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ABSTRACT

A better understanding of the central role of inflammation in the
development of coronary artery disease (CAD) has been the impetus
for the evaluation of therapeutic strategies targeting the interleukin-
183/interleukin-6 cytokine signaling pathway, involved in both chronic
atherogenesis and in triggering of atherosclerotic plaque rupture. As
an inexpensive pharmacologic agent with relatively few adverse ef-
fects that tend to be mild and tolerable, the role of colchicine in sec-
ondary prevention of atherothrombotic events has been the focus of
multiple recent large-scale randomized controlled trials involving pa-
tients with stable CAD (Low-Dose Colchicine [LoDoCo] and LoDoCo2
trials), a recent myocardial infarction (Colchicine Cardiovascular
Outcome Trial [COLCOT], Colchicine in Patients With Acute Coronary
Syndrome [COPS], and Colchicine and Spironolactone in Patients With
Myocardial Infarction/Synergy Stent Registry [CLEAR SYNERGY] trials),

Cardiovascular disease is the leading cause of mortality and
disability worldwide, with greater than 17 million yearly
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RESUME

Une meilleure compréhension du role central de I'inflammation dans
le développement de la coronaropathie (CP) a été a l'origine de
I'évaluation de stratégies thérapeutiques ciblant la voie de signa-
lisation des cytokines interleukine-183/interleukine-6, impliquée a la
fois dans I'athérogénése chronique et dans le déclenchement de la
rupture de la plaque d’athérome. En tant qu'agent pharmacologique
peu colteux, dont les effets indésirables sont relativement peu nom-
breux et généralement légers et tolérables, le role de la colchicine
dans la prévention secondaire des événements athérothrombotiques a
fait I'objet de plusieurs essais contrélés randomisés a grande échelle
menés récemment auprés de patients atteints de CP stable (essais
LoDoCo [Low-Dose Colchicine] et LoDoCo2), aprés un infarctus du
myocarde récent (essais COLCOT [Colchicine Cardiovascular Outcome
Trial], COPS [Colchicine in Patients With Acute Coronary Syndrome] et

deaths globally, the majority of which being attributed to
coronary artery disease (CAD).! CAD is most often caused by
atherosclerosis, which is a complex process involving multiple
inflammatory signalling pathways leading to atherogenesis,
eventually manifesting as flow-limiting coronary stenoses
responsible for stable angina or as plague disruption causlng
acute coronary syndromes (ACS). Despite  existing
guideline-based secondary prevention strategies,”” residual
risk of subsequent vascular events remains high, emphasizing
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and undergoing percutaneous coronary interventions (Colchicine in
Percutaneous Coronary Intervention [COLCHICINE-PCI] trial). Based on
this evidence, low-dose colchicine (0.5 mg once daily) should be
considered in patients with recent myocardial infarctions—within 30
days and, ideally, within 3 days—or with stable CAD to improve car-
diovascular outcomes. Colchicine should not be used in patients with
severe renal or hepatic disease because of the risk of severe toxicity.
No serious adverse effect was associated with the combined use of
colchicine and high-intensity statin therapy in large trials. The impact
of colchicine in high-risk populations of patients with peripheral arterial
disease and in those with diabetes for the primary prevention of CAD
remains to be established.

the need to identify additional therapeutic targets in order to
further improve patient outcomes.

Colchicine is a drug that has been used for years for the
treatment of inflammatory disorders such as gout, pericarditis,
and familial Mediterranean fever.* ' It is a derivative from the
plant Colchicum automnale, used as an old Egyptian remedy for
joint inflammation, and was isolated by 2 French scientists,
Pelletier and Caventou, in the 18th century. As an inexpensive
and relatively safe pharmacologic agent, its potential beneficial
impact in patients with CAD has been the focus of multiple
recent large-scale randomized controlled trials."""” As a result,
colchicine extended-release 0.5 mg tablets (MYINFLA™) have
been approved by Health Canada in August 2021 for the
reduction of atherothrombotic events in adult patients with
existing coronary artery disease, in addition to standard thera-
pies, including LDL-C lowering and antithrombotic drug
treatment. In this review, the evidence will be summarized to
lay the foundation for a practical approach for the use of
colchicine in secondary prevention of CAD.

