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Colchicine for the prevention

of ischemic stroke: An updated
meta-analysis of randomized clinical
trials

Ayman Al-Atta', Michat Kuzemczak??®, Mohammad Alkhalil'#

Abstract:

BACKGROUND: Inflammation is increasingly recognized as a target to reduce residual cardiovascular
risk. Colchicine is an anti-inflammatory drug that was associated with improved cardiovascular
outcomes. However, its effect on stroke reduction was not consistent across studies. Therefore, the
aim of this study-level meta-analysis was to evaluate the influence of colchicine on stroke in patients
with coronary artery disease (CAD).

METHODS: Electronic databases were searched through October 2020, to identify randomized
controlled trials using colchicine in patients with CAD. The incidence of clinical endpoints such as
stroke, death, myocardial infarction (M), study-defined major adverse cardiovascular events (MACE),
and atrial fibrillation (AF) was compared between colchicine and placebo groups.

RESULTS: A total number of 11,594 (5,806 in the colchicine arm) patients from 4 eligible studies
were included in the final analysis. Stroke incidence was lower in the colchicine arm compared
to placebo (rate ratio [RR] 0.48 [95% confidence interval [CI], 0.29-0.78], P = 0.003) whereby no
significant difference was observed in the incidence of AF (odds ratio [OR] 0.86 [95% ClI, 0.69—1.06],
P = 0.16). Furthermore, a significant effect of colchicine on MACE [RR 0.65 (95% ClI, 0.51-0.83),
P = 0.0006] and MI (RR 0.65 (95% CI, 0.54-0.95], P = 0.02) was detected, with no influence on
all-cause mortality (RR 1.04 [95% CI, 0.61-1.78], P = 0.88).

CONCLUSIONS: This meta-analysis confirms a significant influence of colchicine on stroke in CAD
patients. Despite its neutral effect on AF occurrence, other mechanisms related to plaque stabilization
are plausible. The concept seems to be supported by contemporaneous Ml reduction and posits that
anti-inflammatory properties of colchicine may translate into a reduction of stroke risk.
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risk of cardiovascular events, including
stroke, even when guideline-directed

Introduction

Despite the dynamic progress in
controlling cardiovascular risk factors
alongside the significant improvements
in its treatment, stroke remains one of the
leading causes of death and long-term
disability worldwide. A significant
proportion of patients remains at high
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treatment targets are achieved with
estimated annual risk of recurrent stroke
of 2.5%-4%.1>*1 This underscores the
importance of atherosclerotic residual risk,
with inflammation representing one of the
key drivers for future cardiovascular events.

Inflammation plays a pivotal role in the
development of atherosclerosis and has
been considered a fundamental target
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for potential therapies aimed at diminishing the risk
of adverse cardiovascular events.??! Recently, the
canakinumab antiinflammatory thrombosis outcome
study confirmed the “inflammation hypothesis” by
demonstrating that anti-inflammatory treatment
with canakinumab, a human monoclonal antibody
targeting interleukin-1p, translated into a lower risk
of cardiovascular events.! These promising results
fuelled research on therapies altering inflammatory
pathways with colchicine gaining ever-increasing
interest as a medication reducing future cardiovascular
events in a wide spectrum of patients with coronary
artery disease (CAD).I*” The agent has a wide range of
anti-inflammatory activities by inhibiting neutrophil
function and altering NALP3 inflammasome — a shared
pathway with canakinumab.!'"!

Large randomized clinical trials (RCTs) have reported
stroke reduction in response to colchicine given on a
background of guideline-directed treatment, although
these results were not consistent among studies.*]
Importantly, these trials were not powered to detect
differences in individual endpoints, including stroke.
Therefore, first, we sought to conduct a study-level
meta-analysis to evaluate the impact of colchicine on the
incidence of stroke in a wide spectrum of CAD patients.
Second, given that AF is the second-most common cause
of stroke and that inflammation is considered to be one
of the mechanisms of AF initiation and maintenance,
we aimed to assess whether a potential reduction of
stroke incidence is related to differences in new-onset/
recurrent AF.

Methods

The meta-analysis was performed in accordance
with the (preferred reporting items for systematic
reviews and meta-analyses) guidelines."! Online
databases (MEDLINE and Web of Science) were searched
from their inception till October 2020 using the following
keywords: colchicine, stroke, CAD, acute coronary
syndrome, randomized control trial, and inflammation.
Full reports were retrieved after screening citations at
title/abstract level and were included when considered
relevant. Using prespecified inclusion criteria, two
authors (MA and MK) made the initial assessment and
any disagreement was resolved by consensus. The results
were also cross-checked by reviewing systematic reviews
and meta-analyses on the use of colchicine treatment.

