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Abstract

A recently discovered coronavirus, SARS-CoV-2, caused a global respiratory disease pandemic called COVID-19.
Many studies have shown the excessive activation of the innate immune response that leads to the adverse outcomes
of COVID-19, and anti-inflammatory drugs are very useful in the treatment and management of this infection. The
activities of Colchicine, one of the anti-inflammatory drugs, target several pathways related to excessive inflammation of
COVID-19. This study aimed to evaluate the efficacy of Colchicine in the treatment of COVID-19 using a meta-analysis
approach. Scopus, Pubmed, Google scholars, Web of Science, and Science direct were used to search all the randomized
controlled trials, case-control, and cross-sectional studies that have evaluated the efficacy of Colchicine as a treatment
for COVID-19 (up to 28 May 2021). The overall effect of Colchicine versus the control group was determined using a
random-effects model meta-analysis where we compared changes (i.e. mean differences—Colchicine group vs Control
group) between the two conditions in test scores indicative of hospitalization time (day) and mortality rate. The results
illustrated Colchicine therapy is associated with a decreased mortality rate in COVID-19 patients and associated with
a decrease in hospitalization time (day) in COVID-19 patients. Present preliminary data shows that Colchicine has a
beneficial effect on coronavirus disease care in 2019. Therefore, Colchicine can be a good suggestion in the management
of COVID-19.
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Introduction

Coronavirus Disease 2019 (COVID-19) infection
displayed mild symptoms but in 15% of overall
contributes to acute respiratory distress syndrome
(ARDS) with pulmonary damage and systemic
inflammation.'? After infection with COVID-19,
the immune system recognized virus particles
through a variety of different receptors on and
within immune cells, including Toll-like recep-
tors (TLRs) and NOD-like receptors (NLRs).
Stimulation of these receptors triggers intracellu-
lar signaling cascades, leading to the release of
pro-inflammatory cytokines and chemokines that
are necessary for the development of adaptive
immunity.>? But swarming internal stimulation
leads to pyroptosis cell death regulated by the
Nod-like receptor family, pyrin-containing
domain 3 (NLRP3) through inflammasome acti-
vation; these events induce cytokine release syn-
drome (CRS) in severe COVID-19 patients.*>

For this reason, in treating and managing
COVID-19, anti-inflammatory drugs are very
important.® One of these medications is Colchicine,
which is used to treat autoinflammatory diseases
such as Mediterranean fever, Behcet’s disease, and
other rtheumatic diseases’® and displays its immu-
nomodulatory effect through various actions
(Figure 1).°-1!

In some case reports and randomized control tri-
als, the use of Colchicine in SARS-CoV-2 infection
has been confirmed.!'? !¢ These studies examine the
beneficial effects of Colchicine in infected patients
with covid-19, such as reducing the incidence of
hospitalization, reducing the risk of mechanical
ventilation, and death rate. Based on the findings of
recent clinical trials, the question is whether
Colchicine is an effective therapeutic medication
for the treatment of COVID-19 infection. For this
reason, in this study, the findings of studies using
Colchicine in the treatment of patients with COVID-
19 disease have been meta-analyzed.

Material and methods
Search strategy

A literature search was conducted using accessible
international online databases, including Scopus,
Pubmed, Google scholars, Web of Science, and
Science direct up to 28 May 2021. The relevant
keywords have been used: “Colchicine,” “Colcrys,”

“Mitigare,” “Gloperba,” “SARS-CoV-2,” “COVID-
19,” “2019 novel coronavirus infection,” “2019-
nCoV disease,” “novel coronavirus,” *“ randomized
controlled trial,” “controlled clinical trial,” “clinical
trials as topic,” “Case and control,” “Cross-
sectional,” and “RCT” which were combined with
and/or/not. Two researchers evaluated the search
method separately and verified that all relevant
studies had been found. The scanning of documents
was carried out in three phases. First, delete dupli-
cate posts. Second, the collection of related papers
based on title and abstract. Third, a thorough analy-
sis of the full text of all the papers chosen. Finally,
the sources of all the publications included have
been checked.