Reduction of Inflammation With Colchicine in
CAD

Circulating levels of acute-phase inflammatory biomarkers
strongly correlate with prognosis following an ACS, suggesting
that inhibition of the acute systemic response may improve
cardiovascular outcomes in this population.”’ Accordingly,
the central role of inflammation in CAD has been the focus of
randomized controlled trials evaluating the impact of thera-
peutic strategies specifically targeting the interleukin (IL)-1£/
IL-6 cytokine signalling pathway, involved in both chronic
atherogenesis and triggering of plaque rupture.'"' >
Direct inhibition of IL-18 by the monoclonal antibody can-
akinumab has been shown to improve cardiovascular out-
comes in patients with a previous myocardial infarction (MI)
and elevated baseline C-reactive protein (CRP) in the Cana-
kinumab Anti-inflammatory Thrombosis Outcome Study
(CANTOS) randomized trial, setting a proof of concept that
targeted inhibition of the IL-1£/IL-6 inflammatory signalling
pathway, not confounded by other effects such as lipid
lowering, is cardioprotective in this population.”” However,
canakinumab was also associated with a higher risk of sepsis, is
extremely expensive, and will not be marketed for treatment

of CAD.
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CLEAR SYNERGY [Colchicine and Spironolactone in Patients With
Myocardial Infarction/Synergy Stent Registry]) et pour des patients
subissant une intervention coronarienne percutanée (ICP) (essai
COLCHICINE-PCI). Sur la base de ces données, la colchicine a faible
dose (0,5 mg une fois par jour) doit étre envisagée chez les patients
ayant subi un infarctus du myocarde récent - dans les 30 jours et,
idéalement, dans les trois jours - ou présentant une CP stable afin
d’améliorer le pronostic cardiovasculaire. La colchicine ne doit pas étre
utilisée chez les patients présentant une affection rénale ou hépatique
sévere, en raison d’un risque de toxicité grave. Aucun effet indésirable
grave n’'a été associé a l'utilisation combinée de la colchicine et d’'un
traitement par statine de haute intensité dans les essais a grande
échelle. L'impact de la colchicine dans les populations a haut risque
des patients atteints de maladie artérielle périphérique et chez les
diabétiques pour la prévention primaire de la CP reste a établir.

Colchicine exerts its mechanism of action through
inhibition of leucocyte tubulin polymerization and the
NLRP3 inflammasome, which are involved in the activation
of the IL-1f/IL-6 signalling pathway. Its specific actions and
effects include, among others, alteration of neutrophil
deformability and motility, antimitotic properties in leuco-
cytes, inhibition of cholesterol crystal-induced coronary
atherogenesis, and reduction of the expression of cellular
adhesion molecules.”*””  Colchicine also reduces the
production of IL-6 (indirectly though inhibition of IL-1£)
and CRP inflammatory biomarkers,'®'”*®) and stabilizes
coronary plaque among patients with a recent ACS.”’
In patients undergoing percutaneous coronary intervention
(PCI), colchicine attenuates the increase of circulating IL-6
and high-sensitivity CRP levels at 22 to 24 hours,'® and at-
tenuates neutrophil extracellular trap formation.” In patients
with stable CAD, colchicine at a dose of 0.5 mg once daily for
30 days is associated with a significant reduction of
inflammatory biomarkers of the NLRP3 inflammasome
pathway (IL-6 and IL-18), of circulating high-sensitivity CRP
and of proteins involved in neutrophil degranulation.””

Clinical Impact of Colchicine in Secondary
Prevention of Cardiovascular Events

The role of colchicine for the improvement of cardiovas-
cular outcomes in patients with established atherosclerotic
CAD has been studied in randomized controlled trials
focusing on the specific populations of patients with stable
CAD,'™" a recent ACS (mostly MD),'"'*'" and those un-
dergoing PCL. !¢

