCo 2013 | @ | ® ® SO
LoDoCo022020 | @ | @® C I XX )
LoDoCo-MI2019 | (2 |2 CAC A s
Raju2012 | @ | @ ® 0 O -

® O DO S G| @ | Blndingof participants and personnel (performance bias)

()

FIGURE 2: Risk of bias graph and summary. (a) Risk of bias graph: review authors’ judgments about each risk of bias item presented as
percentages across all included studies. (b) Risk of bias summary: review authors ’judgment about each risk of bias item for each

included study.

STEMI treated with primary PCI or high-risk non-ST-
segment elevation myocardial infarction (ClinicalTrials.gov
identifier: NCT03048825).

The risk reduction in stroke with colchicine therapy was
substantial and reinforced the role of colchicine as a treatment
of inflammation-related atherothrombosis. It may be especially
relevant to neurologists and other healthcare professionals
involved in secondary stroke prevention. The colchicine for

prevention of vascular inflammation in noncardio embolic
stroke (CONVINCE) will further inform us on the role of low-
dose colchicine for secondary prevention of recurrent stroke
and major vascular events in patients who have already suffered
a nonembolic ischemic stroke or transient ischemic attack
(ClinicalTrials.gov identifier: NCT02898610).

The lack of difference between groups for myalgia is
especially reassuring given some existing concerns about
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Colchicine Control Weight ~ Peto Odds Ratio Peto Odds Ratio
Study or Subgroup o . .
Events Total Events Total (%)  Peto, Fixed, 95% CI Peto, Fixed, 95% CI
COLCOT 2019 114 2366 141 2379 42.1 0.80 [0.62, 1.03] -
COLIN 2017 0 23 1 21 0.2 0.12 [0.00, 6.23] <
COPS 2020 12 396 18 399 5.0 0.67 [0.32, 1.38] —_—
LoDoCo 2013 7 282 25 250 5.2 0.27 [0.13, 0.54] _—
LoDoCo-MI 2019 0 119 2 118 0.3 0.13 [0.01, 2.14] <
LoDoCo2 2020 119 2762 165 2760 47.0 0.71 [0.56, 0.90] r
Total (95% CI) 5948 5927 100.0 0.70 [0.60, 0.83] ¢
Total events 252 352
Heterogeneity: chi® = 10.39, df = 5 (P = 0.06); I* = 52% ! ! J '
0.01 0.1 1 10 100
Test for overall effect: Z = 4.23 (P < 0.0001) .
Favours Colchicine Favours Control
(a)
Colchicine Placebo Weight ~ Peto Odds Ratio Peto Odds Ratio
Study or Subgroup o ) )
Events Total Events Total (%)  Peto, Fixed, 95% CI Peto, Fixed, 95% CI
COLCOT 2019 89 2366 98 2379 435 0.91 [0.68, 1.22] o
COLIN 2017 0 23 1 21 02 0.12[0.00,6.23] <
COPS 2020 7 396 11 399 4.3 0.64 [0.25, 1.63] B —
LoDoCo 2013 6 282 16 250 5.1 0.34 [0.15, 0.80] B —
LoDoCo-MI 2019 0 119 2 118 0.5 0.13 [0.01, 2.14] <
LoDoCo2 2020 83 2762 116 2760 46.4 0.71 [0.53, 0.94] E =
Total (95% CI) 5948 5927 100.0  0.75[0.62, 0.91] ¢
Total events 185 244
Heterogeneity: chi® = 7.52, df = 5 (P = 0.19); I* = 33% f T T !
Test for overall effect: Z = 2.95 (P = 0.003) 0.01 0.1 1 10 100
Favours Colchicine Favours Control
(b)
Colchicine Placebo Weight ~ Peto Odds Ratio Peto Odds Ratio
Study or Subgroup 0 ) )
Events Total Events Total (%)  Peto, Fixed, 95% CI Peto, Fixed, 95% CI
COLCOT 2019 5 2366 19 2379 30.4 0.31 [0.14, 0.69] —0—
COLIN 2017 0 23 0 21 Not estimable
COPS 2020 2 396 6 399 10.1 0.37 [0.09, 1.48] _—
Deftereos 2013 1 100 0 96 1.3 7.10 [0.14, 358.08] »
LoDoCo 2013 1 282 4 250 6.3 0.26 [0.05, 1.53] _
LoDoCo-MI 2019 0 119 0 118 Not estimable
LoDoCo2 2020 16 2762 24 2760 50.6  0.67[0.36,1.24] —ml
Raju 2012 0 40 1 40 1.3 0.14 [0.00, 6.82] <
Total (95% CI) 6088 6063 100.0  0.47[0.30, 0.74] <
Total events 25 54
Heterogeneity: chi’= 5.00, df = 5 (P = 0.42); I’= 0% f T T !
0.01 0.1 1 10 100
Test for overall effect: Z = 3.30 (P = 0.0010) ..
Favours Colchicine Favours Control
(c)
Colchicine Placebo Weight Peto Odds Ratio Peto Odds Ratio
Study or Subgroup 0 ) )
Events Total Events Total (%) Peto, Fixed, 95% CI Peto, Fixed, 95% CI
COLCOT 2019 25 2366 50 2379 193 0.51[0.32, 0.81] p——
COPS 2020 3 396 12 399 3.8 0.30[0.11, 0.82]
LoDoCo 2013 0 282 0 250 Not estimable
LoDoCo2 2020 135 2762 177 2760  76.9 0.75 [0.60, 0.94] .
Total (95% CI) 5806 5788 100.0 0.67 [0.55, 0.82] <
Total events 163 239
Heterogeneity: chi*= 4.76, df = 2 (P = 0.09); I’= 58% ! T T !
0.01 0.1 1 10 100

