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Therapeutic potential of colchicine in cardiovascular medicine:
a pharmacological review
Fan-shun Zhang1, Qing-ze He1, Chengxue Helena Qin2, Peter J. Little3,4, Jian-ping Weng1,5 and Suo-wen Xu 1,5

Colchicine is an ancient herbal drug derived from Colchicum autumnale. It was first used to treat familial Mediterranean fever and
gout. Based on its unique efficacy as an anti-inflammatory agent, colchicine has been used in the therapy of cardiovascular diseases
including coronary artery disease, atherosclerosis, recurrent pericarditis, vascular restenosis, heart failure, and myocardial infarction.
More recently, colchicine has also shown therapeutic efficacy in alleviating cardiovascular complications of COVID-19. COLCOT and
LoDoCo2 are two milestone clinical trials that confirm the curative effect of long-term administration of colchicine in reducing the
incidence of cardiovascular events in patients with coronary artery disease. There is growing interest in studying the anti-
inflammatory mechanisms of colchicine. The anti-inflammatory action of colchicine is mediated mainly through inhibiting the
assembly of microtubules. At the cellular level, colchicine inhibits the following: (1) endothelial cell dysfunction and inflammation;
(2) smooth muscle cell proliferation and migration; (3) macrophage chemotaxis, migration, and adhesion; (4) platelet activation. At
the molecular level, colchicine reduces proinflammatory cytokine release and inhibits NF-κB signaling and NLRP3 inflammasome
activation. In this review, we summarize the current clinical trials with proven curative effect of colchicine in treating cardiovascular
diseases. We also systematically discuss the mechanisms of colchicine action in cardiovascular therapeutics. Altogether, colchicine,
a bioactive constituent from an ancient medicinal herb, exerts unique anti-inflammatory effects and prominent cardiovascular
actions, and will charter a new page in cardiovascular medicine.
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INTRODUCTION
Inflammation is a series of local and systemic immune system
responses that our body activates in response to an encounter
with harmful stimuli. The inflammatory response can be con-
sidered as a combination of nonspecific immunity response. The
protective function of inflammation includes removing harmful
invading pathogens, repairing organ damage, and maintaining
tissue homeostasis [1]. Upon the initiation of an inflammatory
response, immune cells are mobilized to migrate into the site of
an inflammation. At the same time, blood vessels at the
inflammatory site are constricted and capillary permeability is
increased [2]. The flow of blood slows and some endogenous and
exogenous pyrogens are produced. These changes in the
vasculature lead to the dysregulation of inflammation. Cardiovas-
cular disease (CVD) as a non-communicable disease, is the major
world-wide threat to human life. According to the latest statistics,
the number of CVD patients around the world has increased from
271 million in 1990 to 523 million in 2019 [3]. The number of
deaths caused by coronary artery disease (CAD) in the world has
increased from 1.2 million in 1990 to 18.6 million in 2019 [4]. In

recent years, studies have supported the notion that chronic
inflammation is closely associated with the progression and
development of CVD. The canakinumab anti-inflammatory throm-
bosis outcome study (CANTOS) of an anti-inflammatory biological
intervention provided direct proof that the inflammatory process
plays an important role in the pathogenesis of CAD and related
complications. Thus anti-inflammatory strategies may reduce or
mitigate the risk of cardiovascular events [5]. From canakinumab
[5] to colchicine [6], anti-inflammatory therapies are poised to
create a revolution in the treatment of CVD.
Colchicine is an alkaloid isolated and purified from an ancient

medicinal plant, autumn crocus (or named Colchicum autumnale).
Such products have been used to treat pain and reduce tissue
swelling [7] for thousands of years in China. The research timeline
of colchicine in medicinal history is shown in Fig. 1. The earliest
use of colchicine dates back to Ebers papyrus [8] before 1550 BC.
However, there still exists more uncertainties about the safety
profile of colchicine. Until the sixth century, one of the most
eminent Byzantine physicians Alexander of Tralles first used
colchicine to treat gout [9]. In 1820, this legendary drug,
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colchicine, was purified for the first time by two French chemists,
Jean Bienaime Caventou and Pierre Joseph Pelletier. At the same
time, a pathologist of Sicilian Biaggio Pernice [10] discovered the
anti-mitotic action of colchicine. In 1833, Geiger et al. purified and
named colchicine. In 2005, the structure of colchicine as a
bioactive component in tricyclic alkaloid category, was reported.
Colchicine has shown good anti-inflammatory effects and thus is
considered as a potential treatment for acute inflammatory phase
of gout. In 2009, colchicine was approved by the US FDA for
familial Mediterranean fever (FMF) and for preventing and treating
gout attacks. Mechanistic studies revealed that colchicine binds to
microtubules, which affects many cellular processes, and colchi-
cine also inhibits the expression of many inflammatory cytokines.
Now that the concept that chronic inflammation contributes to
CVDs such as CAD is gaining more scientific attraction. Colchicine’s
unique anti-inflammatory mechanism has fostered further studies
in the area of cardiovascular medicine. Currently, the use of
colchicine in cardiovascular therapy remains very limited.
Recently, the disease of COVID-19 has caused serious economic
losses, casualties, and deaths worldwide. The cytokine storm
caused by the SARS-CoV2 is also a serious risk for CVD in terms of
endotheliitis and thrombosis [11]. In terms of the prominent
protective effects of colchicine in infectious and inflammatory
diseases which include CVD, here, we have summarized the
history of the discovery of colchicine and its clinical applications in
patients suffering from CVD. In particular, we systematically review
the molecular targets and mechanisms of colchicine in treating
and preventing CVD. The protective effects of colchicine in
infections and inflammatory diseases suggest it may have
therapeutic potential against CVD.

COLCHICINE-BASED-CLINICAL TRIALS
Colchicine has been used as an anti-inflammatory agent to treat
disease in China for thousands of years. It has been mainly used in
the treatment of FMF, gout, pericarditis, and other diseases in the
last hundred years (Fig. 2). Meanwhile, the role of colchicine in the
progression of atherosclerotic CVD has been clearly elucidated [1].
However, there are contradicting findings in relation to the use of
colchicine in cardiovascular disease. Canakinumab (a monoclonal
antibody that inhibits the IL-1β signaling pathway) decreased by
about 15% of CVD events in CANTOS [5]. The evidence from
CANTOS trials provided the proof-of-concept evidence that
targeting inflammation is therapeutically efficacious. As a potent
anti-inflammatory drug in treating inflammation-associated dis-
orders, colchicine is proposed to exhibit cardiovascular protective

action in patients with CVD. In the later sections, we will address
the clinical trials of colchicine, including the LoDoCo, LoDoCo2,
and COLCOT trials. We will also introduce clinical trials and
experimental studies of colchicine in treating different types of
CVD. Clinical CVD trials with the treatment of colchicine are
summarized in Table 1 (completed clinical trials) and Table 2
(ongoing clinical trials).

The LoDoCo, LoDoCo2 and COLCOT clinical trials
The outcome of the low-dose colchicine for secondary prevention
of CVD (LoDoCo) trial [12], was published in 2013. It was a
randomized, prospective, and observer-blinded endpoint design
trial. Patients (532) with CAD were enrolled in this trial and
patients were randomly assigned to either a colchicine (0.5 mg/
day) group or no drug group, and followed up for 3 years. The
primary endpoint of this trial was the combination of the acute
coronary syndrome (ACS), non-cardiometabolic ischemic stroke, or
cardiac arrest out of the hospital. Patients in the colchicine group
showed fewer cardiovascular events. Colchicine reduced the risk
of the primary outcome (4.5%: 16.0%; P < 0.001). Due to the
limited sample size and lack of a placebo control, the finding in
this trial needed to be validated by other larger clinical trials.
In 2020, the LoDoCo2 trial [13] was completed and its results

were published by Nidorf et al. Patients (5,522) with ischemic heart
disease were recruited in this trial, and patients were randomly
assigned to either a colchicine group (0.5mg/day) or a placebo
group. The primary endpoint was the combination of cardiovascular
death, ischemic stroke, spontaneous MI, and coronary revascular-
ization driven by ischemia. After 28.6 months, a lower rate of
primary and key secondary endpoint was observed in colchicine
treated group (6.8%: 9.6%; P < 0.001. 4.2%: 5.7%; P= 0.007). In
addition, colchicine treatment also reduced the incidence of gout.
The colchicine cardiovascular outcomes trial (COLCOT) [14], was

reported by Tardif et al. in 2019. Patients (4,661) were recruited
within 30 days of a post-MI. Patients were randomly assigned to
treatment with colchicine (n= 2,322; 0.5 mg/day) or placebo (n=
2,339). The primary endpoint of COLCOT was the combination of
stroke, MI, cardiovascular death, urgent hospitalization for
requiring coronary revascularization, and resuscitated cardiac
arrest. After 22.7 months, the study showed a lower risk of the
primary endpoint in patients treated with colchicine in the first
3 days (4.3%: 8.3%; P < 0.007). The result exhibited that the
initiation of colchicine therapy is beneficial to the composite
endpoint of cardiovascular death. More benefits were obtained for
patients who received hospital-initiated colchicine therapy
after MI.

Fig. 1 Timeline and milestone of colchicine in medicinal history. The use of colchicine dates back to Ebers papyrus. Until 1833, the
legendary drug was named as “Colchicine”. From 1971 to 1979, many preclinical studies demonstrated the efficacy of colchicine in the
treatment of inflammatory diseases. At the end of the 20th century, mounting evidences proved that colchicine is beneficial to cardiovascular
diseases, such as atherosclerosis, pericarditis, atrial fibrillation. Until 2005, the structure of colchicine was first reported, and then clinical trials
involving colchicine for cardiovascular disease were actively pursued.
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Efficacy of colchicine against atherosclerosis
Atherosclerosis is currently considered to be a progressive
inflammatory disease initiated when apoB100 containing lipids,
mainly LDL-cholesterol, accumulate in the arterial wall due to
binding and trapping by modified proteoglycans with hyperelon-
gated glycosaminoglycan (GAG) chains [15–17]. Atherosclerosis
commences with endothelial dysfunction [18], accompanied by
the process of smooth muscle cell (SMC) migration and
proliferation from the media layer to the subendothelial space,
where atherosclerotic lesions or fibrous lipid plaque lesions are
formed. Foam cells and debris mixed extracellular matrix
accumulate on the inner wall of blood vessels to form a necrotic
core. In atherosclerosis, differentiated macrophages migrate to the
vascular wall and avidly take in modified LDL, and become
macrophage-derived foam cells [19]. The core, an atherosclerotic
plaque, is covered with a fibrous cap which consists principally of
SMCs and collagen. The rupture and/or superficial erosion of
atherosclerotic plaques are two stimuli for thrombosis formation
[20]. Inflammation and cellular activities determine the process of
the plaque erosion and plaque healing. SMCs secrete collagen to
stabilize the plaque, whereas inflammation inhibits the secretion
of collagen or activates macrophages to produce matrix
metalloproteinases to digest the extracellular matrix, which in
turn promotes the erosion of the plaque. In addition, increased
lipid accumulation triggers the apoptosis of cells followed by
profound ROS produced by ER stress, which increases the
secretion of proinflammatory cytokines (IL-1α, IL-1β, IL-6, and
TNF-α). Increased expression of these proinflammatory cytokines
promotes the infiltration of immune cells to exacerbate athero-
sclerosis [21].
In this regard, the unique anti-inflammatory effects of colchicine

block mitosis of vascular smooth muscle cells (VSMCs) [22],
implying its potential application for treating atherosclerosis. From
1971 to 1979, many scientists studied the pharmacological actions
of colchicine in different animal models, but many animal
experiments have exhibited no significant effects of colchicine
in decreasing the risk of atherosclerosis [16, 17]. Colchicine has
demonstrated efficacy against atherosclerosis in swine by Lee
et al. [23], but not in rabbits by Hollander et al. [24]. In 1985,
Lagrue et al. [25] investigated whether or not colchicine decreased
the risk of hypertension. This study included 51 subjects with
several other vascular risk factors. The results were that 1 mg/day

colchicine treatment for last 3–4 months did not change the lipid
profile in the blood, and also has no effect on blood pressure.
However, colchicine improves the microcirculatory parameters,
and reduces atherosclerosis. Until 2013, LoDoCo trial [12]
addressed the efficacy of colchicine in atherosclerosis: colchicine
(0.5 mg/day) treatment significantly decreased the primary
combined endpoint. In 2020, LoDoCo2 trial [13] was completed
and result on primary endpoint also confirmed that colchicine (0.5
mg/day) decreased the incidence of CVD.