Stable CAD

The impact of colchicine on CV event reduction was first
studied in the Low-Dose Colchicine (LoDoCo) randomized
trial, in which 532 patients with angiographically proven
stable CAD were randomized to receive colchicine 0.5 mg
daily (n = 282) or no colchicine (n = 250)." Among the
participants randomized to colchicine, 32 stopped the study
drug early owing to adverse effects, and the protocol allowed
to replace them with additional participants. All participants,
whether or not they stopped the study drug because of adverse
effects, were included in the intention-to-treat analysis. The
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majority of study participants were treated with at least 1 an-
tiplatelet agent and high-dose statin as part of their secondary
prevention treatment, and 55% to 60% were also treated with
an angiotensin-converting enzyme inhibitor. The primary
efficacy endpoint—a composite of ACS, fatal and nonfatal
out-of-hospital cardiac arrest, and noncardioembolic ischemic
stroke—occurred in 5.3% of the participants in the colchicine
group and in 16.0% of participants in the control group
(hazard ratio [HR], 0.33; 95% confidence interval [CI], 0.18-
0.59), after a median follow-up of 36 months. This was
largely driven by an excess of non-stent-—related ACS in the
control group compared with colchicine. Despite the large
magnitude of the absolute and relative-risk reductions, the
results of the LoDoCo trial have nevertheless been viewed as
hypothesis generating, given the small sample size, lack of
a placebo-control or participant blinding, and limited verifi-
cation of adherence in participants randomized to colchicine.

The results of the subsequent placebo-controlled, double
blind, randomized Low-Dose Colchicine 2 (LoDoCo2) trial
were consistent with the findings of the original LoDoCo
trial."” In this study, 6528 patients with evidence of coronary
disease on invasive coronary angiography, computed tomogra-
phy angiography, or a coronary-artery calcium score of at least
400 Agatston units, and considered stable for at least 6 months,
were included. Key exclusion criteria were the presence of at
least moderate renal impairment, severe heart failure, and at
least moderate valvular disease requiring intervention. All par-
ticipants entered a 1-month run-in period in which all were
treated with open-label colchicine 0.5 mg once daily to ascer-
tain tolerance. Following the run-in period, 5522 patients
(84.6%) were randomized to either colchicine 0.5 mg daily or
placebo; 1006 patients (15.4%) were not randomized, mainly
because of perceived adverse effects. The primary endpoint, a
composite of cardiovascular death, spontaneous MI, ischemic
stroke, or ischemia-driven coronary revascularization, occurred
in 6.8% of participants in the colchicine group and in 9.6% of
the participants in the placebo group (HR, 0.69; 95% CI,
0.57-0.83; P < 0.001) after a median follow-up of 28.6
months. Individual endpoints of MI and ischemia-driven cor-
onary revascularization were significantly lower with colchicine
but not ischemic strokes. Death from any cause occurred in
2.6% and in 2.2% of participants randomized to colchicine
and placebo, respectively (HR, 1.12; 95% CI, 0.86-1.71).
Results were consistent across multiple prespecified subgroups,
including in male and female participants.

The consistency of the results of the LoDoCo and
LoDoCo2 trials in patients with stable CAD, in addition to
the established safety profile of colchicine, position this drug
as an important potential addition in secondary prevention of
cardiovascular events in patients with CAD. In LoDoCo2, the
number-needed-to-treat  (NNT) over a mean follow-up
duration of 28.6 months was 35, which is consistent
with the benefits of aspirin, statin, and antihypertensive
therapy in secondary prevention.”” Notably, this benefit was
obtained despite the fact that almost all patients received these
other guideline-recommended therapies during the trial.

ACS and PCI

In addition to inhibiting the chronic inflammatory pro-
cesses involved in atherogenesis, early initiation of colchicine
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following ACS or PCI may provide incremental value by
inhibiting the acute-phase systemic inflammatory reaction. An
ACS is characterized by plaque rupture, ulceration, erosion, or
disruption caused by calcified nodules. PCI induces me-
chanical trauma to the coronary vasculature, leading to local
IL-6 expression and increased neutrophil ~adhesion.”
Colchicine, by inhibiting the acute inflammation in ACS or
PCI, may mitigate coronary microcirculation obstruction,
endothelial dysfunction, subsequent myocardial damage, and
major adverse cardiovascular events (MACE) as well as sub-
sequent in-stent restenosis, by altering formation of
neoatherosclerosis.' %’

There have been several modest-sized trials assessing the
impact of colchicine in patients undergoing PCI. In a study by
Deftereos et al., 196 patients with diabetes treated with PCI
with a bare-metal stent were randomized to receive colchicine
0.5 mg twice daily (beginning within 24 hours of PCI) or
placebo for 6 months.'” At 6 months, rates of angiographic
in-stent restenosis were 16% in the colchicine group and 33%
in the control group (odds ratio [OR], 0.38; 95% CI, 0.18-
0.79; P = 0.007), and intravascular ultrasound demonstrated
a reduction of 70% in neointima volume with colchicine
compared with placebo (P < 0.01). Although limited by its
sample size, this randomized trial suggests a potential reduc-
tion of restenosis in patients with diabetes treated with bare-
metal stents, but these results cannot be generalized to the
contemporary clinical practice, characterized by a very low rate
of bare-metal stent implantation.

