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1  |  INTRODUC TION

In December 2019, the first cases of an acute respiratory illness (now 
known as the coronavirus disease 2019 or COVID-19) were first re-
ported in Wuhan, China. As of December 22, 2020, a total of about 
75.1 million cases and 1 680 794 deaths have been identified across 
the world.1 This disease can have a wide variety of clinical manifesta-
tions, from mild respiratory symptoms such as fever, cough, and anos-
mia to severe-life threatening conditions such as respiratory distress, 

arrhythmia, sepsis, shock, and loss of consciousness.2 The pathophys-
iology of severe COVID-19 involves hyperinflammatory response and 
excessive production of pro-inflammatory cytokines such as inter-
leukin-1β (IL-1β), interleukin-6 (IL-6), and tumour necrosis-α (TNF-α), 
which is commonly called a cytokine storm.3,4 Meta-analysis studies 
have identified several comorbidities that were associated with se-
vere outcomes and mortality from COVID-19, such as hypertension, 
diabetes, thyroid disease, dyslipidaemia, dementia, cardiovascular dis-
ease, and pulmonary disease.5–9 Therefore, efforts have been made 
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Abstract
Currently, there is no widely acceptable and proven effective treatment for coro-
navirus disease 2019 (COVID-19). Colchicine has been shown to offer a benefit in 
reducing the inflammation in several inflammatory diseases. This study aims to ana-
lyze the efficacy of colchicine administration and outcomes of COVID-19. We sys-
tematically searched the PubMed and Europe PMC database using specific keywords 
related to our aims until January 29, 2021. All articles published on COVID-19 and 
colchicine treatment were retrieved. The quality of the study was assessed using the 
Newcastle–Ottawa Scale (NOS) tool for observational studies and Revised Cochrane 
risk-of-bias tool for randomized trials (RoB 2) for clinical trial studies. Statistical analy-
sis was done using Review Manager 5.4 software. A total of eight studies with 5778 
COVID-19 patients were included in this meta-analysis. This meta-analysis showed 
that the administration of colchicine was associated with improvement of outcomes 
of COVID-19 [OR 0.43 (95% CI 0.34–0.55), p < 0.00001, I2 = 0%, fixed-effect model-
ling] and its subgroup which comprised of reduction from severe COVID-19 [OR 0.44 
(95% CI 0.31–0.63), p < 0.00001, I2 = 0%, fixed-effect modelling] and reduction of 
mortality rate from COVID-19 [OR 0.43 (95% CI 0.32–0.58), p < 0.00001, I2 = 0%, 
fixed-effect modelling]. Our study suggests the routine use of colchicine for treat-
ment modalities of COVID-19 patients. More randomized clinical trial studies are still 
needed to confirm the results from this study.
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to reduce the severity and mortality of COVID-19, including searching 
for a potential therapy. So far, there are no medications which have 
been proven effective for COVID-19. Previously suggested agents like 
hydroxychloroquine, lopinavir-ritonavir, remdesivir, and tocilizumab 
did not show promising results to the outcomes of COVID-19.10 Based 
on the aforementioned pathophysiologic process of COVID-19, sev-
eral experts have recommended the use of colchicine as treatment 
for COVID-19. Colchicine is a drug that is commonly used to treat and 
prevent the acute gout attacks, other crystal arthropathies, Familial 
Mediterranean Fever (FMF), and systemic vasculitis such as Behcet dis-
ease. Colchicine has anti-inflammatory properties which may be bene-
ficial in alleviating the cytokine storm through its action on NLRP3 and 
inhibition of IL-1β, IL-6, and IL-18 activation.11 However, the evidence 
regarding the association between colchicine use and COVID-19 is still 
unclear. This article aims to explore the potential association between 
treatment with colchicine and outcomes of COVID-19.

2  |  MATERIAL S AND METHODS

2.1  |  Eligibility criteria

Studies were included in this review if they met the following inclu-
sion criteria: representation for clinical questions (P, positive/con-
firmed cases of COVID-19; I, a group who receive colchicine as their 
medications; C, a group of patients who did not receive colchicine 

as their medication and only receive standard of care treatment or 
receive other medications besides colchicine; O, COVID-19 out-
comes which comprised of severe COVID-19 and mortality from 
COVID-19), type of study was a randomized control trial, cohort, 
clinical trial, case-cohort, and cross-over design, and if the full-text 
article was available. The following types of articles were excluded: 
articles other than original research (e.g., review articles, letters, or 
commentaries); case reports; articles not in the English language; 
articles on research in paediatric populations (17  years of age or 
younger); and articles on research in pregnant women.