Efficacy of colchicine against recurrent pericarditis
Based on the observation that colchicine is effective in treating
FMF by reducing system inflammatory processes, scientists
explored the therapeutic potential of colchicine in other
inflammatory diseases such as recurrent pericarditis. In 1990,
Guindo and Serna [26] reported the effect of colchicine treatment
on 9 cases of recurrent pericarditis. Patients also receive treatment
with other drugs such as acetyl-salicylic acid, prednisone,
indomethacin, or a combination before treatment with colchicine.
No recurrence was observed after colchicine treatment in a mean
of 24.3 months. The symptom-free period of seven patients after
colchicine treatment was more than twice the longest period
before treatment. The authors suggested that colchicine pre-
vented the recurrence of pericarditis effectively under the
condition of flare-up controlled by corticosteroid. In 2005, a
randomized, prospective, and open-label design study of colchi-
cine for recurrent pericarditis (CORE) by Imazio et al. [27] was
reported. Eighty-four patients with first-time pericardium recur-
rence were enrolled in this trial. Patients are randomly divided into
two groups, receiving colchicine (first day: 1.0–2.0 mg colchicine;
after the first day and for the consecutive 6 months: 0.5–1.0 mg/
day) or not on the basis of standard treatment, and the follow-up
period was 20 months. The recurrence rate was the primary
endpoint of this trial. The result was that the primary endpoint was
significantly decreased in the colchicine-treated group (24.0%:
50.6%; P= 0.02). In 2011, a multicenter CORP trial [28] confirmed
the efficacy and safety of colchicine in treating patients with
recurrent pericarditis. One hundred and twenty patients with first
recurrence of pericarditis were rerolled in this trial. Patients were
randomly assigned to receive colchicine (first day: 1.0–2.0 mg of
colchicine; after the first day and for the consecutive 6 months:
0.5–1.0 mg/day) or placebo. After 18 months of follow-up, the

Fig. 2 Usage of colchicine in various diseases. As an ancient anti-inflammatory drug, colchicine was effective for some liver diseases, lung
diseases, and infectious diseases (such as COVID-19), cancer, and cardiovascular diseases (including atherosclerosis, recurrent pericarditis,
restenosis, heart failure, or myocardial infarction). Colchicine has some side effects such as injury to the liver and kidney function and toxicity.

Cardiovascular actions of colchicine
FS Zhang et al.

2175

Acta Pharmacologica Sinica (2022) 43:2173 – 2190



Ta
bl
e
1.

C
lin

ic
al

tr
ia
ls
o
f
co

lc
h
ic
in
e
in

tr
ea
ti
n
g
ca
rd
io
va
sc
u
la
r
d
is
ea
se
s
(c
o
m
p
le
te
d
).

St
u
d
y

Se
tt
in
g

Pa
ti
en

t
C
o
lc
h
ic
in
e
re
g
im

en
O
u
tc
o
m
e

Fi
n
d
in
g
s

C
o
n
cl
u
si
o
n

R
ef
.

A
th
er
o
sc
le
ro
si
s

Lo
D
o
C
o

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
28

2)
C
o
n
tr
o
l

(n
=
25

0)

Pa
ti
en

ts
w
it
h
st
ab

le
C
A
D

(n
=
53

2)
,f
o
llo

w
ed

u
p
fo
r

m
ed

ia
n
o
f
3
ye
ar
s.

0.
5
m
g
/d
ay

A
cu

te
co

ro
n
ar
y
sy
n
d
ro
m
e

(A
C
S)
,f
at
al
,o

u
t-
o
f-
h
o
sp
it
al

ca
rd
ia
c
ar
re
st
,

n
o
n
ca
rd
io
em

b
o
lic

is
ch

em
ic

st
ro
ke
.

Lo
w
er

en
d
p
o
in
t
in

co
lc
h
ic
in
e
tr
ea
tm

en
t

(5
.3
%
:1

6%
;P

<
0.
00

1)
Lo

w
er

ri
sk

o
f
A
C
S
in

co
lc
h
ic
in
e
g
ro
u
p
(4
.6
%
:

13
.4
%
;P

<
0.
00

1)

St
an

d
ar
d
th
er
ap

y
co

m
p
ar
ed

w
it
h
co

lc
h
ic
in
e
(0
.5
m
g
/d
ay
)

re
d
u
ce
s
th
e
ri
sk

o
f

ca
rd
io
va
sc
u
la
r
ev
en

ts
,

in
cl
u
d
in
g
n
o
n
ca
rd
io
em

b
o
lic

is
ch

em
ic

st
ro
ke
,o

u
t-
o
f-

h
o
sp
it
al

ca
rd
ia
c
ar
re
st
,

an
d
A
C
S.

[1
2]

Lo
D
o
C
o
2

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
2,
76

2)
Pl
ac
eb

o
(n

=
2,
76

0)

Pa
ti
en

ts
o
f
co

ro
n
ar
y

d
is
ea
se

(n
=
5,
52

2)
,

fo
llo

w
ed

u
p
fo
r

28
.6

m
o
n
th
s.

0.
5
m
g
/d
ay

C
ar
d
io
va
sc
u
la
r
d
ea
th
,

sp
o
n
ta
n
eo

u
s
m
yo

ca
rd
ia
l

in
fa
rc
ti
o
n
,
is
ch

em
ic

st
ro
ke
,

co
ro
n
ar
y
re
va
sc
u
la
ri
za
ti
o
n

d
ri
ve
n
b
y
is
ch

em
ia
.

Lo
w
er

ri
sk

o
f
en

d
p
o
in
t

sh
o
w
n
in

co
lc
h
ic
in
e
g
ro
u
p

(6
.8
%
:9

.6
%
;H

R
:0

.6
9;

95
%

C
I:
0.
57

–
0.
83

,P
<
0.
00

1)
Lo

w
er

ri
sk

o
f
is
ch

em
ia
-

d
ri
ve
n
co

ro
n
ar
y
o
r

re
va
sc
u
la
ri
za
ti
o
n

sp
o
n
ta
n
eo

u
s
m
yo

ca
rd
ia
l

in
fa
rc
ti
o
n
o
r,
ca
rd
io
va
sc
u
la
r

d
ea
th

o
r
sp
o
n
ta
n
eo

u
s
M
I
in

co
lc
h
ic
in
e
g
ro
u
p
.

C
o
lc
h
ic
in
e
(0
.5
m
g
/d
ay
)

d
ec
re
as
es

31
%

ri
sk

o
f

ca
rd
io
va
sc
u
la
r
ev
en

ts
,

in
cl
u
d
in
g
sp
o
n
ta
n
eo

u
s

m
yo

ca
rd
ia
l
in
fa
rc
ti
o
n
,d

ea
th
,

is
ch

em
ic

st
ro
ke
.

[1
70

]

C
O
LC

O
T

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
2,
32

2)
Pl
ac
eb

o
(n

=
2,
33

9)

Pa
ti
en

ts
w
it
h
in

30
d
ay

p
o
st
-M

I
(n

=
4,
66

1)
,

fo
llo

w
ed

u
p
fo
r

22
.7

m
o
n
th
s.

0.
5
m
g
/d
ay
,

C
ar
d
io
va
sc
u
la
r
d
ea
th
,M

I,
u
rg
en

t
h
o
sp
it
al
iz
at
io
n
fo
r

an
g
in
a
re
q
u
ir
in
g
co

ro
n
ar
y

re
su
sc
it
at
ed

ca
rd
ia
c
ar
re
st
,a
n
d

st
ro
ke
.

A
ft
er

M
I,
u
p
ta
ke

o
f
co

lc
h
ic
in
e
in

th
e
fi
rs
t

3
d
ay
s
co

u
ld

re
d
u
ce

th
e
ri
sk

o
f
en

d
p
o
in
t
(4
.3
%
:8

.3
%
;P

<
0.
00

7)
.

It
is
m
o
re

b
en

efi
ci
al

fo
r

p
at
ie
n
ts

to
g
et

ea
rl
y

co
lc
h
ic
in
e
tr
ea
tm

en
t
in

h
o
sp
it
al
.

R
aj
u
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
40

)
Pl
ac
eb

o
(n

=
40

)

Pa
ti
en

ts
w
it
h
ac
u
te

is
ch

em
ic

st
ro
ke

(n
=
7)

o
r

A
C
S
(n

=
73

),
fo
llo

w
ed

u
p

fo
r
30

d
ay
s.

1
m
g
/d
ay

D
ea
th
,l
ev
el

o
f
h
sC

R
P,
an

d
st
ro
ke

o
r
M
I
at

30
d
ay
s
as

cl
in
ic
al

o
u
tc
o
m
es
.

N
o
d
iff
er
en

ce
in

le
ve
l
o
f

h
sC

R
P
in

co
lc
h
ic
in
e
an

d
p
la
ce
b
o
g
ro
u
p
(1
.0
m
g
/L
:

4.
5
m
g
/L
;P

=
0.
22

).

1.
0
m
g
/d
ay

o
fc
o
lc
h
ic
in
e
d
o
es

n
o
t
re
d
u
ce

b
lo
o
d
le
ve
l
o
f

h
sC

RP
.C

o
lc
h
ic
in
e
h
as

n
o

ef
fe
ct

o
n
p
la
te
le
t
fu
n
ct
io
n
.

[1
71

]

M
ar
ti
n
ez

et
al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
21

+
13

)
C
o
n
tr
o
l
(n

=
19

+
20

)

Pa
ti
en

ts
w
it
h
ca
rd
ia
c

ca
th
et
er
iz
at
io
n
(S
ta
b
le

C
A
D

n
=
33

;A
C
S
n
=
40

;
co

n
tr
o
l
n
=
10

)

1
m
g
fo
llo

w
ed

b
y
0.
5
m
g

1
h
la
te
r

Le
ve
lo

f
IL
-1
β,
IL
-6
,a
n
d
IL
-1
8
in

6–
24

h
p
ri
o
r
to

ca
rd
ia
c

ca
th
et
er
iz
at
io
n
.

C
o
lc
h
ic
in
e
d
ec
re
as
es

th
e

le
ve
l
o
f
cy
to
ki
n
es

in
A
C
S

p
at
ie
n
ts

b
y
40

%
–
88

%
(P
=
0.
02

8,
0.
03

2,
an

d
0.
03

2
fo
r
IL
-1
β,

IL
-6
,a

n
d
IL
-1
8,

re
sp
ec
ti
ve

ly
)

Sh
o
rt
-t
er
m

co
lc
h
ic
in
e

ad
m
in
is
tr
at
io
n
si
g
n
ifi
ca
n
tl
y

d
ec
re
as
es

th
e
le
ve
l
o
f

in
fl
am

m
at
o
ry

cy
to
ki
n
es
.

[1
72

]

M
B
B
S
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e
+

O
M
T
(n

=
40

)
O
M
T
(n

=
40

)

Pa
ti
en

ts
w
it
h
re
ce
n
t
A
C
S

(<
1
m
o
n
th
,n

=
80

),
fo
llo

w
ed

u
p
fo
r
1
ye
ar
.

0.
5
m
g
/d
ay

Lo
w

at
te
n
u
at
io
n
p
la
q
u
e

vo
lu
m
e
(L
A
PV

)
C
o
lc
h
ic
in
e
si
g
n
ifi
ca
n
tl
y

re
d
u
ce
s
th
e
le
ve
l
o
f
h
sC

RP
(1
.1
m
g
/L
:0

.3
8
m
g
/L
;P

<
0.
00

1)
an

d
LA

PV
(1
5.
9
m
m

3
:

6.
6
m
m

3
;P

=
0.
00

8)
.

N
o
d
iff
er
en

ce
in

lo
w
-d
en

si
ty

lip
o
p
ro
te
in

(0
.4
4
m
m
o
l/
L:

0.
49

m
m
o
l/
L;

P
=
0.
21

).

Lo
w
-d
o
se

co
lc
h
ic
in
e
re
d
u
ce
s

co
ro
n
ar
y
p
la
q
u
e,

in
d
ep

en
d
en

t
o
f
lo
w
-d
en

si
ty

lip
o
p
ro
te
in
.

[1
73

]

C
O
PS

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
39

6)
Pl
ac
eb

o
(n

=
39

9)

Pa
ti
en

ts
w
it
h
A
C
S
an

d
C
A
D

o
n
co

ro
n
ar
y

an
g
io
g
ra
p
h
y,
fo
llo

w
ed

u
p

fo
r
12

m
o
n
th
s.

Fi
rs
t
m
o
n
th
s:
0.
5
m
g
tw

ic
e

a
d
ay
,0

.5
m
g
/d
ay

fo
r

11
m
o
n
th
s.

A
C
S,

n
o
n
ca
rd
io
em

b
o
lic

is
ch

em
ic

st
ro
ke
,i
sc
h
em

ia
-

d
ri
ve
n
u
rg
en

t
re
va
sc
u
la
ri
za
ti
o
n
,a
n
d
al
l-c
au

se
m
o
rt
al
it
y.

H
ig
h
er

to
ta
l
d
ea
th

ra
te

in
co

lc
h
ic
in
e
(8
:1

;P
=
0.
01

7)
,

an
d
n
o
n
-c
ar
d
io
va
sc
u
la
r

d
ea
th

(5
:0

;P
=
0.
02

4)
.