The Colchicine in Percutaneous Coronary Intervention
(COLCHICINE-PCI) placebo-controlled randomized trial
aimed to evaluate whether short-term, acute use of colchicine,
administered before PCI, was associated with a reduction in
PCl-related myocardial injury.'® In this trial, 400 participants
with an indication for PCI were randomized to oral colchicine
1.2 mg administered 1 to 2 hours before coronary angiog-
raphy, followed by colchicine 0.6 mg 1 hour later (or
immediately preprocedure), or to matching placebo. There
was a numerical—yet not statistically significant—reduction
in myocardial injury related to PCI (57.3% with colchicine vs
64.2% with placebo [P = 0.19]), a finding that was consistent
using different definitions of myocardial injury and in those
with stable CAD and ACS. Because no reduction of peri-
procedural myocardial injury was derived from acute, short-
term use of colchicine during the peri-PCI period, the role
of colchicine in patients undergoing PCI with a drug-eluting
stent for non-ACS indication has not yet been established.

In the ACS setting, Deftereos et al. randomized 151 pa-
tients treated with primary PCI for ST-elevated MI (STEMI)
to either colchicine (1.5 mg initially, followed by 0.5 mg
1 hour later, then 0.5 mg twice daily) or to placebo for
5 days.'” In this pilot study, the primary endpoint of infarct
size, defined as the area under the curve of creatine kinase-
myocardial band fraction (CK-MB) concentration over
72 hours, was lower with colchicine compared with placebo
(3144 [1754-6940] ng-h/mL, vs 6184 [4456-6980] ng-h/
mL; P < 0.001). This finding was supported by smaller
infarct size defined by late gadolinium enhancement on car-
diac magnetic resonance imaging (MRI) (P = 0.019).
Although this study was not powered to detect a significant
difference in clinical endpoints, it represented an important
proof-of-concept study and provided a strong rationale to
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conduct trials that could test the hypothesis that colchicine
reduces the risk of cardiovascular events following ACS.

The larger double blind, randomized, placebo-controlled
Colchicine Cardiovascular Outcomes Trial (COLCOT)
evaluated the impact of colchicine 0.5 mg once daily in
patients with a recent MI (< 30 days) for whom any P[anned
PCI had been performed, compared with placebo.'’ Exclu-
sion criteria were severe heart failure, left ventricular ejection
fraction < 35%, stroke within the previous 3 months, type 2
index MI, coronary-bypass surgery either within the previous
3 years or planned, a history of noncutaneous cancer within
the previous 3 years, inflammatory bowel disease or chronic
diarrhea, neuromuscular disease, nontransient creatine kinase
level greater than 3 times the upper limit of the normal range
(unless caused by infarction), clinically significant non-
transient hematologic abnormalities, severe renal disease with
a serum creatinine level that was greater than 2 times the
upper limit of the normal range, severe hepatic disease, drug
or alcohol abuse, systemic glucocorticoid use, or clinically
significant sensitivity to colchicine.

The study included 4745 participants from 167 centres in
12 countries. In this trial, the vast majority of participants
were treated with dual antiplatelet therapy and statins (98%
and 99%, respectively), and 93% of patients in both groups
were treated with PCI for their index MI. After a median
follow-up of 22.6 months, the primary efficacy endpoint,
a composite of death from cardiovascular causes, resuscitated
cardiac arrest, MI, stroke, or urgent hospitalization for
angina leading to coronary revascularization occurred in
5.5% of participants randomized to colchicine and in 7.1%
of participants randomized to placebo (HR, 0.77; 95% CI,
0.61-0.96). The effect of colchicine on all components
contributed to the benefit on the primary endpoint, although
the efficacy was more pronounced on strokes (HR, 0.26;
95% CI, 0.10-0.70) and urgent hospitalizations for angina
leading to revascularization (HR, 0.50; 95% CI, 0.31-0.81).
Colchicine was also associated with a reduction in the total
number of both first and recurrent primary endpoint events
during follow-up (0.29 vs 0.42 events per 100 patient-
months; rate ratio, 0.66; 95% CI, 0.51-0.86). The results
were consistent in the intention-to-treat population (primary
analysis) and the per-protocol analysis, as well as in the
subgroup of 4408 participants who underwent PCI for their
index ML”°