2.2  |  Search strategy and study selection

A systematic search of the literature was conducted on PubMed 
and Europe PMC using the keywords “colchicine” AND “coronavirus 
disease 2019” OR “COVID-19”, between 2019 and the present time 
(January 29, 2021) with language restricted to English only. The title, 
abstract, and full text of all articles identified that matched the search 
criteria were assessed, and those reporting the rate of colchicine treat-
ment in COVID-19 patients with a clinically validated definition of “se-
vere disease” and “mortality” were included in this meta-analysis. The 
references of all identified studies were also analyzed (forward and 
backward citation tracking) to identify other potentially eligible arti-
cles. The study was carried out per the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

F I G U R E  1  Prisma diagram flowchart
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2.3  |  Data extraction and quality assessment

Data extraction was performed independently by two authors, we 
used standardized forms that include author, year, study design, num-
ber of participants, age, gender, colchicine dosage, time to colchicine 
administration, and proportion of patients in each groups of treatment.

The outcome of interest was outcomes of COVID-19 which com-
prised of severe COVID-19 and mortality from COVID-19. Severe 
COVID-19 was defined as patients who had any of the following fea-
tures at the time of, or after, admission: (1) respiratory distress (≥30 
breaths per min); (2) oxygen saturation at rest ≤93%; (3) ratio of the 
partial pressure of arterial oxygen (PaO2) to a fractional concentration 
of oxygen inspired air (fiO2) ≤300 mmHg; or (4) critical complication 
(respiratory failure, septic shock, and or multiple organ dysfunction/
failure). The mortality outcome from COVID-19 was defined as the 
number of patients who were dead because of COVID-19 infection.

Two investigators independently evaluated the quality of the 
included cohort and case-control studies using the Newcastle–
Ottawa Scale (NOS).12 The selection, comparability, and exposure 
of each study were broadly assessed and studies were assigned a 
score from zero to nine. Studies with scores ≥7 were considered of 
good quality. They also independently evaluated the quality of the 
included clinical trial studies using the Revised Cochrane risk-of-bias 
tool for randomized trials (RoB 2).13

2.4  |  Statistical analysis

A meta-analysis was performed using Review Manager 5.4 (Cochrane 
Collaboration) software. We used the Generic Inverse Variance for-
mula with fixed-effects models to calculate each outcome's risk. The 
heterogeneity was assessed by using the I2 statistic with a value of 
<25%, 26–50%, and >50% were considered as low, moderate, and 
high degrees of heterogeneity, respectively. The effect estimate 
was reported as odds ratio (OR) along with its 95% confidence inter-
vals (CIs) for dichotomous variables, respectively. The p-value was 
two-tailed, and the statistical significance was set at ≤0.05. We per-
formed Begg's funnel-plot analysis to qualitatively assess the risk of 
publication bias.

3  |  RESULTS

3.1  |  Study selection and characteristics

A total of 886 records were obtained through systematic electronic 
searches. After the removal of duplicates, 732 records remained. A 
total of 714 records were excluded after screening the titles/abstracts 
because they did not match our inclusion and exclusion criteria. After 
evaluating 18 full texts for eligibility, five full-text articles were ex-
cluded because they did not have a control/comparison group, three 
full-text articles were excluded because they do not have the out-
come of interest (severe COVID-19 or mortality), two full-text article St
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were excluded because the articles were not in English, and finally, 
eight studies14–21 with a total of 5778 COVID-19 patients and 2668 
patients who receive colchicine treatment were included in the meta-
analysis (Figure 1). Of a total of eight included studies, three studies 
were a randomized clinical trial study, two studies were retrospective 
cohort, two studies were prospective cohort, and the remaining one 
study was a case-control study. The essential characteristics of the 
included studies are summarized in Table 1.