N
o
d
iff
er
en

ce
fo
r
en

d
p
o
in
t

Th
er
e
is
n
o
si
g
n
ifi
ca
n
t
ef
fe
ct

o
n
ca
rd
io
va
sc
u
la
r
o
u
tc
o
m
es

fo
r
ad

d
in
g
co

lc
h
ic
in
e
to

st
an

d
ar
d
m
ed

ic
al

th
er
ap

y
at

12
m
o
n
th
s
in

p
at
ie
n
ts

w
it
h

[1
74

]

Cardiovascular actions of colchicine
FS Zhang et al.

2176

Acta Pharmacologica Sinica (2022) 43:2173 – 2190



Ta
bl
e
1.

co
n
ti
n
u
ed

St
u
d
y

Se
tt
in
g

Pa
ti
en

t
C
o
lc
h
ic
in
e
re
g
im

en
O
u
tc
o
m
e

Fi
n
d
in
g
s

C
o
n
cl
u
si
o
n

R
ef
.

b
et
w
ee

n
tw

o
g
ro
u
p
s
(6
1.
0%

:
9.
5%

;P
=
0.
09

).
A
C
S,

b
u
t
w
it
h
h
ig
h
er

ra
te

o
f

m
o
rt
al
it
y.

Pe
ri
ca
rd
it
is

C
O
R
E

Im
az
io

et
al
.

R
ec
ei
vi
n
g

A
sp
ir
in

+
C
o
lc
h
ic
in
e

n
=
42

)
A
sp
ir
in

(n
=
42

)

Pa
ti
en

ts
fi
rs
t
su
ff
er
in
g

fr
o
m

re
cu

rr
en

t
p
er
ic
ar
d
it
is

(n
=
84

),
fo
llo

w
ed

u
p
fo
r

6
m
o
n
th
s

Fi
rs
t
d
ay
:1

.0
–
2.
0
m
g
;

0.
5–

1.
0
m
g
/d

fo
r
6
m
o
n
th
s

R
ec
u
rr
en

ce
ra
te
;

Sy
m
p
to
m

p
er
si
st
en

ce
72

h
af
te
r
tr
ea
tm

en
t
o
n
se
t.

C
o
lc
h
ic
in
e
d
ec
re
as
es

th
e

re
cu

rr
en

ce
ra
te

(2
4%

:5
0.
6%

;
P
=
0.
02

).
N
o
se
ve
re

ad
ve
rs
e
ev

en
ts

ar
e
o
b
se
rv
ed

.

C
o
lc
h
ic
in
e
d
ec
re
as
es

th
e
ri
sk

o
f
re
cu

rr
en

ce
o
f
p
er
ic
ar
d
it
is

in
p
at
ie
n
ts
fi
rs
t
su
ff
er
in
g
fr
o
m

re
cu

rr
en

t
p
er
ic
ar
d
it
is
.

[2
7]

C
O
PE

Im
az
io

et
al
.

R
ec
ei
vi
n
g

A
sp
ir
in

+
C
o
lc
h
ic
in
e

n
=
60

)
A
sp
ir
in

(n
=
60

)

Pa
ti
en

ts
fi
rs
t
su
ff
er
in
g

fr
o
m

re
cu

rr
en

t
p
er
ic
ar
d
it
is

(n
=
12

0)
,f
o
llo

w
ed

u
p
fo
r

3
m
o
n
th
s

Fi
rs
t
d
ay
:1

.0
–
2.
0
m
g
an

d
0.
5–

1
m
g
/d
ay

fo
r
3
m
o
n
th
s

R
ec
u
rr
en

ce
ra
te
;

C
o
lc
h
ic
in
e
d
ec
re
as
es

th
e
ri
sk

o
f
sy
m
p
to
m

p
er
si
st
en

ce
at

72
h

(1
1.
7%

:3
6.
7%

;P
=
0.
00

3)
an

d
re
cu

rr
en

ce
(1
0.
7%

:
32

.3
%
;P

=
0.
00

4)
.

N
o
se
ri
o
u
s
ad

ve
rs
e
ef
fe
ct

is
o
b
se
rv
ed

.

C
o
lc
h
ic
in
e
is
b
en

efi
ci
al

o
ve

r
co

n
ve
n
ti
o
n
al

tr
ea
tm

en
t.
It

d
ec
re
as
es

th
e
ra
te

o
f

re
cu

rr
en

ce
in

p
at
ie
n
t
fi
rs
t

su
ff
er
in
g
fr
o
m

re
cu

rr
en

t
p
er
ic
ar
d
it
is
.

[1
75

]

C
O
R
P

Im
az
io

et
al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

n
=
60

)
Pl
ac
eb

o
(n

=
60

)

Pa
ti
en

ts
fi
rs
t
su
ff
er
in
g

fr
o
m

re
cu

rr
en

t
p
er
ic
ar
d
it
is

(n
=
12

0)
,f
o
llo

w
ed

u
p
fo
r

6
m
o
n
th
s

1.
0–

2.
0
m
g
o
n
th
e
fi
rs
t
d
ay

an
d
0.
5–

1
m
g
/d
ay

fo
r

6
m
o
n
th
s

R
ec
u
rr
en

ce
ra
te

at
18

m
o
n
th
s.

Lo
w
er

ri
sk

o
f
re
cu

rr
en

ce
is

o
b
se
rv
ed

in
co

lc
h
ic
in
e

g
ro
u
p
(2
4%

:5
5%

;P
<
0.
00

1)
.

C
o
lc
h
ic
in
e
d
ec
re
as
es

th
e

p
er
si
st
en

t
sy
m
p
to
m
s
at

72
h

(2
3%

:5
3%

;P
=
0.
00

1)

C
o
lc
h
ic
in
e
is
ef
fi
ca
ci
o
u
s
an

d
re
la
ti
ve
ly

sa
fe

fo
r
p
re
ve
n
ti
n
g

re
cu

rr
en

t
p
er
ic
ar
d
it
is
.

[2
8]

Im
az
io

et
al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

n
=
12

0)
A
sp
ir
in

(n
=
12

0)

Pa
ti
en

ts
fi
rs
t
su
ff
er
in
g

fr
o
m

re
cu

rr
en

t
p
er
ic
ar
d
it
is

(n
=
24

0)
,f
o
llo

w
ed

u
p
fo
r

3
m
o
n
th
s

W
ei
g
h
t
>
70

kg
:0

.5
m
g

tw
ic
e
a
d
ay
;w

ei
g
h
t
≤
70

kg
:

0.
5
m
g
/d
ay

in
3
m
o
n
th
s

In
ce
ss
an

t
o
r
re
cu

rr
en

t
p
er
ic
ar
d
it
is

C
o
lc
h
ic
in
e
d
ec
re
as
es

th
e

o
cc
u
rr
en

ce
o
f
in
ce
ss
an

t
o
r

re
cu

rr
en

t
p
er
ic
ar
d
it
is
(1
6.
7%

:
37

.5
%
;P

<
0.
00

1)
an

d
sy
m
p
to
m

p
er
si
st
en

ce
at

72
h

(1
9.
2%

:4
0.
4%

;P
=
0.
00

1)
.

C
o
lc
h
ic
in
e
re
d
u
ce
s
in
ce
ss
an

t
o
r
re
cu

rr
en

t
p
er
ic
ar
d
it
is
ri
sk

in
p
at
ie
n
ts

w
it
h
ac
u
te

p
er
ic
ar
d
it
is
.

[1
76

]

G
u
in
d
o
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
9)

Pa
ti
en

ts
w
it
h
re
cu

rr
en

t
p
er
ic
ar
d
it
is
,a

n
d
at

le
as
t

ex
p
er
ie
n
ce
d
th
re
e

re
cu

rr
en

ce
s.
,f
o
llo

w
ed

u
p

fo
r
m
ea
n
24

.3
m
o
n
th
s.

1
m
g
/d
ay

/
N
o
re
cu

rr
en

ce
h
as

b
ee

n
o
b
se
rv
ed

af
te
r
co

lc
h
ic
in
e

tr
ea
tm

en
t
in

m
ea
n

24
.3

m
o
n
th
s.
Se

ve
n
o
f
n
in
e

p
at
ie
n
ts

h
av
e
d
o
u
b
le

p
er
io
d

w
it
h
o
u
t
sy
m
p
to
m

co
m
p
ar
ed

w
it
h
b
ef
o
re

co
lc
h
ic
in
e

tr
ea
tm

en
t.

Th
ey

su
p
p
o
se
d
th
at

co
lc
h
ic
in
e
p
re
ve
n
ts

re
cu

rr
en

ce
s
ef
fe
ct
iv
el
y
w
h
en

th
e
fl
ar
e-
u
p
is
co

n
tr
o
lle
d
b
y

a
co

rt
ic
o
st
er
o
id
.

[2
6]

Pa
p
ag

eo
rg
io
u
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
2,
08

2)
C
o
n
tr
o
l

(n
=
1,
98

2)

M
et
a-
an

al
ys
is

17
st
u
d
ie
s
in
vo

lv
in
g
4,
06

4
p
at
ie
n
ts
,f
o
llo

w
ed

u
p
fo
r

m
ea
n
12

m
o
n
th
s

/
Pe

ri
ca
rd
it
is
re
cu

rr
en

ce
an

d
p
o
st
p
er
ic
ar
d
io
to
m
y
sy
n
d
ro
m
e;

re
cu

rr
en

ce
o
f
at
ri
al

fi
b
ri
lla
ti
o
n
;

in
-s
te
n
t
re
st
en

o
si
s;

C
o
lc
h
ic
in
e
d
ec
re
as
es

th
e
ri
sk

o
f
p
er
ic
ar
d
it
is
re
cu

rr
en

ce
(1
8.
4%

:4
2%

;P
=
0.
00

1)

C
o
lc
h
ic
in
e
sh
o
w
s
a
g
o
o
d

ef
fe
ct

o
n
re
cu

rr
en

t
p
er
ic
ar
d
it
is
.

[2
9]

Cardiovascular actions of colchicine
FS Zhang et al.

2177

Acta Pharmacologica Sinica (2022) 43:2173 – 2190



Ta
bl
e
1.

co
n
ti
n
u
ed

St
u
d
y

Se
tt
in
g

Pa
ti
en

t
C
o
lc
h
ic
in
e
re
g
im

en
O
u
tc
o
m
e

Fi
n
d
in
g
s

C
o
n
cl
u
si
o
n

R
ef
.

R
es
te
n
o
si
s

Ja
m
es

et
al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
11

1)
Pl
ac
eb

o
(n

=
58

)

Pa
ti
en

ts
w
it
h
co

ro
n
ar
y

an
g
io
p
la
st
y,
fo
llo

w
ed

u
p

fo
r
3–

6
m
o
n
th
s.

0.
5
m
g
tw

ic
e
a
d
ay

A
n
g
io
g
ra
p
h
ic

re
st
en

o
si
s

A
ft
er

6
m
o
n
th
s
le
si
o
n
s
h
ad

re
st
en

o
se
d
to

47
%

o
f
lu
m
en

d
ia
m
et
er

n
ar
ro
w
in
g
in

th
e

p
la
ce
b
o
g
ro
u
p
,a

n
d
46

%
in

co
lc
h
ic
in
e
g
ro
u
p
.

C
o
lc
h
ic
in
e
w
as

in
ef
fe
ct
iv
e
fo
r

p
re
ve
n
ti
n
g
re
st
en

o
si
s
af
te
r

co
ro
n
ar
y
an

g
io
p
la
st
y.

[3
5]

D
ef
te
re
o
s
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
10

0)
Pl
ac
eb

o
(n

=
96

)

D
ia
b
et
ic

p
at
ie
n
ts

w
it
h
th
e

co
n
tr
ai
n
d
ic
at
io
n
o
f
d
ru
g
-

el
u
ti
n
g
-s
te
n
t,
u
n
d
er
g
o
in
g

PC
I
w
it
h
a
B
M
S
(n

=
19

6)
,

fo
llo

w
ed

u
p
fo
r
6
m
o
n
th
s.

0.
5
m
g
tw

ic
e
a
d
ay
.

A
n
g
io
g
ra
p
h
ic

IS
R
an

d
IV
U
S-
IS
R

Lo
w
er

ra
te

o
f
an

g
io
g
ra
p
h
ic

IS
R
in

co
lc
h
ic
in
e
tr
ea
tm

en
t

g
ro
u
p
(1
6%

:3
3%

;P
=
0.
00

7)
.

IV
U
S-
IS
R
is
si
m
ila
r
in

tw
o

g
ro
u
p
s.
Le
ss

lu
m
en

ar
ea

lo
ss

in
co
lc
h
ic
in
e
g
ro
up

(1
.6
m
m

2
:

2.
9
m
m

2
;P

=
0.
00

2)

C
o
lc
h
ic
in
e
is
h
el
p
fu
l
in

re
d
u
ci
n
g
IS
R
ra
te

in
d
ia
b
et
ic

p
at
ie
n
ts

af
te
r
PC

Iw
it
h
a
B
M
S.