A secondary analysis of the COLCOT trial showed that
the timing of colchicine initiation after the index MI affected
the magnitude of treatment effect, with a significant reduction
in the composite primary endpoint observed among the 1193
participants randomized to colchicine compared with placebo
within 3 days of their MIs (HR, 0.52; 95% CI, 0.32-0.84;
P = 0.007).”” This subgroup analysis lends support to the
hypothesis that early initiation of colchicine following ACS
may offer incremental value with inhibition of the acute-phase
inflammation response. The possibility of an impact of
reduced immune response was monitored closely. An increase
in the rate of pneumonia was noted with colchicine compared
with placebo (0.9% vs 0.4%; P = 0.03) in addition to
a numerically higher number of infections (2.2% vs 1.6%;
P = 0.15). Finally, colchicine was shown to generate
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a reduction of 69% in lifetime costs to the Canadian health
care system (a reduction from $8239 [Canadian dollars] to
$2590 [Canadian dollars]) with an increase in quality-adjusted
life years (QALY) from 8.82 to 11.68.”° It was 100% cost
effective at a willingness to pay of $0/QALY gained. Colchi-
cine costs less than $40 per month in Canada.

More recently, the Colchicine in Patients With Acute
Coronary Syndromes (COPS) randomized trial evaluated the
effect of colchicine (0.5 mg twice daily for the first month,
then 0.5 mg daily for 11 months) compared with placebo in
795 patients with ACS and > 30% luminal stenosis in any
epicardial vessel of > 2.5 mm luminal diameter, treated either
with PCI or medical treatment alone. Key exclusion criteria
were the requirement for surgical revascularization, preexisting
long-term use of colchicine or immunosuppressant therapy,
severe hepatic and renal insufficiency, and known active ma-
lignancy. Among participants, 94% had MI as the qualifying
event, and 88% underwent PCL."” The primary endpoint—a
composite of death from any cause, ACS, ischemia-driven
urgent revascularization, or noncardioembolic ischemic stro-
ke—occurred in 6.1% and 9.5% of participants in the
colchicine and placebo groups at 1 year, respectively
(P = 0.09). The smaller than anticipated sample size (original
enrolment target n = 1009), and the relatively short duration
of follow-up (1 year) may explain the numerically lower but
nonstatistically significant difference, observed for the primary
endpoint in the COPS trial. In a post hoc analysis evaluating
a composite endpoint similar to the COLCOT trial primary
endpoint (composite of CV death, stroke, ACS, or urgent
revascularization), the event risk among patients receiving
colchicine was one-half that seen in the placebo group (5.0%
with colchicine vs 9.5% with placebo; HR, 0.51; 95% ClI,
0.29-0.89; P = 0.019). At 1 year, 3 patients required urgent
revascularization in the colchicine group, compared with 12 in
the placebo group (HR, 0.26; 95% CI, 0.07-0.92;
P = 0.037).

The ongoing Colchicine and Spironolactone in Patients
With Myocardial Infarction/Synergy Stent Registry (CLEAR
SYNERGY trial, NCT03048825) aims to randomize 7000
participants with MI treated with PCI to colchicine 0.5 mg
twice daily vs placebo. The primary endpoint will be the first
occurrence of cardiovascular death, recurrent MI, or stroke at
an average of 2 years. Its results may contribute to shedding
light on the effect of colchicine on specific cardiovascular
endpoints and identify subgroups that derive the most benefits
from colchicine.