3.2  |  Quality of study assessment

Studies with various study designs including cohort and case-
control were included in this review and assessed accordingly with 
the appropriate scale or tool. Newcastle–Ottawa Scales (NOS) 
were used to assess the cohort and case-control studies (Table 2). 
All included studies were rated “good”. For clinical trial studies, the 
Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
was used and all of the included trials showed a low risk of bias 
(Table 3). In conclusion, all studies were seemed fit to be included 
in the meta-analysis.

3.3  |  Colchicine treatment and in-hospital outcome

Our pooled analysis showed that administration of colchicine was as-
sociated with improvement in outcomes of COVID-19 [OR 0.43 (95% 
CI 0.34–0.55), p < 0.00001, I2 = 0%, fixed-effect modelling] and its 
subgroup which comprised of reduction from severe COVID-19, with 
no relevant heterogeneity [OR 0.44 (95% CI 0.31–0.63), p < 0.00001, 
I2 = 0%, fixed-effect modelling] and reduction of mortality rate from 
COVID-19, with no relevant heterogeneity [OR 0.43 (95% CI 0.32–
0.58), p < 0.00001, I2 = 0%, fixed-effect modelling] (Figure 2).

3.4  |  Subgroup analysis

Subgroup analysis for randomized clinical trial studies showed a 
higher OR for COVID-19 outcomes [OR 0.51 (95% CI 0.32–0.82), 

p  =  0.005, I2  =  0%, fixed-effect modelling] compared to observa-
tional studies [OR 0.41 (95% CI 0.32–0.54), p < 0.00001, I2 = 0%, 
fixed-effect modelling], but both still showed statistically significant 
results.

3.5  |  Publication bias

The funnel-plot analysis showed a qualitatively symmetrical in-
verted funnel-plot for the association between treatment with col-
chicine and outcomes of COVID-19 (Figure 3), showing no indication 
of publication bias.

4  |  DISCUSSION

Based on our pooled analysis of available data, colchicine treatments 
may be beneficial in improving the outcomes of COVID-19 which 
comprised of reduction in COVID-19 severity and reduction in the 
mortality rate from COVID-19. Most of the included studies showed 
that the beneficial effects of colchicine treatment in COVID-19 were 
seen the most when given early in the course of the disease (within 
the 3–6 days from symptoms onset or at the start of hospital admis-
sions). One of the included clinical trial studies21 also showed that 
colchicine treatment can be used in outpatient settings to prevent 
hospitalization, reducing the severity and mortality from the dis-
ease. These benefits of colchicine treatments in the outpatient set-
tings were also supported by findings from case-series study which 
demonstrated that oral colchicine treatment lead into the deferves-
cence within 72  h in all COVID-19 patients. Only one out of nine 
patients was admitted into the hospitals after administration of oral 
colchicine because of persistent dyspnea.22,23 Several reasons can 
be proposed to explain the beneficial effects of colchicine treatment 
in COVID-19 patients. First, colchicine can irreversibly intercalate 
into free α/β dimers that incorporate into and block microtubule 
extension. Microtubules itself is important to facilitate the move-
ment of adhesion molecules onto cell surfaces during inflammation, 
including the migratory process of neutrophil towards the inflamma-
tory cells. Colchicine can also interfere with neutrophil-endothelial 

First author, year Study design Selection Comparability Outcome
Total 
score Result

Brunetti L et al.14 2020 Cohort **** ** *** 9 Good

Pinzon MA et al.17 2020 Cohort *** ** *** 8 Good

Rodriguez-Nava G et al.18 
2020

Cohort *** ** ** 7 Good

Sandhu T et al.19 2020 Case-control *** ** *** 8 Good

Scarsi M et al.20 2020 Cohort *** ** *** 8 Good

Asterisks indicate the star rating according to the Newcastle-Ottawa scale. Good quality: *** or 
**** in selection domain AND * or ** in comparability domain AND ** or **** in outcome/exposure 
domain Fair quality: ** in selection domain AND * or ** in comparability domain AND ** or *** in 
outcome/exposure domain Poor quality: 0 or * in selection domain OR 0 stars in comparability 
domain OR 0 or * stars in outcome/exposure domain.