Clinical trials were included if they met the following
three inclusion criteria: (1) RCT of colchicine versus
placebo; (2) recruited patients with CAD; and (3) major
cardiovascular outcomes as the primary endpoint of
the trial. Studies evaluating blood biomarkers, such
as troponin or high-sensitivity CRP, or angiographic
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data like stent restenosis as their primary endpoints
were excluded from the analysis. Similarly, studies
investigating the role of colchicine in other inflammatory
diseases, for example, pericarditis or gout, were also
excluded. The primary endpoint was the incidence
of ischemic stroke as defined in the included studies.
Other clinical endpoints such as death, myocardial
infarction (MI), atrial fibrillation (AF), and major adverse
cardiovascular events (MACE) (as defined by each study)
were also included. Gastrointestinal (GI) side effects were
also compared between colchicine and placebo groups
as reported in each study.

After data extraction, pooled rate ratio (RR) (for stroke,
MI, MACE, and all-cause mortality), odds ratio (OR) (for
AF), and 95% confidence interval (CI) between colchicine
and placebo were calculated using a random-effects
model based on the inverse variance method. The
presence of heterogeneity across the studies was
evaluated using the Cochrane Q test and quantified using
the Higgins I” test. The statistical analysis was performed
using the RevMan software version 5.3 and P < 0.05 were
considered statistically significant.

Results

Thousand one hundred and four citations from the online
databases were identified and matched the prespecified
inclusion criteria. A flow diagram of the studies screen,
assessed for eligibility, and included in the meta-analysis
along with reasons for exclusions is shown in Figure 1.
Ultimately, four RCT enrolling 11,594 patients (5,806 in the
colchicine arm) were included. The clinical characteristics
of the included studies are presented in Table 1. Colchicine
dose was similar across the included studies (0.5 mg once
daily), except for the Colchicine in Patients with Acute
Coronary Syndrome (COPS) (0.5 mg twice daily for
1 month followed by 0.5 mg once daily for 11 months).
Two RCTs included patients with stable CAD. Clinical
characteristics of included studies are presented in Table 1.

There was no significant publication bias based on
the symmetry of the reconstructed funnel plot of the
standard error of the log RR against the RR.

Colchicine was associated with a 52% risk reduction
in the incidence of stroke as compared to placebo (RR
0.48 [95% CI, 0.29-0.78], P = 0.003) [Figure 2]. The effect of
colchicine was consistent regardless of whether patients
presented as stable angina (RR 0.61 [95% CI 0.33-1.12],
P =0.11) or as acute coronary syndrome (RR 0.30 [95%
CI 0.13-0.69], P = 0.005) (P = 0.17 for interaction).
An influence analysis showed that the reduction of
stroke was consistent and was not driven by a single
study, including the withdrawal of the COLCOT
trial (RR0.58 [95% CI10.33-1.03], P = 0.06).
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Table 1: Clinical characteristics of the included studies

Included studies  Nidorf et al., 2013 Tardif et al., 2019 Tong et al., 2020 COPS trial Nidorf et al., 2020 LoDoCo2
LoDoCo trial COLCOT trial trial
Number of patients 532 4745 795 5522
Study population PatientswithstableCAD Patients with a recent PatientswithACSandangiographic PatientswithchronicCAD (stable
Ml (recruited within 30 days evidence of CAD for at least 6 months before
after M) enrollment)

Protocol

Primary endpoint

Colchicine/placebo=0.5
mg once daily

The composite
incidenceofACS,OHCA,
or noncardioembolic
ischemic stroke

Colchicine/placebo=0.5mg

once daily

The composite of death
fromcardiovascularcauses,
resuscitated cardiac arrest,
MI, stroke, or urgent

hospitalization

for angina

leading to coronary
revascularization

Colchicine/placebo=0.5 mg twice  Colchicine/placebo=0.5mgonce
daily for first month, then 0.5 mg  daily
once daily for 11 months