Three recent meta-analyses of randomized controlled trials
confirmed that colchicine decreases the risk of major cardio-
vascular events, MI, stroke, and coronary revascularization but
not of cardiocascular death, in secondary prevention of CAD.
Reassuringly, these benefits were observed without an increase
in gastrointestinal safety concerns.””*"*' The totality of the
evidence regarding the role of colchicine in secondary pre-
vention of CAD is consistent across types of patients (stable
CAD, post-MI), making the causal association robust in
addition to its biological plausibility. Additional data from
other studies in the setting of primary prevention in diabetes
(COLCOT-T2D), and noncardioembolic transient ischemic
attack and stroke (Colchicine for Prevention of Vascular
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HR Weight
RCT with 95% CI (%)
Primary Composite Endpoint
LoDoCo2 (2020) E B 0.69[ 056, 0.82] 47.65
COPS (2020) —— 0.47[ 0.20, 0.74] 18.60
COLCOT (2019) - 0.77[ 059, 0.95] 3374
Heterogeneity: T2 = 0.01, I2 = 37.70%, H? = 1.61 ’ 0.68[ 0.54, 0.81]
Testof 8, =6:Q(2) =3.21,p=0.20
Secondary: Components of Primary Endpoint
Cardiovascular Mortality
LoDoCo2 (2020) — 0.80[ 0.30, 1.30] 52.88
COPS (2020) 3.09[-11.60, 17.78]  0.06
COLCOT (2019) e 0.84[ 031, 1.37] 47.06
Heterogeneity: 12 = 0.00, I = 0.00%, H2 = 1.00 ‘ 0.82[ 046, 1.18]
Testof 8, = 6: Q(2) =0.10, p = 0.95
Myocardial Infarction
LoDoCo2 (2020) —— 0.70[ 050, 0.90] 30.69
COPS (2020) — 0.52[ 0.11, 0.93] 19.44
COLCOT (2019) —— 0.91[ 065 1.18] 27.00
LoDoCo (2013) <m— 0.25[ -0.09, 0.59] 22.87
Heterogeneity: T2 = 0.05, |2 = 68.76%, H? = 3.20 ‘ 0.62[ 0.36, 0.88]
Test of 8, = 6: Q(3) = 9.60, p = 0.02
Ischemic Stroke
LoDoCoz2 (2020) —a— 0.66[ 021, 1.11] 30.20
COPS (2020) —— 0.34[ -0.48, 1.16] 9.21
COLCOT (2019) —— 0.25[ -0.09, 0.59] 54.48
LoDoCo (2013) «—— 1+ 0.23[ -0.77, 1.28] 6.1
Heterogeneity: 12 = 0.00, I2 = 0.00%, H? = 1.00 ’ 0.38[ 0.13, 0.63]
Test of = 6: Q(3) =2.16, p = 0.54
Urgent Coronary Revascularization
LoDoCo2 (2020) -+ 0.75[ 058, 0.92] 43.18
COPS (2020) <«~a— 0.26[ -0.18, 0.69] 21.29
COLCOT (2019) —O— 0.50[ 025 075] 3553
Heterogeneity: 12 = 0.03, I = 65.10%, H2 = 2.87 ’ 0.56[ 0.30, 0.82]
Test of 8, = 8;: Q(2) = 5.73, p = 0.06
Other Secondary Endpoints
y Composi point
LoDoCo2 (2020) — 0.72[ 055, 0.90] 61.57
COLCOT (2019) B 0.87[ 065 1.09] 3843
Heterogeneity: 2 = 0.00, I2 = 6.00%, H? = 1.06 ‘ 0.78[ 0.63, 0.92]
Test of 8, = 8: Q(1) = 1.06, p = 0.30
Deep Venous Thrombosis or Pul y Emboli
LoDoCo2 (2020) m—— 1.06[ 0.27, 1.84] 80.70
COLCOT (2019) 1.43[ -0.18, 3.03] 19.30
Heterogeneity: 12 = 0.00, |2 = 0.00%, H2 = 1.00 ’ 1.13[ 043, 1.84]
Test of 6, = 6: Q(1) = 0.16, p = 0.68
Atrial Fibrillation
LoDoCo2 (2020) — 0.84[ 0.63, 1.04] 81.83
COLCOT (2019) — 0.93[ 0.49, 137] 1817
Heterogeneity: T2 = 0.00, I? = 0.00%, H? = 1.00 ‘ 0.86[ 0.67, 1.04]
Test of 8 = 8;: Q(1) = 0.13,p = 0.71
T T T .
0 5 1 1.5 2
Favors Colchicine Favors Placebo

Random-effects DerSimonian-Laird model

*Secondary composite endpoint includes cardiovascular

mortality, myocardial infarction, and ischemic stroke
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Figure 1. Efficacy of colchicine in secondary prevention of coronary artery disease. Cl, confidence interval; COLCOT, Colchicine Cardiovascular
Outcome Trial; COPS, Colchicine in Patients With Acute Coronary Syndrome; LoDoCo, Low-Dose Colchicine; HR, hazard ratio; RCT, randomized
controlled trials. Reproduced from Samuel et al.>® with permission from Elsevier.
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Inflammation in Non-Cardioembolic Stroke [CONVINCE]
trial of ~ 2600 patients [NCT02898610]) will shed further
light on the role of colchicine in the prevention of cardio-
vascular disease. Given the impact of colchicine on reduction
of stroke observed in the COLCOT trial, results of the latter
ongoing trial will be eagerly awaited. In the meantime, low-
dose colchicine is safe, well tolerated, inexpensive (gener-
ating cost savings in ACS), and reduces the risk of future
nonfatal cardiovascular events, thus warranting consideration
for its use in addition to established secondary prevention
treatments.