99 ¢¢

Inclusion and exclusion criteria

All studies with the following inclusion criteria
have been included: (1) All English studies; (2)
studies in human populations with a confirmed
diagnosis of Covid-19; (3) studies reporting on the
adjusted effect estimates of the association between
Colchicine use in COVID-19 patients; (4) report-
ing one of the following outcomes: in-hospital
mortality and hospitalization; and (5) RCTs, Case-
Control, and cross-sectional studies. Criteria for
the exclusion of research: (1) papers with no access
to full text; (2) non-original publications, including
systematic analyses, meta-analysis, reviews, com-
ments, conference abstracts, and letters; (3) case
reports studies; (4) duplicative publications; and
(5) non-English.

Quality assessment and data extraction

The quality evaluation has been carried out using
the Jadad scale for RCTs. The Jadad scale consists
of three categories: randomization (0-2 scores),
blinding (0-2 scores), and an account of all patients
(01 score).!” Depending on the quality analysis,
we graded the quality of the RCTs as good (4-5
scores), fair (3 scores), or poor (0-2 scores). Also,
the modified versions of the Newcastle-Ottawa
Scales (NOS) were used for Case-Control and
cross-sectional studies.!® After the quality evalua-
tion, the following information is collected from
each of the selected studies: first author’s name,
year of publication, Study area, Total patients,
Patients Colchicine community, Hospitalized
(day), and death. The data were extracted and
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Figure 1.

Anti-inflammatory mechanisms of action of Colchicine. Colchicine interferes with many inflammatory pathways, including

adhesion, superoxide production, inflammatory activation, and proinflammatory cytokine release. The effective mechanisms of
action include: colchicine reduced NF-KB complex activity and decreased immune response and inflammatory genes such as
NALRP3, IL-1, Pro-IL- 1, IL-6, and TNF. Colchicine inhibits the activation of NALRP3 and CASPASE-1. Colchicine also inhibits the
assembly, development, and elongation of microtubules and can prevent membrane-dependent functions necessary for SARS-CoV-2
intake, transport, and replication. Red lines refer to the inhibitory action of Colchicine (Figure was constructed using Biorender

(https://biorender.com)).

entered into a Microsoft Excel sheet. The Flow
chart of the selected studies were showed in the
Figure 1.

Statistical analysis

The primary outcomes were the effect estimates of
Colchicine on the death rate and hospitalization of
patients with Covid-19. In our study, the heteroge-
neity between the primary studies’ outcomes was
calculated using the Cochran Q test statistic and
the I index. To consider substantial heterogeneity,
a P-value of less than 0.1 was used. The heteroge-
neity and homogeneity of the suspected factor were
performed using random and fixed-effect models,
and more than 50% were considered high hetero-
geneity. According to the analysis results, the

measurement of odds ratios (OR) was performed
by forest plots with 95% confidence intervals
(crossed lines). Every box in the forest plot indi-
cated the weight of the sample. All statistical anal-
yses were conducted using the Comprehensive
Meta-Analysis V.2 program.

Results

A total of 143 studies between 2019 and 2021
resulted from the database search. After removing
duplicate studies, 89 articles were reviewed for
titles and abstracts screening. Forty-five review
articles, 23 irrelevant studies, five letters to the edi-
tor, and four protocols were omitted in the next
step. Then, 10 potentially relevant documents were
selected for full-text assessment, and two articles
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Figure 2. Flow chart of the studies were included in the meta-analysis review (n: number of articles).

were excluded because of the lack of eligible data.
Finally, 10 studies were included in this meta-anal-
ysis (Figure 2).

Accordingly, this Meta-analysis compares the
mortality rate and the hospitalization time (day)
between COVID-19 patients Colchicine groups,
and COVID-19 patients control groups in nine
selected studies (Table 1).

Analysis of mortality

In this present study with the compounding of the
results, the mortality rate between Colchicine and
control groups 0.365 (95% CI: 0.555-0.748) with
the confidence interval of 95% and with based on
fixed effect model is (I?=24.149, 0=11.86,
P=0.221) and it is indicated that heterogeneity

was not observed in the result of these studies. Our
meta-analysis showed that Colchicine therapy is
associated with a decreased mortality rate in
COVID-19 patients (Figure 3).