Test for overall effect: Z = 3.88 (P = 0.0001)

Favours Colchicine

Favours Control

(d)

FIGURE 3: Outcomes. (a) CV death, MI, or stroke. (b) Myocardial infarction. (c) Stroke. (d) Unplanned coronary revascularization.
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Studv or Subgrou Colchicine Control Weight  Peto Odds Ratio Peto Odds Ratio
¥ group Events Total Events Total (%) Peto, Fixed, 95% CI Peto, Fixed, 95% CI
2.1.1 Daily dose <= 0.5 mg
COLCOT 2019 131 2366 170 2379 34.2 0.76 [0.60, 0.96] E &
COPS 2020 24 396 41 399 7.3 0.57 [0.34, 0.95] —
LoDoCo 2013 15 282 40 250 6.0 0.32[0.18, 0.55] —_—
LoDoCo-MI 2019 0 119 2 118 0.2 0.13 [0.01, 2.14] <
LoDoCo2 2020 187 2762 264 2760 50.3 0.69 [0.57, 0.84] »
Subtotal (95% CI) 5925 5906 98.0 0.67 [0.58,0.77] ¢
Total events 357 517
Heterogeneity: chi* = 9.87, df = 4 (P = 0.04); I = 59%
Test for overall effect: Z = 5.72 (P < 0.00001)
2.1.2 Daily dose > 0.5 mg
COLIN 2017 2 23 2 21 0.5 0.91 [0.12, 6.93]
Deftereos 2013 5 100 6 96 1.3 0.79 [0.23, 2.66] _
Raju 2012 1 40 1 40 0.2 1.00 [0.06, 16.27]
Subtotal (95% CI) 163 157 2.0 0.84[0.32, 2.23] ’
Total events 8 9
Heterogeneity: chi* = 0.03, df = 2 (P = 0.99); I* = 0%
Test for overall effect: Z = 0.35 (P = 0.73)
Total (95% CI) 6088 6063 100.0  0.67[0.59,0.77] ¢
Total events 365 526
Heterogeneity: chi® = 10.10, df = 7 (P = 0.18); I = 31% f T T !
Test for overall effect: Z =5.71 (P < 0.00001) 0.01 0.1 1 10 100
Test for subgroup differences: chi’ = 0.21. df = 1 (P = 0.65), I> = 0% Favours Colchicine Favours Control
()
Study or Subgrou Colchicine Control ~ Weight  Peto Odds Ratio Peto Odds Ratio
Y group Events Total Events Total (%) Peto, Fixed, 95% CI Peto, Fixed, 95% CI
2.3.1 30 days
COLIN 2017 2 23 2 21 0.5 0.91 [0.12, 6.93]
LoDoCo-MI 2019 0 119 2 118 0.2 0.13 [0.01, 2.14] <
Raju 2012 1 40 1 40 0.2 1.00 [0.06, 16.27]
Subtotal (95% CI) 182 179 0.9 0.57 [0.14, 2.33] ‘
Total events 3 5
Heterogeneity: chi* = 1.41, df = 2 (P = 0.49); I* = 0%
Test for overall effect: Z = 0.79 (P = 0.43)
2.3.2 >30 days
COLCOT 2019 131 2366 170 2379 342 0.76 [0.60, 0.96] E 5
COPS 2020 24 396 41 399 7.3 0.57 [0.34, 0.95] —
Deftereos 2013 5 100 6 96 1.3 0.79 [0.23, 2.66] _—
LoDoCo 2013 15 282 40 250 6.0 0.32 [0.18, 0.55] —_—
LoDoCo2 2020 187 2762 264 2760 50.3 0.69 [0.57, 0.84] I 3
Subtotal (95% CI) 5906 5884  99.1 0.67 [0.59, 0.77] S
Total events 362 521
Heterogeneity: chi> = 8.63, df = 4 (P = 0.07); I> = 54%
Test for overall effect: Z = 5.66 (P < 0.00001)
Total (95% CI) 6088 6063 100.0 0.67 [0.59, 0.77] ¢
Total events 365 526
Heterogeneity: chi? = 10.10, df =7 (P = 0.18); = 31% f T T !
0.01 0.1 1 10 100