Safety and tolerability of colchicine

Colchicine has demonstrated a reassuring safety profile in
the major cardiovascular outcomes trials. There was no sig-
nificant difference in all-cause mortality and in cardiovascular
death between patients randomly assigned to receive colchi-
cine or placebo in the 10,799 participants of the COLCOT,
LoDoCo, and LoDoCo 2 trials.""'*" In the COPS trial, the
number of deaths from any cause was higher with colchicine
(n = 8) compared with placebo (n = 1); the numbers of
noncardiovascular deaths in the 2 arms were 5 and 0,
respectively. However, the validity of this observation has
been questioned, given the small sample size of COPS and the
fact that there were more than twice the number of patients
with incomplete follow-up than that of deaths, which may
reflect the play of chance and should be cautiously inter-
preted.”” Moreover, the mortality trend seen in COPS is
inconsistent with safety results from clinical studies investi-
gating colchicine use in patients with gout, familial Mediter-
ranean fever, and pericarditis, which have not suggested an
imbalance in all-cause mortality or noncardiovascular
deaths.”>** Importantly, median follow-up duration was
twice as long in these much larger studies than in COPS.
A pooled analysis of the COLCOT, LoDoCo2, and COPS
trials did not suggest that colchicine was associated with
a higher risk of cardiovascular mortality (HR, 0.82; 95% CI,
0.46-1.18) (Fig. 1.7 At present, there are not sufficient
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available data to comment on the potential impact of
colchicine on heart failure or on serious arrhythmias.

It is important to highlight that patients with severe kidney
disease have been excluded from the COLCOT, LoDoCo2,
and COPS trials. Therefore, colchicine should not be used in
this population because of the risk of serious and potentially
fatal toxicity. Colchicine should also be avoided in patients
with severe hepatic disease. Colchicine has been administered
to patients with various cardiac diseases including CAD (as
was the case in COLCOT and LoDoCo2, which have
included more than 10,000 patients followed for more than
2 years), atrial ﬁbrillation,%’[‘(’ and heart failure.”” In the
absence of severe renal disease, colchicine is often used in
patients with heart failure who develop gout triggered by the
use of a loop diuretic.

Colchicine causes relatively few adverse effects, which
tend to be mild and tolerable. The most frequent are
gastrointestinal symptoms such as flatulence, nausea,
abdominal pain, and diarthea. However, at the low dose of
0.5 mg once daily used in the COLCOT and the LoDoCo2
trials, the incidence of total gastrointestinal adverse events
was not significantly higher with colchicine than with pla-
cebo.'”"” In COLCOT, nausea (1.8% and 1.0%, respec-
tively; P = 0.02) and flatulence (0.6% and 0.2%,
respectively; P = 0.02), were more frequent with colchicine
than placebo. Blood dyscrasias, such as agranulocytosis and
aplastic anemia, have been reported rarely with colchicine.
Therefore, a complete blood count should be considered
annually, although such abnormalities were reported in
< 1% of participants and not more frequentdy with
colchicine than with placebo in the COLCOT and
LoDoCo2 trials.""">"” In COLCOT, a small increase in the
risk of pneumonias was observed (21 with colchicine [0.9%]
vs 9 with placebo [0.4%]; P = 0.03), but no such trend was
observed in LoDoCo2, in which hospitalization for pneu-
monia was observed in 1.7% and 2.0% of participants,
respectively (HR, 0.84; 95% ClI, 0.56-1.24). A recent meta-
analysis has not shown a significant increase in the risk of

MI within 1 month
(ideally within 3 days)?

Stable CAD?

}

Consider long-term colchicine 0.5 mg once
daily to prevent major vascular events*

Concomitant strong
CYP3A4 or Pgp-
inhibitors (see Table 2)

Consider reduced dose
colchicine (e.g. 0.3 mg
every other day)

-Administer with water, regardless of meals
-Avoid grapefruit juice

-Periodic monitoring of gastrointestinal
adverse effects

-Consider annual CBC monitoring

-Should not be used in patients with severe
hepatic disease or renal insufficiency
(estimated GFR <30 mL/min/1.73 m2) because
of the risk of severe toxicity.