[4
0]

H
ea
rt

fa
ilu

re
an

d
m
yo

ca
rd
ia
l
in
fa
rc
ti
o
n

D
ef
te
re
o
s
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
14

0)
Pl
ac
eb

o
(n

=
13

9)

Pa
ti
en

ts
(n

=
26

7)
w
it
h

st
ab

le
N
Y
H
A
I-I
II
H
F

sy
m
p
to
m
s
w
it
h
LV
EF

≤
40

%
,f
o
llo

w
ed

u
p
fo
r

6
m
o
n
th
s.

0.
5
m
g
tw

ic
e
d
ai
ly

Th
e
p
ro
p
o
rt
io
n
o
f
p
at
ie
n
ts

ac
h
ie
vi
n
g
at

le
as
t
o
n
e-
g
ra
d
e

im
p
ro
ve

m
en

t
in

N
Y
H
A

fu
n
ct
io
n
al

st
at
u
s
cl
as
si
fi
ca
ti
o
n

Th
e
en

d
p
o
in
t
o
cc
u
rr
in
g
in

co
lc
h
ic
in
e
g
ro
u
p
is
14

%
,b

u
t

11
%

in
co

n
tr
o
l
g
ro
u
p
.

H
ig
h
er

ra
te

o
f

h
o
sp
it
al
iz
at
io
n
fr
o
m

h
ea
rt

fa
ilu

re
an

d
d
ea
th

in
co

lc
h
ic
in
e
g
ro
u
p
(1
0.
1%

:
9.
4%

;P
=
0.
83

9)

C
o
lc
h
ic
in
e
tr
ea
tm

en
t
in

p
at
ie
n
t
w
it
h
st
ab

le
C
H
F
d
o
es

n
o
t
af
fe
ct

th
e
lik
el
ih
o
o
d
o
f

h
o
sp
it
al
iz
at
io
n
fr
o
m

h
ea
rt

fa
ilu

re
an

d
d
ea
th
.

[1
77

]

D
ef
te
re
o
s
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
77

)
C
o
n
tr
o
l

(n
=
74

)

Pa
ti
en

ts
(n

=
15

1)
w
it
h

ST
EM

I(
<
12

h
),
fo
llo

w
ed

u
p

fo
r
5
d
ay
s

In
it
ia
lly

1.
5
m
g
p
lu
s
0.
5
m
g

af
te
r
1
h
an

d
co

n
ti
n
u
in
g

w
it
h
0.
5
m
g
tw

ic
e
d
ai
ly

Th
e
ar
ea

u
n
d
er

th
e
cu

rv
e
o
f

cr
ea
ti
n
e
ki
n
as
e-
m
yo

ca
rd
ia
l

b
ra
in

fr
ac
ti
o
n
co

n
ce
n
tr
at
io
n

C
o
lc
h
ic
in
e
d
ec
re
as
es

th
e

in
fa
rc
t
si
ze

(1
8.
3:

23
.2
;P

=
0.
01

9)
,a

n
d
th
e
cr
ea
ti
n
e

ki
n
as
e-
m
yo

ca
rd
ia
l
b
ra
in

fr
ac
ti
o
n
cu

rv
e
(3
,1
44

:6
,1
84

;
P
<
0.
00

1)

C
o
lc
h
ic
in
e
is
b
en

efi
ci
al
fo
r
ST

-
se
g
m
en

t-
el
ev

at
io
n
in

m
yo

ca
rd
ia
l
in
fa
rc
ti
o
n
.

[4
5]

H
em

ke
n
s
et

al
.

/
M
et
a-
an

al
ys
is

39
tr
ia
ls
in
vo

lv
in
g
4,
99

2
p
at
ie
n
ts

/
A
ll-
ca
u
se

m
o
rt
al
it
y,
m
yo

ca
rd
ia
l

in
fa
rc
ti
o
n
,
an

d
ad

ve
rs
e
ev
en

ts
Th

e
ri
sk

fo
r
m
yo

ca
rd
ia
l

in
fa
rc
ti
o
n
w
as

re
d
u
ce
d
(H
R

0.
20

;9
5%

C
I:
0.
07

–
0.
57

;2
tr
ia
ls
)

co
lc
h
ic
in
e
w
as

as
so
ci
at
ed

w
it
h
a
lo
w
er

ri
sk

fo
r
M
I.

[4
4]

Ta
rd
if,

et
al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
2,
36

6)
Pl
ac
eb

o
(n

=
2,
76

9)

Pa
ti
en

ts
w
it
h
ti
m
e
o
f
M
I

o
cc
u
rr
in
g
w
it
h
in

30
d
ay
s,

fo
llo

w
ed

u
p
fo
r

22
m
o
n
th
s.

0.
5
m
g
/d
ay

M
I,
re
su
sc
ita

te
d
ca
rd
ia
c
ar
re
st
,

co
ro
n
ar
y
re
va
sc
ul
ar
iz
at
io
n

fo
llo
w
in
g
ur
g
en

t
h
o
sp
ita

liz
at
io
n

fo
r
an

g
in
a,

an
d
st
ro
ke
.

Lo
w
er

ri
sk

o
f
en

d
p
o
in
t

sh
o
w
n
in

co
lc
h
ic
in
e
g
ro
u
p

(5
.5
%
:7

.1
%
;P

=
0.
02

)

Lo
w
er

ri
sk

o
f
is
ch

em
ic

ca
rd
io
va
sc
u
la
r
ev
en

t
in

co
lc
h
ic
in
e
tr
ea
tm

en
t
g
ro
u
p
.

[6
]

M
en

g
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
5,
90

6)
C
o
n
tr
o
l

(n
=
5,
88

4)

M
et
a-
an

al
ys
is

in
cl
u
d
in
g
fi
ve

tr
ia
ls
11

,7
90

p
at
ie
n
ts

w
it
h
C
A
D
,

fo
llo

w
ed

u
p
fo
r

6–
29

m
o
n
th
s

0.
5
m
g
o
n
ce

o
r
tw

ic
e
d
ai
ly

M
aj
o
r
ad

ve
rs
e
ca
rd
io
va
sc
u
la
r

ev
en

ts
(M

A
C
E)

C
o
lc
h
ic
in
e
si
g
n
ifi
ca
n
tl
y

d
ec
re
as
es

th
e
ri
sk

o
f
M
I(
P
=

0.
04

)

C
o
lc
h
ic
in
e
is
b
en

efi
ci
al

to
p
at
ie
n
ts

w
it
h
C
A
D

fo
r

re
d
u
ci
n
g
th
e
ri
sk

o
f

ca
rd
io
va
sc
u
la
r
ev
en

ts
.

[4
7]

Sh
ah

et
al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
20

6)
Pl
ac
eb

o
(n

=
19

4)

Pa
ti
en

ts
re
fe
rr
ed

fo
r

p
o
ss
ib
le

PC
I
(n

=
40

0)
1.
2
m
g
1–

2
h
b
ef
o
re

co
ro
n
ar
y
an

g
io
g
ra
p
h
y,

fo
llo

w
ed

b
y
co

lc
h
ic
in
e
0.
6

m
g
1
h
la
te
r
o
r

im
m
ed

ia
te
ly

b
ef
o
re

PC
I

PC
I-r
el
at
ed

m
yo

ca
rd
ia
l
in
ju
ry
.

N
o
d
iff
er
en

ce
o
f
PC

I-r
el
at
ed

m
yo

ca
rd
ia
l
in
ju
ry

(5
7.
3%

:
64

.2
%
;P

=
0.
19

).
C
o
m
p
o
si
te

o
u
tc
o
m
e
o
f
d
ea
th
,t
ar
g
et

ve
ss
el

re
va
sc
u
la
ri
za
ti
o
n
,

n
o
n
fa
ta
l
m
yo

ca
rd
ia
l

in
fa
rc
ti
o
n
at

30
d
ay

d
id

n
o
t

Pr
ep

ro
ce
d
u
ra
l
co

lc
h
ic
in
e

re
d
u
ce
s
th
e
in
cr
ea
se

o
f
IL
-6

an
d
h
sC

R
P,
b
u
t
d
o
es

n
o
t

d
ec
re
as
e
th
e
PC

I-r
el
at
ed

m
yo

ca
rd
ia
l
in
ju
ry

ri
sk
.

[1
73

]

Cardiovascular actions of colchicine
FS Zhang et al.

2178

Acta Pharmacologica Sinica (2022) 43:2173 – 2190



Ta
bl
e
1.

co
n
ti
n
u
ed

St
u
d
y

Se
tt
in
g

Pa
ti
en

t
C
o
lc
h
ic
in
e
re
g
im

en
O
u
tc
o
m
e

Fi
n
d
in
g
s

C
o
n
cl
u
si
o
n

R
ef
.

d
iff
er

in
tw

o
g
ro
u
p
s

Pr
ep

ro
ce
d
u
ra
l
co

lc
h
ic
in
e

re
d
u
ce
s
th
e
in
cr
ea
se

in
IL
-6

an
d
h
sC

RP
af
te
r
PC

I.
A
b
ra
n
te
s
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
6,
23

0)
C
o
n
tr
o
l

(n
=
6,
14

4)

M
et
a-
an

al
ys
is

31
4
ar
ti
cl
es

in
vo

lv
in
g

12
,3
74

p
at
ie
n
ts

w
it
h
C
A
D

≤
1.
5
m
g
/d
ay

co
lc
h
ic
in
e

C
ar
d
io
va
sc
u
la
r
m
o
rt
al
it
y
an

d
m
aj
o
r
ad

ve
rs
e
ca
rd
ia
c
ev
en

ts
.

N
o
d
iff
er
en

ce
in

ca
rd
io
va
sc
u
la
r
m
o
rt
al
it
y
(H
R
:

0.
79

;9
5%

C
I:
0.
53

–
1.
18

),
b
u
t

lo
w
er

ri
sk

o
f
m
aj
o
r
ad

ve
rs
e

ca
rd
ia
c
ev
en

ts
in

co
lc
h
ic
in
e

g
ro
u
p
.C

o
lc
h
ic
in
e
re
d
u
ce
d

th
e
ri
sk

o
f
A
C
S
(lo

w
er

36
%

ri
sk
)
an

d
st
ro
ke

ev
en

ts
(5
1%

ri
sk
)

C
o
lc
h
ic
in
e
is
b
en

efi
ci
al

fo
r

p
at
ie
n
ts

w
it
h
C
A
D

o
n

p
ro
g
n
o
si
s.

[4
8]

C
ar
d
io
va
sc
u
la
r
co

m
p
lic
at
io
n
s
o
f
C
O
V
ID
-1
9

G
R
EC

C
O
-1
9

D
ef
te
re
o
s
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
56

)
C
o
n
tr
o
l

(n
=
54

)

C
o
lc
h
ic
in
e
ef
fe
ct

o
n

C
O
V
ID
-1
9
p
at
ie
n
ts

(n
=
10

5)
,f
o
llo

w
ed

u
p

fo
r
3
w
ee

ks
.

1.
5
m
g
lo
ad

in
g
d
o
se

p
lu
s

0.
6
m
g
af
te
r
1
h
an

d
0.
5
m
g

tw
ic
e
a
d
ay

m
ai
n
te
n
an

ce
d
o
se
.

Le
ve
l
o
f
h
s-
ca
rd
ia
ct
ro
p
o
n
in
;

ti
m
e
to

g
ra
d
e
7
cl
in
ic
al

d
et
er
io
ra
ti
o
n
2
p
o
in
ts
;t
im

e
fo
r

C
-a
ct
iv
e
p
ro
te
in

re
ac
h
in
g
o
ve

r
3
ti
m
es

u
p
p
er

th
an

re
fe
re
n
ce

lim
it
.

Lo
w
er

ra
te

o
f
en

d
p
o
in
t
in

co
lc
h
ic
in
e
tr
ea
tm

en
t
g
ro
u
p

(1
.8
%
:1

4.
0%

;P
=
0.
02

).
Ev
en

t-
fr
ee

su
rv
iv
al

ti
m
e
w
as

lo
n
g
er

in
co

lc
h
ic
in
e
g
ro
u
p

(2
0.
7
d
:1

8.
6
d
;
P
=
0.
03

)

C
o
lc
h
ic
in
e
si
g
n
ifi
ca
n
tl
y

im
p
ro
ve

d
th
e
ti
m
e
to

cl
in
ic
al

d
et
er
io
ra
ti
o
n

[5
1]

C
O
LC

O
R
O
N
A

Ta
rd
if
et

al
.

R
ec
ei
vi
n
g

C
o
lc
h
ic
in
e

(n
=
2,
23

5)
Pl
ac
eb

o
(n

=
2,
25

3)

C
o
lc
h
ic
in
e
ef
fe
ct

o
n

C
O
V
ID
-1
9
p
at
ie
n
ts

(n
=
4,
48

8)
,f
o
llo

w
ed

u
p
fo
r
30

d
ay
s.

Fi
rs
t
th
re
e
d
ay
s:
1
m
g

co
lc
h
ic
in
e
in

tw
o
d
o
se
s;

af
te
r
th
e
fi
rs
t
th
re
e
d
ay
s

an
d
fo
r
th
e
co

n
se
cu

ti
ve

27
d
ay
s:
0.
5
m
g
/d
ay

Th
e
co

m
b
in
at
io
n
o
f
h
o
sp
it
al

ad
m
is
si
o
n
o
r
d
ea
th

fo
r
C
O
V
ID
-

19
.