Test for overall effect: Z =5.71 (P < 0.00001)
Test for subgroup differences: chi> = 0.06, df= 1 (P = 0.81), I* = 0%

Favours Colchicine

Favours Control

()

FiGURE 4: Continued.
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Colchicine Control
Events Total Events Total

Weight

Study or Subgroup (%)
0

Peto Odds Ratio
Peto, Fixed, 95% CI

Peto Odds Ratio
Peto, Fixed, 95% CI

2.2.1 Stable CAD
LoDoCo 2013 15 282 40 250 6.1 0.32 [0.18, 0.55] —_—
LoDoCo2 2020 187 2762 264 2760 51.0 0.69 [0.57, 0.84] I 3
Subtotal (95% CI) 3044 3010 57.0 0.63 [0.53, 0.76] 3
Total events 202 304
Heterogeneity: chi* = 6.65, df = 1 (P = 0.010); I* = 85%
Test for overall effect: Z = 4.90 (P < 0.00001)
2.2.2 Acute coronary syndrome
COLCOT 2019 131 2366 170 2379  34.7 0.76 [0.60, 0.96] k5
COLIN 2017 2 23 2 21 0.5 0.91 [0.12, 6.93]
COPS 2020 24 396 41 399 7.4 0.57 [0.34, 0.95] —
LoDoCo-MI 2019 0 119 2 118 0.2 0.13 [0.01, 2.14] <
Raju 2012 1 40 1 40 0.2 1.00 [0.06, 16.27]
Subtotal (95% CI) 2944 2957 43.0 0.72 [0.58, 0.89] ¢
Total events 158 216
Heterogeneity: chi* = 2.56, df = 4 (P = 0.63); I* = 0%
Test for overall effect: Z = 3.06 (P = 0.002)
Total (95% CI) 5988 5967 100.0 0.67 [0.58,0.77] ¢
Total events 360 520
Heterogeneity: chi® = 10.03, df = 6 (P = 0.12); I* = 40% f T T !
Test for overall effect: Z = 5.70 (P < 0.00001) 0.01 0.1 1 10 100
Test for subgroup differences: chi* = 0.82, df=1 (P = 0.37), = 0% Favours Colchicine Favours Control
(c)
FIGURE 4: Subgroup analyses. (a) Colchicine dose. (b) Treatment duration. (c) CAD phenotype.
increasing the risk of drug-induced myopathy when  (I*> =0.0%), stroke (I>=12%), and MI (I*=7.0%)

coprescribing statins and colchicine. Over 94% of patients in
both groups were on statin therapy and yet such phe-
nomenon was not observed.