Figure 2. Practical approach to colchicine use in secondary prevention of CAD. *The median duration of follow-up in Colchicine Cardiovascular
Outcome Trial (COLCOT) and Low-Dose Colchicine (LoDoCo2) trials were of 22.6 and 28.6 months, respectively. The optimal duration of colchicine
therapy has not been studied beyond these timelines. CAD, coronary artery disease; CBC, complete blood count; GFR, glomerular filtration rate; Ml,

myocardial infarction; Pgp, P-glycoprotein.
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Table 1. Evidence-based considerations for the use of colchicine in the
prevention of atherothrombotic events in patients with coronary artery
disease

Colchicine 0.5 mg daily should be considered in patients with chronic
coronary disease, to reduce the risk of major cardiovascular events.'*'?
Colchicine 0.5 mg daily should be considered within 1 month following an
acute MI to reduce the risk of major cardiovascular events, preferably

within 3 days of the ML’

Colchicine 0.5 mg twice daily can be considered to reduce the risk of
resten051s in patients with diabetes undergoing PCI with a bare-metal
stent.'

MI, myocardial infarction; PCI, percutaneous coronary intervention.

pneumonias with colchicine compared with placebo in
patients with CAD.”” Therefore, in the light of both the
good safety and tolerability of colchicine, the risk-to-benefit
profile favours the use of colchicine in most eligible patients
in secondary prevention of CAD.

Practical Approach to the Use of Colchicine in
the Prevention of Atherothrombotic Events in
Patients with CAD

A practical approach for the use of colchicine in secondary
prevention of CAD is presented in Figure 2, and evidence-
based considerations are presented in Table 1. Colchicine
can be administered at any time of the day, without regard to
meals, but should be administered with a beverage. It is
metabolized by CYP3A4 and is a substrate for P-glycoprotein.
To prevent colchicine accumulation and toxicity, it should
not be used with strong P-glycoprotein inhibitors such as
clarithromycin (the use of azithromycin is acceptable) (Table
2). Concomitant use of strong and moderate CYP3A4 in-
hibitors should also be avoided—including grapefruit juice
—especially in patients with hepatic or renal impairment.
Strong CYP3A4 inhibitors include—but are not limited
to—ritonavir, itraconazole, ketoconazole, and clarithromycin.
The dosage of colchicine should be reduced in patients
receiving moderate to high doses of diltiazem or verapamil.
Concomitant use of colchicine with high-intensity statin
therapy has been well tolerated in COLCOT. Colchicine
should not be used in patients with an estimated glomerular
filtration rate (eGFR) less than 30 mL/min per 1.73 m’>. A
recent meta-analysis found that use of colchicine throughout

Table 2. Pharmacologic interactions with colchicine
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pregnancy was not associated with an mcreased incidence of
miscarriage or major fetal malformations.”” Indeed, the inci-
dence of miscarriage was significantly lower in women who
took colchicine compared with those who did not.”

Conclusions

Although the anti-inflammatory agent colchicine has
been known for centuries, data have recently positioned the
novel use of this inexpensive and safe drug as part of the
pharmacologic armamentarium for the prevention of
nonfatal atherothrombotic events in patients with CAD.
Along with other guideline-recommended secondary pre-
vention strategies and lifestyle modifications, colchicine at a
dose of 0.5 mg once daily should be considered in patients
with recent MIs or with established stable CAD to improve
nonfatal cardiovascular outcomes. It is now approved by
Health Canada for this purpose, and is recommended by the
European Society of Cardiology (class IIb, level A8 Inmal
studies in patients undergoing PCI are encouraging,
including the subgroup analysis of patients who underwent
PCI in the COLCOT and LoDoCo2 trials, and additional
studies are underway. The optimal dose of colchicine in the
peri-PCI period for elective implantation of drug-eluting
stents remains to be established and needs to be tested.
The impact of colchicine in high-risk populations of patients
with peripheral arterial disease, and in those with diabetes
for the primary prevention of CAD, remains to be estab-
lished. Future guidelines on the management of stable CAD
and of ACS should incorporate recommendations regarding
the role of colchicine in these settings.
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