Lo
w
er

ra
te

o
f
p
ri
m
ar
y

en
d
p
o
in
t
in

co
lc
h
ic
in
e

g
ro
u
p
(4
.7
%
:5

.8
%
;P

=
0.
08

).
A
m
o
n
g
th
e
4,
15

9
o
f
p
at
ie
n
ts

w
it
h
C
O
V
ID
-1
9
co

n
fi
rm

ed
b
y

PC
R
,t
h
e
ri
sk

o
f
p
ri
m
ar
y

en
d
p
o
in
t
is
4.
6
in

co
lc
h
ic
in
e

g
ro
u
p
(4
.6
%
:6

.0
%
;P

=
0.
04

)

C
o
lc
h
ic
in
e
d
ec
re
as
ed

th
e

co
m
p
o
si
te

ra
te

o
f

h
o
sp
it
al
iz
at
io
n
an

d
d
ea
th

in
n
o
n
-h
o
sp
it
al
iz
ed

p
at
ie
n
ts
.

Cardiovascular actions of colchicine
FS Zhang et al.

2179

Acta Pharmacologica Sinica (2022) 43:2173 – 2190



Ta
bl
e
2.

C
o
lc
h
ic
in
e
tr
ea
tm

en
t
fo
r
ca
rd
io
va
sc
u
la
r
d
is
ea
se
s
(O
n
g
o
in
g
)a
.

St
u
d
y

C
o
lc
h
ic
in
e
re
g
im

en
Pa

ti
en

t
En

d
p
o
in
t

N
C
T
n
u
m
b
er

A
th
er
o
sc
le
ro
si
s

Lo
w

d
o
se

co
lc
h
ic
in
e
in

p
at
ie
n
ts

w
it
h

p
er
ip
h
er
al

ar
te
ry

d
is
ea
se

to
ad

d
re
ss

th
e

re
si
d
u
al

va
sc
u
la
r
ri
sk

(L
EA

D
ER

-P
A
D
)

C
o
lc
h
ic
in
e
0.
5
m
g
/d
ay

Pa
rt
ic
ip
an

ts
w
it
h
p
er
ip
h
er
al

ar
te
ry

d
is
ea
se
s
(n

=
15

0)
,f
o
llo

w
ed

u
p
fo
r
12

m
o
n
th
s

M
ea
n
n
u
m
b
er

o
f
p
at
ie
n
ts

re
cr
u
it
ed

p
er

ce
n
te
r

p
er

m
o
n
th
.

N
C
T0

47
74

15
9

C
an

ad
ia
n
st
u
d
y
o
f
ar
te
ri
al

in
fl
am

m
at
io
n
in

p
at
ie
n
ts

w
it
h
d
ia
b
et
es

an
d
va
sc
u
la
r
ev

en
ts
:

ev
al
u
at
io
n
o
f
co

lc
h
ic
in
e
(C
A
D
EN

C
E)

C
o
lc
h
ic
in
e
0.
6
m
g
/d
ay

Pa
rt
ic
ip
an

ts
w
it
h
ca
rd
io
va
sc
u
la
r
d
is
ea
se
s
(n

=
11

5)
,f
o
llo

w
ed

u
p
fo
r
6
m
o
n
th
s.

Si
x
m
o
n
th
s
ch

an
g
e
in

FD
G
u
p
ta
ke

TB
R
(t
is
su
e

to
b
lo
o
d
ra
ti
o
)
in

th
e
M
D
S
(m

ax
im

u
m

d
is
ea
se

se
g
m
en

t)
.

N
C
T0

41
81

99
6

Th
e
co

lc
h
ic
in
e
h
yp

er
te
n
si
o
n
tr
ia
l(
C
O
H
ER

EN
T
)

C
o
lc
h
ic
in
e
0.
5
m
g
/d
ay

Pa
ti
en

ts
w
it
h
h
yp

er
te
n
si
o
n
(n

=
15

0)
,f
o
llo

w
ed

u
p

fo
r
6
m
o
n
th
s.

B
et
w
ee

n
-g
ro
u
p
d
iff
er
en

ce
in

ch
an

g
e
in

ca
ro
ti
d
-f
em

o
ra
l
p
u
ls
e
w
av
e
ve

lo
ci
ty

at
6
m
o
n
th
s

N
C
T0

49
16

52
2

R
ec
u
rr
en

t
p
er
ic
ar
d
it
is

/
Pa

ti
en

ts
w
it
h
re
cu

rr
en

t
p
er
ic
ar
d
it
is
(n

=
11

9)
,

fo
llo

w
ed

u
p
fo
r
3
ye
ar
s

Im
m
u
n
e
ce
ll
p
h
en

o
ty
p
e;

im
m
u
n
e
ce
ll
g
en

e
ex
p
re
ss
io
n
.

N
C
T0

49
96

10
8

Pe
ri
ca
rd
it
is
:A

u
to
-in

fl
am

m
at
io
n
in

re
cu

rr
en

t
d
is
ea
se

(P
A
IR
ED

)

Po
st
-a
b
la
ti
o
n
p
er
ic
ar
d
it
is
re
d
u
ct
io
n
st
u
d
y

(P
A
PE

RS
)

C
o
lc
h
ic
in
e
0.
6
m
g
tw

ic
e
a
d
ay

tw
ic
e
d
ai
ly

fo
r
7
d
ay
s

Pa
ti
en

ts
w
it
h
at
ri
al

fi
b
ri
lla
ti
o
n
ab

la
ti
o
n
(n

=
24

8)
,

fo
llo

w
ed

u
p
fo
r
30

d
ay
s.

Pr
o
p
o
rt
io
n
o
f
p
at
ie
n
ts

w
it
h
p
er
ic
ar
d
it
is

N
C
T0

49
06

72
0

D
ex
am

et
h
as
o
n
e
co

m
p
ar
ed

to
n
o
n
-s
te
ro
id
al

an
ti
-in

fl
am

m
at
o
ry

d
ru
g
s
in

th
e
tr
ea
tm

en
t
o
f

ac
u
te

p
er
ic
ar
d
it
is
(D
ex
a-
P)

C
o
lc
h
ic
in
e
0.
5
m
g
/d
ay

(<
70

kg
);

0.
5
m
g
tw

ic
e
a
d
ay

(>
70

kg
)

d
u
ri
n
g
3
m
o
n
th
s
(a
d
d
in
g

ib
u
p
ro
fe
n
)

Pa
ti
en

ts
w
it
h
ac
u
te

p
er
ic
ar
d
it
is
(n

=
20

8)
,

fo
llo

w
ed

u
p
fo
r
3
m
o
n
th
s.

O
cc
u
rr
en

ce
o
f
re
cu

rr
en

t
p
er
ic
ar
d
it
is
w
it
h
in

12
m
o
n
th
s

N
C
T0

43
23

28
0

R
es
te
n
o
si
s

O
ra
l
co

lc
h
ic
in
e
in

A
rg
en

ti
n
a
to

p
re
ve
n
t

re
st
en

o
si
s
(O
RC

A
)

C
o
lc
h
ic
in
e
0.
5
m
g
tw

ic
e
d
ai
ly

d
u
ri
n
g
3
m
o
n
th
s
af
te
r
st
en

t
im

p
la
n
ta
ti
o
n

Pa
ti
en

ts
w
it
h
in
d
ic
at
io
n
fo
r
m
yo

ca
rd
ia
l

re
va
sc
u
la
ri
za
ti
o
n
w
it
h
PC

(n
=
45

0)
,f
o
llo

w
ed

u
p

fo
r
12

m
o
n
th
s

C
o
m
p
o
si
te

o
f
d
ea
th
,M

I,
an

d
is
ch

em
ic

ta
rg
et

ve
ss
el

re
va
sc
u
la
ri
za
ti
o
n
(T
V
R
)
d
ea
th

in
cl
u
d
ed

ca
rd
ia
c,
n
o
n
-c
ar
d
ia
c,
an

d
n
o
n
-d
et
er
m
in
ed

.

N
C
T0

43
82

44
3

H
ea
rt

fa
ilu

re
an

d
m
yo

ca
rd
ia
l
in
fa
rc
ti
o
n

R
an

d
o
m
iz
ed

d
o
u
b
le
-b
lin

d
tr
ia
l
to

st
u
d
y
th
e

b
en

efi
t
o
f
co

lc
h
ic
in
e
in

p
at
ie
n
ts

w
it
h
ac
u
te
ly

d
ec
o
m
p
en

sa
te
d
h
ea
rt

fa
ilu

re
(C
O
LI
C
A
)

C
o
lc
h
ic
in
e
0.
5
m
g
/d
ay

tr
ea
tm

en
t

8
w
ee

ks
.

Pa
ti
en

ts
w
it
h
ac
u
te

d
ec
o
m
p
en

sa
te
d
(n

=
27

8)
,

fo
llo

w
ed

u
p
fo
r
8
w
ee

ks
.

D
ec
re
as
ed

N
T-
p
ro
B
N
P
le
ve
ls
.

N
C
T0

47
05

98
7

C
o
lc
h
ic
in
e
in

H
Fp

EF
(C
O
LP

EF
)

C
o
lc
h
ic
in
e
0.
5
m
g
/d
ay

Pa
ti
en

ts
h
av
in
g
h
ea
rt

fa
ilu

re
w
it
h
p
re
se
rv
ed

ej
ec
ti
o
n
fr
ac
ti
o
n
(H
Fp

EF
)
(n

=
42

6)
,f
o
llo

w
ed

u
p

fo
r
6
m
o
n
th
s.

C
h
an

g
e
in

h
s-
C
R
P
(C

re
ac
ti
ve

p
ro
te
in
)

N
C
T0

48
57

93
1

C
o
lc
h
ic
in
e
to

p
re
ve
n
t
sy
m
p
at
h
et
ic

d
en

er
va
ti
o
n
af
te
r
an

ac
u
te

m
yo

ca
rd
ia
l

in
fa
rc
ti
o
n
(C
O
LD

-M
I)

1
m
g
(o
r
0.
5
m
g
)
ta
b
le
t
o
f

co
lc
h
ic
in
e
ta
ke
n
o
n
ce

a
d
ay

fo
r

1
m
o
n
th

Pa
ti
en

ts
w
h
o
h
av
e
su
ff
er
ed

a
d
o
cu

m
en

te
d
d
e

n
o
vo

m
yo

ca
rd
ia
l
in
fa
rc
ti
o
n
an

d
co

m
p
le
te
d
a

re
va
sc
u
la
ri
za
ti
o
n
p
ro
ce
d
u
re

(n
=
56

),
fo
llo

w
ed

u
p

fo
r
6
m
o
n
th
s.

Pe
rc
en

ta
g
e
o
f
m
yo

ca
rd
ia
l
d
en

er
va
ti
o
n

N
C
T0

44
20

62
4

C
ar
d
io
va
sc
u
la
r
co

m
p
lic
at
io
n
s
o
f
C
O
V
ID
-1
9

C
o
lc
h
ic
in
e
to

re
d
u
ce

ca
rd
ia
c
in
ju
ry

in
C
O
V
ID
-

19
(C
O
LH

EA
R
T-
19

)
C
o
lc
h
ic
in
e
0.
6
m
g
po

B
ID

b
as
ed

o
n
cu

rr
en

t
ca
re

p
er

U
C
LA

tr
ea
ti
n
g

p
h
ys
ic
ia
n
s
d
u
ri
n
g
30

d
ay
s.

Pa
ti
en

ts
in
fe
ct
ed

w
it
h
C
O
V
ID
-1
9
(n

=
91

),
fo
llo

w
ed

u
p
fo
r
90

d
ay
s.

C
o
m
b
in
at
io
n
o
f
n
ee

d
fo
r
m
ec
h
an

ic
al

ci
rc
u
la
to
ry

su
p
p
o
rt

(M
C
S)

o
r
n
ee

d
fo
r

m
ec
h
an

ic
al
ve
n
ti
la
ti
o
n
,a
n
d
al
l-c
au

se
m
o
rt
al
it
y.

N
C
T0

43
55

14
3

C
o
lc
h
ic
in
e
fo
r
th
e
tr
ea
tm

en
t
o
f
ca
rd
ia
c
in
ju
ry

in
h
o
sp
it
al
iz
ed

p
at
ie
n
ts

w
it
h
C
O
V
ID
-1
9

(C
O
LH

EA
R
T-
19

)

C
o
lc
h
ic
in
e
0.
6
m
g
/d
ay

d
u
ri
n
g

30
d
ay
s,
an

d
d
ec
re
as
in
g
d
o
se

b
y

sy
m
p
to
m
.

C
O
V
ID
-1
9
p
at
ie
n
ts

w
it
h
ca
rd
ia
c
m
an

ife
st
at
io
n
s
o
f

d
is
ea
se

(n
=
75

),
fo
llo

w
ed

u
p
fo
r
90

d
ay
s.