The composite of The composite of

all-cause mortality, ACS, cardiovascular death,
ischemia-driven (unplanned) spontaneous (nonprocedural)
urgent revascularization and MI, ischemic stroke, or

non-cardioembolicischemicstroke ischemia-driven coronary
revascularization

Follow-up Median of 36 months  Median of 22.6 months Median of 371 days Median of 28.6 months
Treatment Colchicine Placebo Colchicine Placebo Colchicine Placebo Colchicine Placebo
Mean age 66+9.6 67+9.2 60.6£10.7 60.5+10.6 59.7+10.2 60.0£10.4 65.8+8.4 65.9+8.7
Male 251 (89) 222 (89) 1894 (80.05) 1942 (81.6) 322 (81) 310 (78) 2305 (83.5) 2371 (86)
Diabetes mellitus 92 (33) 69 (28) 462 (19.5) 479 (20.9) 75 (19) 76 (19) 632 (22.9) 662 (24)
Smoking 10 (4) 14 (6) 708 (29.9) 708 (29.8)* 128 (32) 149 (37) 318 (11.5) 330 (12)
Previous Ml or 64 (23) 61 (24) 370 (15.6) 397 (16.7) 59 (15) 59 (15) 2323 (84.1) 2335 (84.6)
unstable angina

CABG 62 (22) 39 (16) 69 (2.9) 81 (3.4) 15 (4) 19 (5) 319 (11.5) 391 (14.2)
PCI 169 (60) 138 (55) 392 (16.6) 406 (17.1) 51 (13) 50 (13) 2100 (75.0) 2077 (75.3)
HTN NR NR 1185 (50.1) 1236 (52) 201 (51) 199 (50) 1421 (51.4) 1387 (50.3)
Stroke or TIA NR NR 55 (2.3) 67 (2.8) 5(1) 11 (3) NR NR
High dose statin 271 (96) 235(94) 2339 (98.9) 2357 (99.1) 389 (98) 397 (99) 2594 (93.9) 2594 (94)

ACS: Acute coronary syndrome, CAD: Coronary artery disease, MI: Myocardial infarction, OHCA: Our-of-hospital cardiac arrest, NR: Not reported, TIA: Transientischemic attack,
PCI: Percutaneous coronary intervention, HTN: Hypertension, CABG: Coronary artery bypass grafting

searching
(n=1104)

Records identified through database

Duplicated records or irrelevant studies

Records assessed for eligibility

(n=78)

(n = 1026)

Not randomized trial (n = 54)

No coronary artery disease (n = 3)
Not cardiovascular outcomes study (n = 3)

(n=18)

Full-text articles assessed for eligibility

Full-text articles excluded

(n= 14)

(n=4)

Studies included in the meta-analysis

[ Included ][ Eligibility ][ Screening ][Identification]

Figure 1: Meta-analysis preferred reporting items for systematic reviews and meta-analyses flow chart

AF was assessed as an outcome in 2 of the included
RCTs (COLCOT and LoDoCo2) and the present

Brain Circulation - Volume 7, Issue 3, July-September 2021

meta-analysis revealed a comparableincidence of AFinboth
groups (OR 0.86 [95% CI, 0.69-1.06], P = 0.16) [Figure 3].
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Furthermore, a significant reduction in MI (RR 0.65 [95%
CI, 0.54-0.95], P = 0.02) and MACE (RR 0.65 [95% CI,
0.51-0.83], P = 0.0006) was detected [Figure 4 and 5],
while no difference was observed in all-cause mortality
(RR 1.04 [95% CI, 0.61-1.78], P = 0.88) [Figure 6].
Importantly, the incidence of GI side effects did not
differ between the studied groups (RR 0.65 [95% CI,
0.51-0.83], P = 0.81).

Discussion

The present meta-analysis revealed that colchicine
is an effective and well-tolerated treatment option
for preventing stroke in a high-risk population with
established CAD. Colchicine was associated with a

52% relative risk reduction in the incidence of stroke
compared to placebo. Previous meta-analyses reported
on the benefits of colchicine for the prevention of stroke.
However, they included observational studies that
are subjective to bias and hinder their ability to assess
causation, despite statistical adjustment for known
confounders. Since RCTs are the gold standard in
evaluating interventions, we performed the meta-analysis
including exclusively RCTs which target CAD patients
treated with colchicine. Apart from stroke risk reduction,
a significant effect of colchicine on MACE and MI was
detected, with no influence on all-cause mortality. Our
findings confirm that addressing residual cardiovascular
risk beyond optimal medical therapy is of vital significance
and translates into improved clinical outcomes.*"!