Analysis of hospitalization

In the present study, the hospitalization time (day)
of COVID-19 patients were varied from
Colchicine and control groups (6-21.3 vs 8.5-25).
Generally, with the compounding of the results,
the hospitalization time (day) in Colchicine and
control groups with the confidence interval of
95% and with based on random effect model is
(PP=57.351%, Q=4.689, P=0.096) and it is
shown that heterogeneity was observed among
the primary results of the studies (Figure 4). Our
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Comparing of death between patients Colchicine and control groups.

Tablel.

Death Ref.

Hospitalized
(day) (SD)

COVID-19
patients
control

group

Death

Hospitalized
(day) (SD)

COVID-19

patients

Total

Area of
study

First author

patients

colchicine
group

Pinzén et al.'?

23 (14.74%)

N/A
N/A

156

14 (9.6%)

N/A
N/A

301 145

Colombia
Iran

Pinzoén (2020)

Salehzadeh et al.?°

Lopes et al.?!

50
36
33

50
36
33
55

122

100

Salehzadeh (2020)

Lopes (2021)

2 (5.55%)
11 (33.33%)

7 (14%)

8.5 (4.7)

N/A

0

6 (3.3)

N/A

72
66
105
262

Brazil

Brunetti et al.?2

3 (9.09%)
1 (1.81%)

19 (15.57%)
16 (47.05%)

USA
Greek
Italy

Brunetti (2020)
Deftereos (2020)

Scarsi (2020)

Deftereos et al.'?
Scarsi et al.'®

13 (6.66)
25 (14.8)
N/A
N/A
N/A
N/A

50
140

12 (9.62)
21.3 (6.8)

N/A
N/A
N/A
N/A

51 (36.42%)
63 (80.76%)

Sandhu et al.'s

78
2253

34
2235

112

4488

USA

Sandhu (2020)
Tardif (2021)

Tardif et al.Z

9 (0.39%)
10 (23.8%)
58 (65.9%)

5 (0.22%)
11 (282 %)
112 (49.55%)

Canada
India

Mahale et al.2*

4?2

39
226

8l
314

Mahale (2020)

Garcia-Posada et al.2®

88

Colombia

Garcia-Posada (2021)

result reported that Colchicine therapy is associ-
ated with a decreased 0.338 fold in hospitaliza-
tion time (day) in COVID-19 patients (95%CI:
0.140-0.537).

Discussion

This research meta-analyzed the mortality rate and
hospitalization time (day) between COVID-19
patients treated with Colchicine and COVID-19
patients as control groups. According to the analy-
sis, the mortality rate in COVID-19 patients treated
with Colchicine is lower than that of the COVID-
19 patient’s control group. Colchicine therapy
leads to a 0.365-fold decrease in the mortality rate
of COVID-19 patients. Similarly, based on the ran-
dom effect model, the hospitalization time (day)
between COVID-19 patients, Colchicine groups
showed a lower hospitalization time than COVID-
19 patients control groups.

Recent evidence suggests a potential synergy of
colchicine in the treatment of cytokine cascades at
various levels. Colchicine inhibits a wide variety of
pathways related to inflammation and works by
inhibiting the NLRP3 inflammasome, microtubule-
based inflammatory cell chemotaxis, production of
leukotrienes and cytokines, and phagocytosis.
Colchicine accumulates in white blood cells, affect-
ing them in several ways, including motility reduc-
tion, loosening adhesion and chemotaxis, inhibition
of superoxide anions formation, and disrupting the
mast cell degranulation.?® Therefore, Colchicine
was reducing IL-1p/IL-18/IL-6 synthesis and induc-
ing pro-inflammatory cytokines, and generating
neutrophil extracellular traps to prevent endothelial
damage. As a result, it leads to significant inhibition
of the interaction between white blood cells and
endothelial cells. Some studies have also shown that
Colchicine has antibacterial activity against
Flaviviridae by reducing virus replication by pre-
venting the microtubule’s polymerization. Since
Colchicine is a well-known anti-inflammatory drug,
researchers believe its use can reduce inflammation
in covid-19 patients and cure this infection. COVID-
19 causes an extreme and prolonged cytokine
response known as “cytokine storm,” leading to
high mortality due to immunopathology. The main
mechanism of Colchicine to reduce cytokine storm
in COVID-19 patients is probably to inhibit IL-1,
IL-6, and IL-18 production. These cytokines inter-
fere with the inflammatory protein NLRP3, which
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Study nhame