M
o
rt
al
it
y;

m
ec
h
an

ic
al

ve
n
ti
la
ti
o
n
.

N
C
T0

47
62

77
1

C
o
lc
h
ic
in
e
vs

cu
rr
en

t
st
an

d
ar
d
o
f
ca
re

in
h
o
sp
it
al
iz
ed

p
at
ie
n
ts

w
it
h
C
O
V
ID
-1
9
an

d
ca
rd
ia
c
in
ju
ry

(C
O
LH

EA
R
T-
19

)

C
o
lc
h
ic
in
e
0.
6
m
g
/d
ay

d
u
ri
n
g

30
d
ay
s,
an

d
d
ec
re
as
in
g
d
o
se

b
y

sy
m
p
to
m
.

C
O
V
ID
-1
9
p
at
ie
n
ts

(n
=
75

),
fo
llo

w
ed

u
p
fo
r

90
d
ay
s.

A
ll
ca
u
se
d
m
o
rt
al
it
y;

m
ec
h
an

ic
al

ve
n
ti
la
ti
o
n
;

m
ec
h
an

ic
al

ci
rc
u
la
to
ry

su
p
p
o
rt
.

N
C
T0

45
10

03
8

a D
at
a
fr
o
m

U
.S
.N

at
io
n
al

Li
b
ra
ry

o
f
M
ed

ic
in
e.

W
eb

si
te

is
h
tt
p
s:
//
cl
in
ic
al
tr
ia
ls
.g
o
v/
ct
2/
h
o
m
e.

Cardiovascular actions of colchicine
FS Zhang et al.

2180

Acta Pharmacologica Sinica (2022) 43:2173 – 2190

https://clinicaltrials.gov/ct2/home


lower risk of the primary endpoint was observed in colchicine
treating group (24%: 55%; P < 0.001). In 2016, Papageorgiou et al.
[29] performed a meta-analysis of the efficacy of colchicine in
preventing and treating patients with cardiac diseases. The
authors identified 17 prospective studies with 4,064 patients
(2,082 treated with colchicine and 1,982 with controls). Patients
were followed up for mean 12 months. The result was that
colchicine decreased the risk of postpericardiotomy or recurrent
pericarditis (P < 0.001).

Efficacy of colchicine against vascular restenosis
Coronary restenosis is vascular lumenal narrowing resulting from a
“healing” response to a local injury of the coronary artery [30, 31].
Restenosis normally occurs in 6 months after percutaneous
transluminal coronary angioplasty (PTCA) [32, 33]. Restenosis is
caused by hyperplasia of smooth muscle cells resulting from injury
to the arterial wall, and accompanied by excess secretion and
accumulation of matrix components including collagen and
elastin forming scar tissue [34]. However, the precise mechanism
of restenosis is unclear. Colchicine is an effective anti-
inflammatory medicine for CVD. However, it remains unclear
whether or not colchicine is also beneficial for restenosis.
Chaldakov et al. [7] have recommended the use of anti-
inflammatory drugs in the treatment of coronary restenosis after
bypass grafting and angioplasty. Several studies confirmed the
therapeutic potential of colchicine against restenosis, but some
studies also suggested the agent has no effects on restenosis. In
1992, H.O’Keefe et al. [35] reported a trial including 197 patients
(130 treated with colchicine and 67 treated with placebo). Patients
were followed up for 6 months. Treatment began between 12 and
24 h after angioplasty. After 6 months, lesions had restenosed to
46% lumen diameter narrowing in patients treated with colchicine
but 47% in placebo-treated group. Forty-one percent of patients
developed restenosis in at least one lesion in colchicine group and
45% in the placebo group. This study showed no therapeutic
effect of colchicine in the prevention of restenosis after coronary
angioplasty. The proliferation of VSMCs plays an important role in
restenosis after angioplasty or vascular injury. In 1994, March et al.
[36] discovered that colchicine analog-contained biodegradable
microspheres inhibited DNA synthesis in VSMCs suggesting the
potential effect of colchicine in preventing or decreasing the
severity of restenosis. In 1995, Freed et al. [37] discovered that
colchicine combined with lovastatin and enalapril exhibited no
preventive effect in restenosis after PTCA.
Restenosis is worse in some subsets of patients with CAD, as

well as those with diabetes [38, 39]. Restenosis is also a prominent
challenge in patients using bare-metal stents (BMS) inplants. Drug-
eluting stents are designed to inhibit the formation of in-stent
neointima to decrease the restenosis rate. Some patients with
diabetes have contraindications to the implantation of drug-
eluting stents. Colchicine has antiproliferative anti-inflammatory
effects and can inhibit in-coronary-stent neointima formation, and
reduce the rate of in-stent restenosis (ISR). In 2013, Deftereos et al.
[40] tested whether 6 months of colchicine treatment could
decrease ISR. This study including 196 patients (100 treated with
colchicine and 96 with placebo) showed that the rate of
angiographic ISR was 16% and 33% in colchicine treatment group
and placebo group (P= 0.007), respectively. Decreased ISR rate
and less neointimal tickening were observed in patients in the
colchicine group after PCI with a BMS, which supported the
contention that colchicine is useful for preventing BMS restenosis
in diabetic patients. In 2015, Kong et al. [41] studied sixty coronary
arteries from induced ISR mini-pigs by implanting oversized BMS
and found that colchicine can reduce restenosis after balloon
angioplasty treatment for ISR.
Percutaneous coronary intervention (PCI) is one of the major

methods for the therapy of coronary heart disease, which has
immensely improved the prognosis of patients with coronary

heart disease, but restenosis after interventional treatment has
always been an undesirable outcome and a procedure-limiting
response. Colchicine may potentially be used to decrease the risk
of restenosis in patients after PCI [42, 43].

Colchicine treatment and heart failure and myocardial infarction
There is a popular belief that inflammatory responses play a role in
acute coronary events (ACE). Targeting inflammation could be an
effective strategy against ACE. The CANTOS [5] trial has demon-
strated the efficacy of IL-1β monoclonal antibody therapy in
decreasing the risk of myocardial infarction (MI) via inhibiting IL-
1β signaling pathway, which supports the contention that anti-
inflammatory therapy is an effective strategy in treating MI. In
2015, Hemkens et al. [44] reported the association between
colchicine and lower risk of MI (1.2%: 5.8%; P= 0.003). In the same
year, Deftereos et al. [45] reported that colchicine is potentially
beneficial in ST-segment-elevated MI. COLCOT [6] is a milestone
clinical trial to elucidate the effective action of colchicine in
treating MI. COLCOT investigated 4,745 patients within 30 days
post-MI who were randomly divided into colchicine (0.5 mg/day)
group or placebo group, and followed up for 22.7 months. In 2019,
Tardif et al. [14] reported the result of COLCOT that 0.5 mg/day of
colchicine statistically decreased the risk of the primary endpoint
(5.5%: 7.1%; P= 0.02). Patients benefit from early, in-hospital-
initiated colchicine treatment after MI. Nowadays, COLCOT-T2D trial
[46] is ongoing, which enrolled 10,000 patients with type-2 diabetes
mellitus without known CAD to further explore the potential effects
of colchicine on MI. Meng et al. [47] performed a meta-analysis to
evaluate all the eligible studies in Cochrane Library and PubMed
from inception to August 2020. Result exhibited that colchicine
decreased the risk of MI in CAD patients. In 2021, Abrantes et al. [48]
reported a meta-analysis about low-dose colchicine in CAD. Three
hundred and fourteen articles were involved for analysis from all
available randomized controlled trials (RCTs) including patients with
CAD (including MI or ACS and stable or chronic coronary disease), in
spite of the presence of other comorbidities. A total of 12,374
patients (6,230 patients taking ≤ 1.5 mg/day of colchicine and 6,144
patients taking placebo or with standard treatment), were followed
up for 12.7 months. There were no significant differences in
cardiovascular mortality between the two groups. But a lower risk
of major adverse cardiac events was observed in the colchicine
group. In particular, colchicine reduced the risk of ACS (36% risk)
and stroke events (51% risk) [48].

Colchicine treatment and cardiovascular complications of COVID-
19
COVID-19 is an ongoing pandemic that commenced in December
2019. It is caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). According to World Health Organiza-
tion (WHO, https://covid19.who.int/), until 26 October 2021
(Central European Time), the cumulative number of confirmed
cases worldwide has reached 243,857,028 and the death toll
reached 4,953,246. The virus attachment receptor, angiotensin-
converting enzyme 2 (ACE2), is a pivotal enzyme in renin-
angiotensin system (RAS), which is associated with vasoconstric-
tion, fibrosis, and inflammation. Plasma ACE2 concentration is a
risk factor for death, heart failure, MI, and stroke [49]. COVID-19
can cause systemic inflammation and affect the cardiovascular
system, which leads to a variety of conditions, including heart
failure, MI, myocarditis, myocardial injury, dysrhythmias, and
venous thromboembolic events. Recent research suggested that
the virus may also utilize ACE2 receptors located on the surface of
the cardiac muscle cell to attack heart tissue directly [50].
Considering cardiovascular complications are important in

cardiac injury accompanying COVID-19, cardiovascular medica-
tions could potentially help treat COVID-19 patients. In this regard,
several recent studies have demonstrated the efficacy of
colchicine in patients infected with SARA-CoV-2. In a randomized
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clinical trial named GRECCO-19, Deftereoset et al. [51] found
colchicine greatly delayed the time of clinical deterioration (1.8%:
14.0%; P= 0.02), although no difference was observed in the level
of C-reactive protein and cardiac Troponin (4.5 mg/dL: 3.1 mg/dL;
P= 0.73). Papadopoulos et al. [52] suggested that colchicine could
minimize cytokine storm induced by COVID-19 as a viable
treatment option. In February 2021, Anton-Vanesa et al. [53]
reported a case study of colchicine in COVID-19 associated cardiac
injury. A 46-year-old man with cardiac injury and infected with
COVID-19, was treated orally with colchicine 0.5 mg for 8 h.
Excitingly, the patient was improved rapidly after treatment.
Colchicine resolved his chest pain, improved his dyspnea, and
decreased oxygen requirements, after taking colchicine for 48 h.
The patient’s symptoms of hypoxia disappeared completely on
the twelfth day. When the patient was discharged from the
hospital, all symptoms of cardiac injury were relieved.
The latest research about colchicine treatment and cardiovas-

cular complications of COVID-19 was the “Colchicine for
community-treated patients with COVID-19 (COLCORONA)” study.
This study was published in July 2021 from the Canada Montreal
Heart Institute. This research enrolled a total of 4,488 patients from
five countries. Patients were treated with colchicine (first three
days: 1 mg colchicine in two doses; after the first three days and
for the consecutive 27 days: 0.5 mg/day) or placebo. The
combination of hospital admission and death for COVID-19 is
the primary endpoint of this trial. For the patients with PCR-
confirmed COVID-19, the result was that colchicine reduced the
risk of the primary endpoint in the colchicine group (4.6%: 6.0%;
P= 0.04), and colchicine also decreased the incidence of serious
events (4.9%: 6.3%; P= 0.05). The mechanism may be that
colchicine prevents the “cytokine storm” and reduces the
complications associated with COVID-19 [54]. Current studies
highlight the potential of colchicine in treating acute respiratory
distress syndrome and COVID-19-induced pneumonia. In 34
clinical trials registered in the U.S. National Library of Medicine,
only two trials focused on the cardiovascular complications of
COVID-19. One of the trials is entitled “Colchicine vs. current
standard of care in hospitalized patients with COVID-19 and
cardiac injury (COLHEART-19)”, focused on colchicine and current

standard treatment in COVID-19 patients with cardiac injury.
Although some early results are very encouraging clearly, more
studies are required to further characterize the effects and
mechanisms of action of colchicine for the treatment and
prevention of the cardiovascular complications of COVID-19.
In summary, from an analysis of the findings gathered from

clinical trials, colchicine shows positive effects in the treatment of
CVD. However, some clinical trials have had inherent weakness
including limited sample size and lack of placebo controls. In
addition, a few trials are case studies, which also fail to reach
general conclusions. The findings in these trials need to be
validated by other large-scale clinical trials.

MECHANISM OF ACTION OF COLCHICINE IN
CARDIOVASCULAR DISEASE PREVENTION
Atherosclerotic cardiovascular disease is the result of endothelial
dysfunction, SMC dysfunction, and macrophage dysregulation
[18, 55, 56]. On one hand, endothelial cells, SMCs, and immune
cells converge on the vascular system and determine the vascular
tone and homeostasis [57]. On the other hand, endothelial cell
and SMC dysfunction could activate immune cells contributing to
the progression of CVD [18]. Additionally, leukocyte chemotaxis
and adhesion contribute to vascular inflammation. The mechan-
isms of action of colchicine are as below. (1) At the cellular level
(Fig. 3): colchicine inhibits endothelial cell E-selectin expression,
smooth muscle cell proliferation, macrophage adhesion, and
platelet activation to decrease inflammation. (2) At the molecular
level (Fig. 4): colchicine binds to tubulin [58]; inhibits the cytokine
release and inflammasome (such as NLRP3) assembly and
activation [59]. In this section, we will systematically summarize
the molecular targets and mechanisms of action of colchicine in
disease prevention and treatment.