Study or Subgroup _log[Rate Ratio] SE_Weight IV,
LoDoCo 2013 -1.50674 1.118034  61%
COLCOT 2019 -1.32952 05026256 25.1%
COPS§ 2020 -0.90874 083666  9.0%
LoDoCo2 2020 -0.40619 0322749 60.8%
Total (95% CI) 100.0%

Heterogeneity: Tau*= 0.00; Chi*= 2.96, df= 3 (P = 0.40), F= 0%
Testfor overall effect Z=2.94 (P = 0.003)

Rate Ratio Rate Ratio
Random, 95% CI IV, Random, 95% Cl
0.22(0.02,1.98] —
0.26(0.10,0.71) —
0.40(0.08, 2.08] —_—
0.67(0.35,1.25) —r
048[0.29,0.78] <
001 04 10 100

Favours colchicine Favours control

Figure 2: Meta-analysis of stroke events of included studies. Rate ratios and 95%. confidence intervals of colchicine versus placebo in patients with coronary artery disease

Heterogeneity: Chi*= 007, df=1(P=0.79); F= 0%
Testfor overall effect Z=1.41 (P=0.16)

Colchicine Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
COLCOT 2019 36 2366 40 2379 21.8% 090(057,1.42) =
LoDoCo2 2020 126 2762 148 2760 78.2%  0.84(0.66,1.08) _l—‘
Total (95% CI) 5128 5139 100.0%  0.86(0.69, 1.06] <
Total events 162 188

05 07 15 2
Favours colchicine Favours control

Figure 3: Meta-analysis from the two studies reporting atrial fibrillation events. Rate ratios and 95% confidence intervals of colchicine versus placebo in patients with coronary
artery disease

| Myocardial infarction |

Study or Subgroup  log[Rate Ratio] SE Weight IV,

Rate Ratio Rate Ratio
Random, 95% CI IV, Random, 95% CI

LoDoCo 2013 -1.08186  0.32609 18.0%
COLCOT 2019 -0.09085 0146424 33.3%
COPS 2020 -0.59029 0376379 15.1%
LoDoCo2 2020 -0.33547 0143767 33.6%
Total (95% CI) 100.0%

Test for overall effect: Z=2.35 (P = 0.02)

Heterogeneity: Tau®= 0.08; Chi*= 8.43, df= 3 (P = 0.04); F= 64%

0.34(0.18,0.64) —
0.91(0.69,1.22)

055(0.27,1.16) —_—
0.72(0.54,0.99) —+
0.65[0.46,0.93] <
01 02 05 2 510

Favours colchicine Favours control

Figure 4: Meta-analysis of myocardial infarction of the included studies. Rate ratios and 95% confidence intervals of colchicine versus placebo in patients with coronary artery

di

190

sease

Brain Circulation - Volume 7, Issue 3, July-September 2021



Al-Atta, et al.: Colchicine for prevention stroke

| Major adverse events |
Rate Ratio Rate Ratio

Study or Subgroup  log[Rate Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% CI
LoDoCo 2013 140128 0302765 125%  0.33(0.18,0.60)
COLCOT 2019 -0.26612 0116258 341%  0.77(0.62,0.97) —
COPS 2020 -0.45199 0260734 155%  0.64(0.38,1.06) =
LoDaCo2 2020 -0.34556 009558 37.8%  0.71(0.59,0.85) &+
Total (95% Cl) 100.0%  0.65[0.51,0.83] <>
;iet?;ogenenylle?fu 1= Z[J_Ui Zh|P=_669060,g;=3(P=0.07);I =51% T 05 ] I
estfor overall effect. 2= 342 (P = 0.0006) Favours colchicine Favours [control]

coronary artery disease

Figure 5: Meta-analysis of major adverse cardiovascular event of the included studies. Rate ratios and 95% confidence intervals of colchicine versus placebo in patients with

Rate Ratio

Rate Ratio

Study or Subgroup  log[Rate Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
LoDaCo 2013 -1.03674 0591608 14.9%  0.35[0.11,1.13)
COLCOT 2019 001761 0214437 38.0%  0.98(0.65,1.50)
COPS 2020 2086989 1.06066 5.9%  8.06(1.01,64.45)
LoDaCo2 2020 0195391 0174256 41.2%  1.22(0.86,1.71)
Total (95% CI) 100.0%  1.04[0.61,1.78]

Heterogeneity. Tau*= 0.15; Chi#=7.79, df= 3 (P = 0.05); F= 61% f

Test for overall effect: Z=0.15 (P = 0.86)

002 04 1 n 50
Favours colchicine Favours control

Figure 6: Meta-analysis of Death of the included studies. Rate ratios and 95% confidence intervals of colchicine versus placebo in patients with coronary artery disease

Inflammation is central in the pathogenesis of atherosclerosis
which is the main underlying pathological cause of
cardiovascular diseases such as CAD and stroke. Both
clinical entities not only share a common atherothrombotic
mechanism, risk factors and therapeutic strategies, but also
a considerable cross-risk between these two conditions
exists.l'*1®l Therefore, there is a significant association
between CAD and the risk of stroke which provides a
rationale for conducting research on novel interventions
by targeting inflammation to address this clinical issue./"”!