Risk

ratio
Pinzén (2020) 0.655
Salehzadeh (2020) 1.000
Vehale (2020) 1.185
Brunetti (2020) 0.273
Deftereos (2020) 0.130
Scarsi (2020) 0.428
Sandhu (2020) 0.583
Tardif (COLCORONA)(2021) 0.560
Garcia-Posada (2021) 0.709
Lopes (2021) 0.050

0.644

Statistics for each study Risk ratio and 95% CI
Lower Upper
limit limit  Z-Value p-Value
0.351 1.223 -1.328 0.184 —T
0.000 6351.672 0.000 1.000 S
0.567 2.476 0.450 0.652 ——
0.084 0.889 -2.155 0.031 S
0.017 1.019  -1.942 0.052
0.268 0.682 -3.562 0.000 -
0.401 0.846 2842 0.004 -
0.188 1.668 -1.041 0.298 — 1
0.585 0.850 -34%0  0.000 [ |
0.000 28.0%8 -0.928 0.354
0.555 0.748 -5.780 0.000 Q
0.01 0.1 1 10 100
Favours A Favours B

Figure 3. Forest plot. It compared the risk ratio of death between COVID-19 Colchicine and control groups according to primary

studies’ results and overall estimation.

Study name Statistics for each study
Std diff  Standard Lower Upper
in means error Variance limit limit
Lopes(2020) -0.582 0.345 0119 1259 0.095
Deftereos (2020) 0.120 0.196 0038 -0263 0.503
Scarsi(2020) 0.552 0.126 0016 0305 079
0.338 0.101 0010 0.140 0.537

Std diff in means and 95% CI
Z-Value p-Value
1685  0.092 - -l

0613 0.540 —

4375 0.000

3337 0.001

-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B

Figure 4. Forest plot. It compared the hospitalization time (day) difference between COVID-19 patients colchicine and control

groups according to primary studies’ results and overall estimation.

plays an important role in the cytokine storm. NLRP3
inflammation can be triggered by various mecha-
nisms, which play a key role in forming the cytokine
storm induced by COVID-19. viroporin E, a compo-
nent of the SARS-associated coronavirus (SARS-
CoV), stimulates NLRP3 inflammation by forming
permeable calcium ion channels. Furthermore,
another viroporin 3a has been shown to stimulate the
activation of NLRP3 inflammation.?” Therefore, 27
clinical trials on the use of Colchicine in COVID-19
treatment protocols have been registered in
ClinicalTrials.gov until 1 January 2021. Several
studies, including case reports,'*?®?° case series,*
case-control,'*!32% cohort, and RCTs, 6223132 pyb-
lished their findings on the use of Colchicine in

COVID-19 patients. It is worth noting that in all
these trials, patients obtained hydroxychloroquine
and/or azithromycin and/or tocilizumab according
to the health care system guidelines. In our included
studies, patients who received Colchicine had lower
levels of inflammatory markers such as D-dimer
and serum levels of C-reactive protein (CRP)
compared to patients who did not receive
Colchicine, 3131619222324 Baged on other clinical
results, all of the included studies suggest that
Colchicine could be beneficial for COVID19 treat-
ment. This research has several limitations. The
majority of the included studies were observational,
and there is still a shortage of data from many RCTs’
results that have been registered in ClinicalTrials.
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gov up to this stage. Besides, the observational study
had different inclusion and exclusion requirements,
different follow-up periods, and small sample size.
Some studies do not mention the SD or IQR for hos-
pitalization time analysis, and this limitation con-
tributed to the non-use of some study findings.

Conclusion

The present meta-analysis provides preliminary
evidence of a significant impact of Colchicine
treatment on mortality and hospitalization time
(day) in COVID-19 patients. Due to the major lim-
itations of the number of trials, these results only
provide proof of concept for Colchicine is an effec-
tive anti-inflammatory medication. However,
insufficient evidence is available at present. Future
RCT outcomes are expected to more robustly
assess the efficacy of Colchicine in the treatment
of COVID-19 disease.
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