Endothelial dysfunction and colchicine treatment
The endothelium is a cellular monolayer lining the vasculature. Its
functions include vascular tone regulation, angiogenesis, hemos-
tasis, and as a layer to prevent oxidative damage, inflammation,
and thrombosis [60]. Endothelial cells are an important safeguard

Fig. 3 The mechanisms of action of colchicine in cardiovascular disease protection. This figure shows the pathogenesis of atherosclerosis
and multiple cells interaction in this progress. Colchicine inhibits: (1) endothelial dysfunction; (2) the release of proinflammatory cytokines; (3)
macrophage migration, chemotaxis, and adhesion; (4) platelets and immune cells activation.
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for the physiological functions of the endothelium that maintains
cardiovascular health. There are various factors and regulators that
impact on endothelial dysfunction in CVD, such as oxidative stress,
inflammation, drugs, and aging, and compromise the essential
physiological role of the endothelium [60, 61].
Vascular tone is maintained in part by vasodilatory and

contracting substances produced by endothelial cells [61, 62].
The main vasodilator is nitric oxide (NO). Endothelial cells produce
NO via endothelial nitric oxide synthase (eNOS) in the vessel wall
[63], which hence regulates blood pressure and blood flow and it
also inhibits oxidation of LDL [18, 64]. Endothelial cells adhere to
circulating leukocytes via vascular cell adhesion molecule-1
(VCAM-1) on their cell surface [65]. Endothelial cells assimilate
oxidized LDL via low-density lipoprotein receptor-1 (LOX-1), which
is conducive to the development of atherosclerotic plaques [66].
Many studies have reported the relationship between endothelial
dysfunction and coronary disease. Some risk factors of coronary
disease are associated with endothelial dysfunction, such as
hypertension, hypercholesterolemia, insulin resistance, diabetes,
and smoking [67, 68]. In 1986, Ludmer et al. [69] reported the first
evidence of endothelial dysfunction in atherosclerosis. Endothelial
dysfunction alters the vascular tone, and increases aortic stiffness,
which further contributes to hypertension (Fig. 3).
Colchicine has a variety of effects on endothelial cells. Lower

doses of colchicine (1.4 nmol/L) inhibit microtubule dynamics and
cell migration, and higher concentration (11.0 nmol/L) inhibits cell
division [70]. Treatment of FMF patients with colchicine reduced
the level of asymmetric dimethlarginine (ADMA), thrombomodulin
(TM), and osteoprotegerin (OPG), suggesting an endothelial
protective effect of colchicine [71]. OxLDL could induce the
expression of tissue factor (TF) in many cell types including
endothelial cells, which may cause coronary thrombosis after
atherosclerosis. The higher expression of TF can also be caused by
the interactions between endothelial cells and leukocytes or
platelets. Cimmino et al. [72] reported that colchicine reduced the

expression of TF gene and the level of TF protein (Fig. 3) to inhibit
endothelial cell dysfunction. More studies are warranted to further
reveal other mechanisms of action of colchicine in endothelial cell
function under diseased conditions.

Smooth muscle cells and colchicine treatment
Smooth muscle cells (SMCs) are localized in the tunica media of
the vessel. The functions of SMCs include extracellular matrix
generation and vascular contraction. SMC phenotype can switch
from contractile to synthetic state under pressure or pathological
conditions [34, 56]. The change of SMC structure and function is
the pathological basis of hypertension, atherosclerosis, restenosis
after angioplasty, and other cardiovascular diseases [73]. VSMC
dysfunction is thus a hallmark of CVD.
In atherosclerosis, the lipid is deposited and accumulates in sub-

endothelium space [74]. SMCs migrate to the inner layer and
proliferate, leading to the formation of initial plaques. SMCs also
secrete extracellular matrix proteins (such as collagen and
proteoglycans) to stabilize plaques via the formation of fibrous
caps at advanced stage. SMCs take up oxLDL leading to the
formation of SMC-derived foam cells. SMCs undergo apoptosis by
activating caspase and downregulating BCL-2 [75]. Apoptotic
SMCs release IL-1α and IL-1β that induce surrounding VSMCs to
produce proinflammatory cytokines [48], which further promotes
the formation of atherosclerotic plaques. Moreover, α-SMA+ cell
content in fibrous cap is a positive marker of plaque stability
[73, 76]. SMCs play an important role in inflammation by recruiting
macrophages in plaques (Fig. 3).
In this regard, colchicine has been reported to attenuate SMC

proliferation and migration. March et al. [21] reported that a
colchicine analog in the form of biodegradable microspheres
inhibits DNA synthesis in SMCs. Colchicine inhibits the micro-
tubule polymerization and depolymerization, thereby inhibiting
the proliferation of SMCs [77]. Bauriedel et al. [78] have discovered
the antagonistic action of low concentrations of colchicine in

Fig. 4 Molecular targets of colchicine in cardiovascular protection. a Mechanism of colchicine blocking β-tubulin and then disrupting the
assembly of microtubules; b mechanism of colchicine targeting NF-κB and then inhibiting many important processes in atherosclerosis;
c mechanism of colchicine inhibiting NLRP3 inflammasome activation.
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inhibiting SMC proliferation, migration, and secretory processes
(Fig. 3). The antagonistic action of colchicine was confirmed by
Ganesh et al. [79] Additionally, colchicine decreased collagen-
secretory activity and decreased the cGMP level of SMCs [80].
Thus, SMCs play a critical role in the process of CVD, and it remains
to be determined whether colchicine prevents intima-media
thickness in patients with early stage of atherosclerosis and
plaque rupture in advanced stage of atherosclerosis.

Macrophage function and colchicine treatment
The monocyte/macrophages are the classical immune cell type
associated with the processes of atherosclerosis. Macrophages
infiltrate the vessel wall, take up modified lipids and become foam
cells [81] (Fig. 3). Accumulated foam cells often die through
apoptosis, form the necrotic core, and trigger vascular inflamma-
tion. Macrophages further produce proinflammatory cytokines (IL-
18, IL-12, and TNF-α), thereby aggravating inflammation and
promoting plaque destabilization [55]. Macrophages ingest
modified LDL through CD36 and other oxLDL receptors such as
LOX-1 [82] (Fig. 4c), and removed lipids via Apolipoprotein A-1
(ApoA-1) and HDL mediated cholesterol efflux. ABCA1 and ABCG1
[83] are the main efflux transporters. Lack of ABCA1 or ABCG1 in
mice enhanced atherosclerosis lesion formation. Apart from foam
cell formation, macrophages are an important cell type for
inflammasome activation. NLRP3 inflammasomes are activated
by the intracellular level of K+, Ca2+, ROS, and cholesterol crystal
[84] (Fig. 4c). A study in patients with ACS found that the level
NLRP3 was higher compared with normal controls [85]. The
mechanism of NLRP3 causing inflammation will be detailed later.
Macrophage phenotypes can be categorized into M1 and M2

[86] (Fig. 3). Macrophages stimulated by IFN-γ and LPS become M1
which is a proinflammatory phenotype associated with the high
expression of proinflammatory cytokines, chemokines, iNOS, and
ROS [87–89]. However, by stimulating IL-4 and IL-3, macrophages
become of the M2 phenotype which is associated with tissue
repair. M2 macrophages secrete transforming growth factor-beta
(TGF-β) and IL-10. Macrophage polarization induced by CXCL4,
heme, and oxidized phospholipids may be associated with
atherosclerosis [21, 90]. Hirata et al. [91] have shown a positive
correlation between the M1/M2 macrophage ratio and proin-
flammatory cytokine expression. The M1/M2 macrophage ratio
was positively associated with severity of CAD (P= 0.039; r=
0.312). Macrophage autophagy is another contributor to macro-
phage dysregulation as well as hyperactivation of inflammation
leading to atherosclerosis [92].
Colchicine has been reported to inhibit leukocyte chemotaxis,

adhesion, and recruitment [93]. Colchicine inhibits C-type lectin-
like receptor (MICL) and IL-18 production, thereby inhibiting
macrophage and neutrophil chemotaxis [94]. Colchicine disturbs
neutrophil adhesion and recruitment by inhibiting microtubule
dynamics [2] and altering the expression of L-selectin on
neutrophils and E-selectin on endothelial cells [95]. Sukeishi
et al. [96] demonstrated the efficacy of colchicine in mitigating
acute postoperative pain is associated with its inhibition on
macrophage polarization toward the M1 phenotype. This result
was confirmed by Wang et al. [97] in their study of colchicine
delivery system dependent upon calcium carbonate nanoparticles
(ColCaNPs). Wang and colleagues discovered colchicine promoted
the transformation of macrophage polarization toward the M2
phenotype and colchicine inhibited macrophage pyroptosis.
Additionally, colchicine delivered by macrophage membrane-
coated nanoparticles could inhibit the formation of foam cells [98].
Another important mechanism is that colchicine increases the
level of cyclic adenosine monophosphate (cAMP) in leukocyte,
thereby inhibiting IL-1 production. Colchicine reduces the
production of neutrophil extracellular traps (NETs) to inhibit
inflammatory cytokine released from activated endothelial cells
and macrophages thereby decreasing the risk of PCI [99].

Platelet activation and colchicine treatment
Platelets play a fundamental role in hemostasis, tumor develop-
ment, inflammatory responses, and CVD, especially in ACS, PCI
thrombosis, and embolization processes. Circulating platelets bind
to vascular injury sites to mediate clotting. In atherosclerosis,
atheromatous plaques containing lipids and LDL are vulnerable.
Platelets are activated by lipids with the mediation of CD36 and
scavenger receptor-A [100] during rupture of vulnerable plaques
[101] (Fig. 3). Platelets deform, aggregate and release procoagu-
lant factors after being activated, which contributes to the
intravascular thrombus formation. This may lead to acute ischemic
syndromes such as MI, stroke, and unstable angina pectoris.
Platelet activation is regulated by microtubular dynamic

depolymerization and repolymerization [102] (Fig. 4a). Colchicine
binds to microtubules and thus inhibits the progression of platelet
activation. In 1980, Menche et al. [103] suggested that colchicine
inhibited platelet aggregation and secretion. Cimmino et al. [104]
reported a possible molecular mechanism of colchicine action by
interfering with platelet aggregation. Colchicine may inhibit cofilin
and LIM (two mainly phosphorylated forms of myosin in
cytoskeleton rearrangement [105]) domain kinase-1 to reduce
platelet aggregation. β-Thromboglobulin (β-TG) is a platelet-
derived protein, which is released during platelet activation. It is
regarded as a sensitive biomarker of platelet activation [106]. A
study in FMF patients treated with colchicine found that colchicine
decreases the level of β-TG [107]. Previous studies demonstrated
that colchicine decreases platelet aggregation through regulating
the production of collagen, epinephrine, and ADP in vitro
[108, 109]. Colchicine also inhibits the release of serotonin in
response to the Ca2+ ionophore A23187 [110]. In CVD therapy, β-
TG and mean platelet volume are lower in patients treated with
colchicine [107, 111]. Pennings et al. [112] studied the impact of
colchicine on platelet activation. They found that pharmacologi-
cally relevant concentrations of colchicine (20 nmol/L) in vivo
significantly inhibited platelet aggregation through the collagen
glycoprotein receptor and P2Y12 receptors. Higher concentration
of colchicine (2 mmol/L) inhibited another pathway of platelet
activation including GPII/IIa and P-selectin. Colchicine may also
regulate platelets activation through influencing the level of IL-1
and IL-1 receptors [113]. In the LoDoCo2 trial, colchicine was
shown to inhibit the interaction between platelets and leukocytes,
obstruct the polymerization of NLRP3 inflammasomes, and inhibit
the secretion of inflammatory cytokines [13].

MOLECULAR AND BIOCHEMICAL TARGETS OF COLCHICINE
Inhibition of microtubule polymerization
Microtubules are hollow tubular structures, composed of α-tubulin
and β-tubulin heterodimers [114]. They are the key components of
the cytoskeleton and assume various functions such as maintain-
ing cell shape, intracellular transporting, secretion, organelle
organization, cell migration, and division [115]. Dynamic poly-
merization and depolymerization of microtubule are critical
regulators of inflammatory status. Both inflammatory infiltration
of immune cells and directional migration of smooth muscle cells
rely on microtubule dynamics [116]. Moreover, microtubules
provide specific locations for the activation of inflammatory
molecules and are also the pathways for the secretion of
inflammatory molecules for extracellular transport. Microtubules
dynamics take part in the pyrin inflammasome activation [117].
Microtubules promote the colocalization of mitochondria and
NLRP3 through motor proteins such as kinesin and dynein, and
thus provide the conditions for NLRP3 activation [118].
The primary mechanism of action of colchicine is to bind to β-

tubulins through its C ring crossing with the 1–46 and 214–241
amino acid residues of tubulin. Other tubulins cannot bind to
the end of microtubes when colchicine binds to β-tubulin.
Colchicine disturbs microtubule polymerization and disrupts the
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cytoskeleton, which influences all the cellular processes requiring
microtube repolymerization and depolymerization. Colchicine
binds to microtubules thereby inhibiting phagocytosis, leukocyte
recruitment, and function [58, 119] (Fig. 4a).