Overall, our results are consistent with previous meta-
analyses with smaller sample sizes [30, 31]. In a meta-
analysis of four RCTs in which endpoints were harmo-
nized across trials, treatment with colchicine was associated
with a 32% reduction in the incidence of major cardio-
vascular events, but a trend towards increased non-
cardiovascular mortality was observed (pooled RR 1.38 (95%
CI0.99 to 1.93); I* = 0.0%) [31]. Similarly, in a meta-analysis
by the Colchicine Cardiovascular Trialists Collaboration,
low-dose colchicine reduced the risk of MACE by 25% (RR
0.78, 95% CI 0.64 to 0.94; P =0.010) and there was no
difference in all-cause death, with fewer cardiac deaths (RR
0.82, 95% CI 0.55 to 1.23; P =0.34) counterbalanced by
a trend for more noncardiovascular deaths (RR 1.38, 95% CI
0.99 to 1.92; P =0.060) [32]. Compared with these two
meta-analyses, ours included a larger number of patients and
events and showed a statistically significant increase in non-
CV death with colchicine. This finding remains uncertain
given the significant heterogeneity, the fact that four of the
trials were not evaluable due to lack of reported data and
unexplained as rates of cancer and infections were not in-
creased in the colchicine group.

4.1. Exploration of Heterogeneity. With the exclusion of the
two open-label trials, a significant drop in heterogeneity was
observed for the primary outcome of CV death, stroke, or MI
(I* = 0.0%) and its individual components of CV death

(Figure S5). This was not observed for non-CV mortality, so
our findings related to this outcome should still be inter-
preted with caution. Also, our data do not provide sufficient
evidence to determine clinical features that identify patients
with CAD that are most likely to benefit or be harmed from
colchicine therapy, such as patient age, comorbidities, and
duration of therapeutic time window. The other major
determinants of the heterogeneity observed in this analysis
may remain uncertain until patient-level data analysis is
performed.