Previous experimental studies on animal models have
demonstrated that the NLRP3 inflammasome has a
significant role in the pathogenesis of ischemic stroke and
postischemic inflammation.!"”® Furthermore, inhibiting
upstream and downstream pathways of NLRP3 signaling
might represent an important therapeutic target to
reduce effects of ischemic stroke such as infarct size.!""?!1
Moreover, it has been suggested that inhibition of
NLRP3 might also prevent ischemic stroke.”>*! Whether
colchicine exerts its benefits on stroke reduction is yet to
be determined, nonetheless, results from experimental
studies are in line with the findings of the meta-analysis.

The potential role of colchicine in the prevention of stroke
has been a matter of recent interest. LoDoCo trial was

Brain Circulation - Volume 7, Issue 3, July-September 2021

the first study showing a beneficial role of colchicine
in the reduction of cardiovascular events, however,
without influence on the incidence of stroke.”! Results of
the previous meta-analyses were also inconclusive and
importantly they included heterogeneous populations
hindering the applicability of colchicine in this setting.**!
Subsequently, few meta-analyses evaluated the influence
of colchicine specifically on the incidence of stroke.2*%I
The results across these meta-analyses have not been
consistent and their statistical precision may have been
influenced by including observational studies.2¢2%]
Moreover, these analyses did not include the more
recent published studies such as COPS and LoDoCo2
trials.®?) Our meta-analysis exclusively incorporates
RCTs, including the most recently published COPS and
LoDoCo2 trials, and evaluates the effect of colchicine
on stroke risk reduction in a relatively homogeneous
population of CAD patients.

In addition to the anti-inflammatory properties of
colchicine described above, it has been postulated
that colchicine might reduce stroke incidence by
reducing episodes of AF as suggested by the efficacy
of colchicine in preventing AF in patients undergoing
cardiac surgery.””’ However, our meta-analysis does
not support this mechanism as colchicine did not have
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influence on the incidence of new-onset/recurrent AF.
Importantly, the included studies did not differentiate
between the two AF subtypes. Unlike new-onset AF,
recurrent AF cannot be reliably used as a surrogate
of heightened stroke risk since patients were already
receiving oral anticoagulation. While Type II error
remains a possibility, our conclusion was driven
from the two largest trials of using colchicine in CAD,
including more than 10,000 patients. Changes in plaque
characteristics in response to colchicine have been
recently suggested using computed tomography.©l
The stabilizing effect of colchicine on coronary plaques
leading to reduction in MI could be inferred into
carotid and aortic plaques, although this hypothesis
needs further confirmation. Moreover, it was shown
that colchicine can inhibit platelet aggregation in vitro
which potentially could reduce thrombus formation and
platelet microembolization.!

Finally, the lack of significant difference in GI side
effects between colchicine and placebo arms reaffirms
that colchicine is a well-tolerated medicine which has
proven to be safe. This should potentially encourage
physicians to prescribe this agent and expecting good
tolerance from patients.

Several limitations of the meta-analysis need to
be acknowledged. First, the results of the present
meta-analysis should be interpreted cautiously as they are
derived from the study-level, rather than the patient-level
meta-analysis. Second, since all of the RCTs included
in the meta-analysis enrolled only a small number of
patients with a prior history of transient ischemic attack
or stroke, the role of colchicine as secondary prevention
following stroke needs to be evaluated in the future. The
CONVINCE trial (NCT02898610) will provide further
insights into the role of colchicine following stroke.
Finally, there was heterogeneity across the included
studies when reporting stroke types. The LoDoCo and
COPS trials reported the incidence of noncardioembolic
strokes, and the stroke mechanism was not specified in
the COLCOT or LoDoCo2 trials.

Conclusions

The present meta-analysis confirms a statistically
significant reduction of stroke in patients with CAD
and supports the notion that colchicine is a promising
anti-inflammatory agent in preventing strokes when
given on a background of optimal medical therapy.
Considering its neutral effect on AF occurrence, the
clinical benefit is presumably achieved by attenuating
inflammation and stabilizing atherosclerotic plaques,
although further mechanistic studies are required to
confirm these findings.
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