Inhibition of NF-κB
Nuclear factor-kappa B (NF-κB) was first discussed in the study of B
lymphoid lineage, which could specifically bind to κB enhancer
sequence (GGGACTTTCC) of κ light-chain of immunoglobulin
[120]. The NF-κB pathway is an essential cellular signal transduc-
tion pathway dependent on some regulated proteolytic enzymes.
Its functions are involved in every aspect of physiologic processes
and pathological conditions, such as immune function, inflamma-
tion, and cell fate determination (differentiation, apoptosis, and
survival) [121]. The classical NF-κB signaling pathway drives
inflammation and coagulation. NF-κB is activated by various
environmental insults, including genetic mutation, infection,
pathogenic autoantibodies, proinflammatory cytokines [122],
and cigarette smoking. After activation, NF-κB promotes the
production of IL-6, IL-8, and TNF-α, thereby activating endothelial
cells, neutrophils and monocytes and causing endothelial cell
damage [123]. TNF-α and IL-1β also may affect plasminogen
activators and inhibitors which causes the formation of micro-
vascular thrombosis [124]. The NF-κB pathway regulates oxLDL-
induced TF expression in many cell types including endothelial
cells [125]. The formation of intracellular ROS also upregulates NF-
κB contributing to the secretion of cytokines, and chemokines
[88]. Additionally, NF-κB is associated with other human inflam-
matory diseases such as rheumatoid arthritis [126], atherosclerosis
[127], and sepsis [128] (Fig. 4b).
Inhibition of NF-κB is an important mechanism of action of

colchicine. Mackenzie et al. [129] reported the reduced nuclear NF-
κB binding action of colchicine. Jackman et al. [130] observed
that colchicine inhibited the activation of NF-κB in HeLa cells.
This is also observed in colchicine-treated FMF patients [131].
Cimmino et al. [72] observed the decreased nuclear level of NF-κB
and reduced level of TF induced by oxLDL, after colchicine
treatment. Colchicine inhibits NK-κB expression or NF-κB in
nuclear fraction by regulating many upstream factors including
ROS, and thereby regulates the expression of inflammatory
cytokines (Fig. 4b).

Inhibition of NLRP3 inflammasome activation
Inflammasomes are a type of pattern-recognition receptors (PRRs)
existing in the cytoplasm of many kinds of immune cells, which is
characterized by nucleotide-binding oligomerization domain-like
receptor. NLRP3 is pyrin domain-containing protein complex, with
a molecular weight of about 700,000. It is also named as NALP3 or
cryopyrin [132], existing in monocytes, eosinophils, and neutro-
phils [133]. The NLRP3 inflammasome is composed of NLRP3,
apoptosis-associated-speck-like protein containing a CARD (ASC),
and pro-caspase-1. Caspase-1 is activated by NLRP3 and promotes
the production of IL-1β and IL-18, which in turns induces
inflammation contributing to atherogenesis (Fig. 4c). Signals of
pathogen-associated molecular patterns (PAPMs), damage-
associated molecular patterns (DAMPs), uric acid, cholesterol
crystals, and cellular debris [84] are required to activate NLRP3 in
atherogenesis. There are two key steps between NLRP3 activation
and inflammation: firstly priming, in which stimuli activate NF-κB
signaling via Toll-like receptors, IL-1 receptors, TNFR1 and TNFR2;
NF-κB improves the level of transcription of pro-IL-1β, pro-IL-18,
and NLRP3, and secondly, activation, in which DAMPs and other
stimuli promote inflammasome assembly via activating BRCC3 to
deubiquitinate NLRP3 [134]. NLRP3 inflammasomes activate
caspase-1 and lead to profound cytokine production. NLRP3
inflammasome is a medium of obesity signals and participates in
the process of macrophage phenotype switch from M2 phenotype

to M1 proinflammatory phenotype [135]. NLRP3 inflammasome
abnormal activation is associated with the development of many
conditions, such as the metabolic syndrome, T2D, gout, and
atherosclerosis.
Martinon et al. [136] first discovered that colchicine inhibited

NLRP3 inflammasome activation, when they used urate crystals
to treat the monocytic cell line, THP1. Since this study, many
studies have confirmed that colchicine is capable of inhibiting
NLRP3 inflammasomes [137–139]. The inhibitory effect of
colchicine on NLRP3 is non-selective, thereby decreasing the
proinflammatory cytokine (IL-18 and IL-1β) release [59]. Micro-
tubules play an essential role in NLRP3 inflammasome assembly.
Colchicine disturbs microtubule dynamics through binding to
tubulin and then inhibits the process of cleavage of pro-IL-18
and pro-IL-1β into IL-18 and IL-1β, respectively. Colchicine
reduces ROS formation [58, 112], as well as NO and IL-1β release
in mouse macrophages [58]. Colchicine suppresses pore forma-
tion, such as P2X7 and P2X2, to inhibit ATP-induced NLRP3
inflammasome activation [140] (Fig. 4C). Nidorf et al. [141]
suggested that colchicine is capable of inhibiting pyrin (MEFV)
gene expression, which decreases the material basis of NLRP3
inflammasomes. Otani et al. [142] showed that colchicine inhibits
NLRP3 inflammasome activation through inhibiting the expres-
sion of protein of mature IL-1β and cleaved caspase-1. The recent
study reported by Silvis et al. [143] investigated the inhibitory
action of colchicine on NLRP3. This study analyzed the serum
from 278 patients from the LoDoCo2 trial and found that NLRP3
protein was present in extracellular vesicles (EV). Lower levels of
NLRP3 protein in EV were observed in colchicine treatment
group (1.38 ng/mL: 1.58 ng/mL; P= 0.025). The inhibitory effect
of colchicine on EV NLRP3 protein may also be another way to
protect patients against CAD.

Anti-fibrotic effects
Fibrosis is a prominent pathophysiological tissue response in
numerous diseases specially of the heart, liver, and kidneys. Anti-
fibrotic effects of colchicine have been observed in mouse models.
Colchicine suppresses cappase-3 and promotes B-cell lymphoma 2
(Bcl-2) to inhibit tubulointerstitial fibrosis [144]. Colchicine
promotes the apoptosis of hepatic stellate cells to inhibit liver
fibrosis [145]. Colchicine inhibits activation of TGF-β1[146] and
expression of VEGF [147] in canine models. Sandbo et al. [148]
reported that colchicine inhibits human lung myofibroblast
through Rho/serum response factor (SRF). Entzian et al. [149]
reported that colchicine inhibits neutrophil penetration into the
intimal layer and colchicine exhibits anti-fibrotic actions by
reducing collagen production and fibroblast proliferation. Wu
et al. [150] reported on a sterile pericarditis model of rat treated
with colchicine. Colchicine inhibited the fibrosis-related gene
expression, such as collagen-1, collagen-3, α-SMA, and proin-
flammatory markers such as IL-1β-induced IL-6. Colchicine inhibits
atrial fibrosis through STAT3, AKT, and p38 signaling pathways to
prevent atrial fibrillation.

Other molecular and biochemical effects of colchicine
In addition to the above pharmacological and therapeutic actions,
colchicine also exerts other anti-inflammatory effects at high
concentrations. Colchicine inhibits phospholipase A2 activation
(10 nmol/L–1mmol/L) [151], and suppresses lysosomal enzyme
release, and phagocytosis (1 mmol/L of colchicine) [152]. Colchi-
cine may influence signal transduction in leukocytes, for example
inhibiting tyrosine phosphorylation [153] and superoxide anion
[154] production induced by inflammatory crystals such as
monosodium urate [155]. Colchicine also regulates the expression
of genes (include caspase-1, tubulin-β5, MAPK-1, PI3K, CDC42,
eNOS3, and BPA) associated with neutrophil migration and
inflammatory processes [156].
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SIDE EFFECTS AND PHARMACOKINETIC PROPERTIES OF
COLCHICINE
Colchicine has had limited clinical use because of its toxicity. The
toxicity of colchicine is thought as the result of its overaction.
Colchicine binds tubulin and destroys the microtubular network
[157], which decreases endocytosis and exocytosis, damages
organelle localization and protein assembly, alters cell shape,
inhibits cell migration and division. Most cells of the body will be
affected by colchicine, actively dividing cells in particular[158].
The pharmacokinetic properties of colchicine are now well

described. Colchicine is absorbed by gastrointestinal tract and
distributes rapidly around the body. The bioavailability of
colchicine is 44% after oral ingestion and uptake in jejunum and
ileum [159]. Higher concentrations of colchicine are observed in
erythrocytes and leukocytes rather than plasma and its retention
is up to 7 days [160], which indicated that the circulating
concentrations of colchicine are maintained for a few days after a
single oral dose. Many patients experience gastrointestinal
discomfort after 24 h of medication, and common side effects
are vomiting, diarrhea, and abdominal cramps [161] (side effects
were shown in Fig. 2). Colchicine is metabolized by the liver and
eliminated by the kidney. It will aggravate liver and kidney burden
in patients with liver damage and renal failure or dysfunction
[162], which will lead to the side effects even when given in low-
dose. Cytochrome CYP3A4 [163] and P-glycoprotein [164] are two
important elements in colchicine metabolism. CYP3A4, an isoform
of cytochrome P450, is associated with demethylation and
deacetylation of colchicine in liver [165]. P-glycoprotein, an
integral membrane ATPase-dependent efflux pump is a colchicine
transporter to expel colchicine out of the cell [166]. Specific
inhibitory drugs of P-glycoprotein and CYP3A4, such as clarithro-
mycin [167] will increase blood drug concentration and metabolic
burden and even cause acute colchicine toxicity.
The safe dose of colchicine in various diseases and different

ethnic groups varies. However, the prophylactic dosage of
colchicine to prevent cardiovascular diseases is not clear.
Referring to “Guidelines for Gout” published by American College
of Rheumatology (ACR) in 2012, patients are recommended to
take 0.5–1.0 mg/day of colchicine orally [168]. Most cardiovascular
clinical trials recommend 0.5–1.0 mg/day of colchicine. Over-
dosing of colchicine (6.0–8.0 mg) leads to acute colchicine
poisoning, multiple organ failure, and death when the dose
exceeds 0.8 mg/kg [157]. Long-term use of colchicine leads to
testicular and ovarian dysfunction [163]. The “2015 ESC Guide-
lines for the diagnose and management of pericardial diseases”
recommends 0.5 mg bid of colchicine in treating patients with
recurrent pericarditis (patients cannot tolerate the maximum
dose or weight over 70 kg) [169]. There is no specific antidote for
colchicine overdose, and the treatment of poisoning is limited to
conservative treatment, such as gastric lavage, and measures to
prevent shock and symptomatic and supportive treatment.
Hence, the use of colchicine should closely follow appropriate
clinical guidelines and its use should be monitored in accordance
with professional advice from doctors and patients need to
be aware of side effects and first-aid treatment after drug
overdose.

CONCLUDING REMARKS AND FUTURE PERSPECTIVE
Colchicine is an ancient drug of preeminent standing in
traditional medicine. Dependent upon its unique anti-
inflammatory properties and the recent recognition of the
contribution of chronic inflammation to multiple human
diseases, the applications of colchicine have been extended
from the management of gout and FMF to CVD. In the modern
therapeutic vernacular, the recent use of colchicine in the CVD
context is an example of successful drug repurposing. These
multiple successful clinical trials have broadened our horizons of

controlling inflammation in cardiovascular disease treatment
and provided insights into the contribution of inflammation
to CVD.
Several clinical trials such as LoDoCo, LoDoCo2, CoLCoT have

demonstrated the efficacy of colchicine in treating CVDs including
restenosis, atherosclerosis, heart failure, myocardial infarction,
atrial fibrillation, and excitingly the cardiovascular complications
of COVID-19. With the rapid expansion of basic research, the
mechanisms of action of colchicine have been gradually
uncovered. The predominant mechanism by which colchicine
addresses CVD is through its anti-inflammatory action. The most
fundamental function of colchicine is to target microtubules. At
the cellular level, colchicine inhibits: (1) proliferation and migration
of SMCs; (2) chemotaxis and adhesion of macrophage; (3) platelet
activation. At the molecular level, colchicine blocks the assembly
of NLRP3 via preventing microtubule polymerization and inhibits
the production of IL-8 and IL-1β, thereby inhibiting the process of
inflammation. Colchicine can also directly decrease the production
and release of inflammatory molecules. The inhibitory effect of
colchicine on epoxidase COX-1 and COX-2 may also be associated
with colchicine-mediated anti-inflammatory effects.
In conclusion, due to its anti-inflammatory actions, colchicine

represents a promising naturally-occurring cardiovascular medi-
cine and its demonstrated efficacy has provided additional
support for the athero-inflammatory hypothesis of CVD.
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