TA B L E  2  Newcastle–Ottawa quality 
assessment of observational studies
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interactions by altering the number and/or distribution of selectins on 
endothelial cells and neutrophils and decreases E-selectin-mediated 
adhesiveness of the cytokine-stimulated vascular endothelium to 
neutrophils at nano-α-prophylaxis. Moreover, colchicine may disrupt 
the microtubule structure and reduces neutrophil elasticity and re-
laxation, thus preventing neutrophil extravasation from the blood 
vessels to the site of inflammation.24 Neutrophil itself is important 
in the inflammatory disease because it serves as the primary cells 
in innate immune response. In case of COVID-19, neutrophil also 
plays an important role in the development of cytokine storm and 
that elevated levels of neutrophil or neutrophil-lymphocytes ratio 
(NLR) has been associated with severe and mortality outcomes from 
COVID-19.25 Therefore, the inhibitory effects of colchicine on neu-
trophil functions, such as adhesiveness, motility, and chemotaxis 
can prevent the incidence of cytokine storm and reduce the mortal-
ity rate from COVID-19. Second, the action of colchicine on tubulin 

TA B L E  3  Risk-of-bias assessment for clinical trial studies using RoB-2 tool

Study ID
Randomization 
process

Deviations from intended 
interventions

Missing outcome 
data

Measurement of 
the outcome

Selection of the 
reported result Overall

Deftereos SG et al.15 2020 + + + + + +

Lopez MIF et al.16 2020 + + + + + +

Tardif JC et al.21 2020 + + + + + +

+  Low risk; ?  Some concerns; — High risk.

F I G U R E  2  Forrest plot that demonstrates the association of colchicine with composite poor outcome of COVID-19, severe COVID-19, 
and mortality

F I G U R E  3  Funnel plot analysis for the association of colchicine 
with composite poor outcome of COVID-19
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ligands may also be beneficial in inhibiting the replication of viruses 
which depend on the microtubule network. Through inhibition of 
microtubule polymerization, colchicine has been reported to cause a 
significant decrease in virus replication in flaviviruses, such as den-
gue and Zika virus, hepatitis virus, and respiratory syncytial virus 
(RSV).24 Coronaviruses, including SARS-CoV-2, are also dependent 
on microtubule-associated transport for their replication process. 
The infection of cells by coronaviruses which leads to viral entry in-
volves the interaction of the cytoplasmic tail of the spike protein 
with cytoskeletal proteins (i.e., tubulin).24,26 Based on these reasons, 
the inhibition of viral entry and replication through administration of 
colchicine can help in reducing the risk of severe disease and mortal-
ity. Finally, colchicine can also inhibit the activation of the NLRP3 
inflammasome and reducing the pro-inflammatory cytokines pro-
duction. Interruption of inflammasome activation will reduce IL-1β 
production, which in turn prevents the induction of IL-6 and TNF-α 
and the recruitment of additional neutrophils and macrophages.27 
Elevated levels of cytokines may cause extensive lung consolidation 
which has been observed in the case of severe COVID-19.28 Thus, 
colchicine action in reducing the pro-inflammatory cytokines can 
alter the severity and mortality outcomes of COVID-19.

This study has limitations. First, the result of our meta-analysis 
was largely based on observational studies and only includes three 
clinical trial studies because of the limited number of published 
clinical trial studies. Large clinical trial studies which evaluate the 
efficacy of colchicine treatment in COVID-19 such as RECOVERY 
and COLCOVID trials are still underway and do not have results 
yet. Second, we include some pre-print studies to minimize the risk 
of publication bias; however, the authors have made exhaustive 
efforts to ensure that only sound studies were included and we 
expect that most of those studies currently available in pre-print 
form will eventually be published and that we will identify them 
through ongoing electronic literature surveillances. We hope that 
this study can give further insight into the treatment in COVID-19 
patients.

5  |  CONCLUSION

Colchicine administration can reduce the severity and mortality 
rate in COVID-19 patients. Hence, physicians may consider add-
ing/giving colchicine as a treatment for patients with COVID-19 to 
help in preventing the severe outcome and mortality of the disease. 
More randomized clinical trial of colchicine is still needed to give 
a better assessment of colchicine efficacy. Finally, colchicine shall 
be regarded as an important agent in future treatment models for 
COVID-19.
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