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Colchicine, an anti-rheumatic agent, as a potential 
compound for the treatment of COVID-19
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The outbreak of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) has swept the world in 
a pandemic. The disease (COVID-19) is characterized by 
acute respiratory distress, and there is an immediate 
need for any effective agent before the development of 
a vaccine. Coronavirus-19 disease (COVID-19) is an in-
fectious disease caused by SARS-CoV-2, a β-coronavirus 
which causes pneumonia, requires intensive care unit 
hospitalization in about 10% of cases and can lead to 
a fatal outcome [1]. 

To date, there is no registered molecule for the treat-
ment of COVID-19 patients. However, there are ongoing 
trials on the use of antivirals and immunosuppressive 
or immunomodulating drugs that have demonstrated 
some efficacy towards COVID-19 [2]. Since prelimi-
nary in vitro experiments have suggested that anti- 
rheumatic drugs, chloroquine (CQ) and hydroxychloro-
quine (HCQ), have anti-viral activity, these agents are in  
the therapeutic armamentarium against COVID-19 [3]. 
Nonetheless, a fundamental role in pathogenesis of 
SARS-CoV-2 infection damage is played by monocytes/
macrophages [4]. 

In fact, infiltrating macrophages can promote hyper-
inflammation, characterized by increased levels of in-
terleukin (IL)-6, tumor necrosis factor-alpha (TNF-α), 
IL-1β, ferritin and neutrophil/lymphocyte ratio, and 
subsequent possible lung fibrotic complications [5].  
As well described, virus-induced activation of the NLRP3 
inflammasome appears to play a key pathogenic role 
through IL-1β/IL-18 release, which is able to amplify 
monocyte/macrophage activation, but also to decrease 
type I interferon synthesis by infected lungs. Activated 
monocytes can also mediate microvascular thrombotic 
events through production of tissue factor and activa-
tion of the extrinsic coagulation pathway. Coagulo pathy 
and microvascular damage are amplified by neutrophil 
recruitment, favoured by activated endothelial cells, 
and consequent release of neutrophil extracellular 

traps (NETs), and by complement activation associated 
with production of anaphylatoxin C5a acting as further 
chemo attractant [5, 6].

Colchicine targets a wide range of mechanisms as-
sociated with monocyte/macrophage activation and 
beyond. It acts through inhibition of the NLRP3 inflam-
masome [7], thus reducing IL-1β/IL-18 synthesis and in-
duction of pro-inflammatory cytokines, inhibits neutro-
phil activation, migration [8] and generation of NETs [9], 
protects endothelial damage preventing microvascular 
thrombosis [8], and has complement inhibitor activity 
and anti-fibrotic properties. Moreover, colchicine has 
anti-viral properties against Flaviviridae and against the 
recombinant demyelinating strain of mouse hepatitis 
virus RSA59 as demonstrated by reducing virus replica-
tion. Indeed, microtubules are crucial in cell entry of Fla-
viviridae and colchicine can block neuronal transport of 
RSA59 [10, 11]. It inhibits respiratory syncytial virus (RSV) 
replication by reducing IL-6 and TNF-α levels [12]. A ra-
tionale of colchicine derivatives as anti-HIV agents has 
been proposed too [13]. 

Concerning SARS-CoV, it was recently documented 
that the virus and its accessory protein are potent acti-
vators of pro-IL-1β gene transcription and protein matu-
ration, and thus are able to activate the NLRP3 inflam-
masome [14]. 

Moreover, certain subsets of the 2003-SARS corona-
virus replication machinery have been shown to move 
in the cell in a manner that corresponds with microtu-
bule-associated transport, inducing the formation of 
double-membrane vesicles in infected cells. This may 
occur during SARS-CoV-2 infection and microtubule dis-
ruption may influence viral genome replication. Finally, 
dysregulated activation and inflammatory activity of 
myeloid cells is one the main pathogenic events charac-
terizing the infection by coronaviruses [15, 16]. 

Colchicine is a well-known inhibitor of the pro- 
inflammatory mechanisms induced by neutrophils and 
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thus it was proposed as an adjuvant treatment for RSV 
bronchiolitis. Figure 1 summarizes the possible targets 
of colchicine during SARS-CoV-2 infection. 

Thus, colchicine has broad anti-inflammatory ef-
fects and anti-viral properties, is not hampered by an 
immunosuppressant effect and is an inexpensive drug.  
The gastrointestinal disturbance that may be seen in up 
to 10% of patients usually does not require drug interrup-

tion and should not limit its usage in COVID-19 patients. 
It has been suggested that colchicine may be trialled in 
an appropriate COVID-19 patient population to reduce 
both viral entry and inflammatory status. Increasing suc-
cessful case reports have been reported with colchicine 
usage in the context of the COVID-19 pandemic [17–24]. 

We designed two trials approved by the Italian Drug 
Agency that are currently ongoing to verify the effect 

Fig. 1. Colchicine may be effective against SARS CoV-2 infection by acting through different mechanisms.  
Impairment of SARS-CoV-2 replication by disrupting microtubules, crucial in viral trafficking and formation 
of double-membrane vesicles (A). Potent inhibition of the NLRP3 inflammasome with decrease of IL-1β and 
consequent downstream production of several pro-inflammatory cytokines that are produced in excess in 
COVID-19 (cytokine storm) (B). Inhibition of neutrophil activation, migration and adhesion to endothelial 
cells through diminished expression of L-selectin (C). Inhibition of NET generation (D). Prevention of further 
leukocyte migration and microvascular thrombosis due to inhibition of complement activation via micro-
tubule disruption, inhibition of C5a and reduced expression of C5aR (E). Prevention of endothelial damage 
by an indirect effect secondary to inhibition of excessive inflammatory activation and by impairment of 
E-selectin-mediated neutrophil adherence to pro-inflammatory cytokine-activated endothelial cells (F).
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of this agent in the early/intermediate phases of the 
disease (EudraCT2020-001806-42, NCT04375202), and 
similar investigations are ongoing in other countries 
(NCT04322565, NCT04355143, NCT04360980, NCT0- 
4350320, NCT04326790, NCT04328480, NCT04367168, 
NCT04363437, NCT04322682). 

Deftereos et al. [25] provided so far the largest con-
tribution from a prospective, open-label, randomized 
clinical trial (the Greek Study in the Effects of Colchicine 
in COVID-19 Complications Prevention – GRECCO-19) on 
105 patients hospitalized with COVID-19 randomized  
1 : 1 to either standard medical treatment or colchi-
cine with standard medical treatment. They evaluated  
50 (47.6%) patients in the control group and 55 (52.4%) 
in the colchicine group. The primary end point (includ-
ing the maximum high-sensitivity cardiac troponin level; 
time for C-reactive protein to reach more than 3 times 
the upper reference limit; and time to deterioration by  
2 points on a 7-grade clinical status scale) rate was 
14.0% in the control group and 1.8% in the colchicine 
group. The event-free survival time was similar between 
the two groups (18.6 [0.83] days the in the control group 
vs. 20.7 [0.31] in the colchicine group), as was the fre-
quency of adverse events. The overall results suggest 
a clinical benefit of colchicine in time to deterioration 
and possibly a cardioprotective effect.

To conclude, although no conclusive results can still 
be drawn, if the effectiveness of colchicine is confirmed, 
this agent may extremely useful in the treatment of 
COVID-19, particularly due to its recognized safety and 
marginal cost. 

The authors declare no conflict of interest.
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