4.2. Limitations. This meta-analysis does have limitations.
First, we did not have access to individual patient data from
the trials which would have allowed detailed analysis of
subgroups. Second, our study may be underpowered to
detect any potential difference in rare events such as car-
diovascular death. Indeed, <1% of patients in both the
colchicine and control groups in this meta-analysis died
from cardiovascular causes. Third, the inclusion of the
LoDoCo and COLIN trials may have introduced random-
ization bias due to their open-label design. However, bias
was likely reduced thanks to allocation concealment in both
trials. Furthermore, excluding these two trials did not alter
our primary outcome results as shown in the sensitivity
analysis (Figure S3). Fourth, duration of follow-up exceeded
two years in only two trials (n=6,054), preventing us from
drawing any firm conclusion about the safety and efficacy of
colchicine for secondary cardiovascular prevention on very
long-term follow-up. Three trials (n=363) had a short 30-
day course of colchicine therapy, which poses challenges to
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Study or Subgroup Colchicine Placebo  Weight  Peto Odds Ratio Peto Odds Ratio
Events Total Events Total (%)  Peto, Fixed, 95% CI Peto, Fixed, 95% CI
COLCOT 2019 43 2366 44 2379 35.6 0.98 [0.64, 1.50] ——
COLIN 2017 0 23 0 21 Not estimable
COPS 2020 8 396 1 399 3.7 4.85[1.30, 18.04] _
Deftereos 2013 1 100 1 96 0.8 0.96 [0.06, 15.46]
LoDoCo 2013 4 282 10 250 5.7 0.37 [0.13, 1.06] B —
LoDoCo-MI 2019 0 119 0 118 Not estimable
LoDoCo2 2020 73 2762 60 2760 54.1 1.22[0.87,1.72] E =
Raju 2012 0 40 0 40 Not estimable
Total (95% CI) 6088 6063  100.0 1.11[0.86, 1.43] &>
Total events 129 116
Heterogeneity: chi? = 9.66, df = 4 (P = 0.05); I* = 59% ' T T )
Test for overall effect: Z = 0.80 (P = 0.43) 0.01 0.1 1 10 100
Favours Colchicine Favours Control
(a)
Colchicine Placebo ~ Weight Peto Odds Ratio Peto Odds Ratio
Study or Subgroup . .
Events Total Events Total (%)  Peto, Fixed, 95% CI Peto, Fixed, 95% CI
COLCOT 2019 20 2366 24 2379 44.0 0.84 [0.46, 1.52] —m—
COLIN 2017 0 23 0 21 Not estimable
COPS 2020 3 396 1 399 4.0 2.75[0.39, 19.59] —_—
Deftereos 2013 1 100 1 96 2.0 0.96 [0.06, 15.46]
LoDoCo 2013 0 282 5 250 5.0 0.12 [0.02, 0.68]
LoDoCo-MI 2019 0 119 0 118 Not estimable
LoDoCo2 2020 20 2762 25 2760 45.0 0.80 [0.44, 1.44] ——
Raju 2012 0 40 0 40 Not estimable
Total (95% CI) 6088 6063  100.0 0.78 [0.53, 1.16] <@
Total events 44 56
Heterogeneity: chi’ = 6.11, df = 4 (P = 0.19); I* = 34% T T T 1
Test for overall effect: Z =1.23 (P =0.22) 0.01 0.1 1 10 100
Favours Colchicine Favours Control
(b)
Study or Subgroup Colchicine Control ~ Weight  Peto Odds Ratio Peto Odds Ratio
Events Total Events Total (%)  Peto, Fixed, 95% CI Peto, Fixed, 95% CI
COLCOT 2019 23 2366 20 2379 30.8 1.16 [0.63, 2.11] —
COLIN 2017 0 23 0 21 Not estimable
COPS 2020 5 396 0 399 3.6 7.52 [1.30, 43.61] _—
Deftereos 2013 0 100 0 96 Not estimable
LoDoCo 2013 4 282 0 250 2.9 6.67 [0.93, 47.77] e
LoDoCo-MI 2019 0 119 0 118 Not estimable
LoDoCo2 2020 53 2762 35 2760 62.7 1.51 [0.99, 2.31] -l
Raju 2012 0 40 0 40 Not estimable
Total (95% CI) 6088 6063  100.0 1.54[1.10, 2.15] <
Total events 85 55
Heterogeneity: chi* = 6.13, df = 3 (P = 0.11); I = 51% f T T !
0.01 0.1 1 10 100

Test for overall effect: Z = 2.54 (P = 0.01)

Favours Colchicine Favours Control

(c)

FIGURE 5: Mortality. (a) All-cause mortality. (b) CV mortality. (c) Non-CV mortality.
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TaBLE 3: Safety outcomes.
Outcome Studies Participants Statistical method Effect estimate
GI adverse reactions 6 11575 QOdds ratio (Peto, fixed, 95% CI) 1.06 [0.94, 1.20]
Treatment discontinuation 6 11575 Odds ratio (Peto, fixed, 95% CI) 1.11 [0.96, 1.28]
Infections 2 10198 QOdds ratio (Peto, fixed, 95% CI) 1.04 [0.84, 1.28]
Myalgia 4 4683 Odds ratio (Peto, fixed, 95% CI) 1.16 [0.99, 1.36]
Cancer 2 10198 Odds ratio R (Peto, fixed, 95% CI) 0.97 [0.78, 1.21]
Myelotoxicity 6 11307 Odds ratio OR (Peto, fixed, 95% CI) 1.01 [0.56, 1.80]

interpretation of mortality outcomes. Finally, our meta-
analysis was underpowered to detect the interaction be-
tween colchicine dose or duration and the beneficial effect of
colchicine over placebo.

5. Conclusion

In randomized trials of patients receiving colchicine for
secondary prevention of cardiovascular disease, colchicine
led to a significant risk reduction in the composite outcome
of CV death, MI, or stroke. However, there remains
a concern for noncardiovascular mortality with colchicine in
the CAD population. Therefore, although these findings may
support the concept of targeting inflammation in athero-
sclerosis, further clinical research is required before col-
chicine can be safely administered routinely for secondary
cardiovascular prevention.
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