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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is capable of inducing the activation of NACHT, leucine-
rich repeat, and pyrin domain-containing protein 3 (NLRP3) inflammasome, a macromolecular structure sensing the danger
and amplifying the inflammatory response. The main product processed by NLRP3 inflammasome is interleukin (IL)-1p,
responsible for the downstream production of IL-6, which has been recognized as an important mediator in coronavirus
disease 2019 (COVID-19). Since colchicine is an anti-inflammatory drug with the ability to block NLRP3 inflammasome
oligomerization, this may prevent the release of active IL-1f and block the detrimental effects of downstream cytokines, i.e.
IL-6. To date, few randomized clinical trials and many observational studies with colchicine have been conducted, showing
interesting signals. As colchicine is a nonspecific inhibitor of the NLRP3 inflammasome, compounds specifically blocking
this molecule might provide increased advantages in reducing the inflammatory burden and its related clinical manifestations.
This may occur through a selective blockade of different steps preceding NLRP3 inflammasome oligomerization as well as
through a reduced release of the main cytokines (IL-1f and IL-18). Since most evidence is based on observational studies,
definitive conclusion cannot be drawn and additional studies are needed to confirm preliminary results and further dissect how
colchicine and other NLRP3 inhibitors reduce the inflammatory burden and evaluate the timing and duration of treatment.
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Introduction

Coronavirus disease 2019 (COVID-19)—the disease
caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2)—is caused by a dysregulated hyperin-
flammatory response of the host during the late phase of
immune response against SARS-CoV-2 [1, 2]. This occurs
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in a small portion of patients with COVID-19, as the dis-
ease has an asymptomatic or paucisymptomatic course in
most patients [3]. Progression towards severe and critical
COVID-19 leading to multi-organ failure is mainly driven
by increasing levels of pro-inflammatory mediators, such as
interleukin-1p (IL-1p), interleukin-6 (IL-6), IL-18, granu-
locyte—macrophage colony-stimulating factor (GM-CSF),
among others [4-8]. In light of this, anti-cytokine agents
targeting IL-6 and IL-1p have been tested with encouraging
results [9-13]. Recently, SARS-CoV-2 has been shown to
activate the NACHT, leucine-rich repeat, and pyrin domain-
containing protein 3 (NLRP3) inflammasome both in vitro
and in vivo [14-17].
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Colchicine is an anti-inflammatory drug currently used
for gout, Adamantiades-Behcet’s disease, acute and recur-
rent pericarditis, and other autoinflammatory diseases,
such as familial Mediterranean fever [18, 19]. Apart from
its effect on neutrophil activity, colchicine can indirectly
block the NLRP3 inflammasome [20, 21], a macromolecu-
lar complex that senses danger and triggers a local or sys-
temic inflammatory response by releasing pro-inflammatory
cytokines, such as IL-1p [22]. Indeed, colchicine has been
tested in COVID-19 both in the outpatient and inpatient set-
ting [23-31].

We herein summarize currently available evidence about
the involvement of the NLRP3 inflammasome in the patho-
physiology of COVID-19 and studies testing colchicine as
a targeted therapeutic approach.

Search strategy and selection criteria

A literature search has been performed using MEDLINE
(Pubmed database) including original articles, reviews, sys-
tematic reviews, and meta-analyses published over the past
months (from January 1st 2021 until December 31st 2021).
Additional articles were identified from the reference list of
the searched articles and from medRxiv and bioRxiv (i.e.
pre-prints). For ongoing trials, we searched using Clini-
calTrials.gov. Only articles published in English language
were included. The search strategy included the following
terms or their combination: “colchicine”, “NLRP3 inflam-
masome”, “NLRP3 inhibitors”, “IL-1p”, “COVID-19”,
“SARS-CoV-2”, “hyperinflammation”, “cytokine storm”.

Inflammasomes as masters of inflammation

Inflammasomes are high-molecular-weight structures
located in the cytosol of stimulated immune cells respon-
sible for caspase-1 activation and processing of pro-inflam-
matory cytokines, such as IL-1f and IL-18 [32, 33]. Based
on the activation of different pattern-recognition receptors
(PRRs)—NLRP1, NLRP3, NLRC4, and absent in melanoma
2 (AIM2), —in response to pathogen-associated molecular
patterns (PAMPs) or damage-associated molecular patterns
(DAMPs), several inflammasomes have been recognized
[33]. Following the recognition of ligands, the sensor pro-
tein activates, oligomerizes, and binds the scaffold pro-
tein—apoptosis-associated speck-like protein containing a
carboxy-terminal containing a caspase recruiting domain
(ASC)—and pro-caspase-1. Importantly, the presence
of ASC through the visualization of micron-sized struc-
tures through immunofluorescence staining, namely puncta
or specks, is considered as a read-out of active inflammas-
omes in the cells [34]. After the autocatalytic cleavage of
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pro-caspase-1 to active caspase-1 [35], the final step is the
processing of pro-IL-1f, pro-IL-18, pro-IL-33, and pro-
IL-37 to their mature, active forms [36]. Along with the
abovementioned canonical pathway, additional caspases may
be activated through a non-canonical pathway, i.e. caspase-4
and caspase-5 in humans and caspase-11 in mice [37-40].

Inflammasomes are now recognized to be crucially
involved in host defense against pathogens [41] and also in
sterile inflammation [22], however, a dysregulated activation
is responsible for development of autoimmune, autoinflam-
matory, and metabolic diseases and cancer [42—-44].

NLRP1, NLRC4, and AIM2 inflammasomes have been
widely studied for their role in infections, but less in non-
infectious, inflammatory conditions [33, 45]. The NLRP3
inflammasome has been found in most infectious and non-
infectious diseases and largely studied in the cardiovascular
field [22, 46-48].

NLRP3 inflammasome and SARS-CoV-2

Previous reports about SARS-CoV described viral proteins
ORF3a, ORF8b, and viroporin 3a to trigger the activation
of the NLRP3 inflammasome [49-52]. As SARS-Co-V and
SARS-CoV-2 appear similar (they share 82% of nucleotide
sequence homology [53] and the same receptor—angioten-
sin-converting enzyme 2 [ACE2] [54]), evidence is being
accumulated about the ability of SARS-CoV-2 to activate
the NLRP3 inflammasome [55]. Indeed, the observation
of cell death and increased levels of IL-1f and IL-18 and
lactate dehydrogenase (LDH)—a classic marker of cell
death—in the serum of COVID-19 patients prompted the
attention on the potential involvement of the inflammasome
[4-7, 56]. A clear evidence, therefore, is needed as some of
these products may derive from inflammasome-independent
pathways [57-60].

Xu et al. showed that SARS-CoV-2 induces preferentially
NLRP3 inflammasome through ORF3a, but neither NLRP1
nor NLRC4 inflammasomes [61]. In particular, ORF3a
increased caspase-1 and pro-IL-1f levels, as occurs during
inflammasome activation [61]. The inflammasome prim-
ing provided by ORF3a increases the expression of Il-1f
mediated by nuclear factor kappa-light-chain-enhancer of
activated B cells (NF-xB) and the activation of gasdermin
D, the latter being responsible for pore formation leading
to pyroptosis [61]. NIMA-related kinase 7 (NEK7) appears
to be fundamental for inflammasome activation as NLRP3
associates with its catalytic domain. In fact, activated mac-
rophages formed a NLRP3-NEK7 complex together with
ASC oligomerization, that is abrogated in the absence of
NEK?7 [62]. In addition, Xu et al. found that blockade of
potassium efflux blocks ORF3a-mediated caspase-1 cleav-
age [61].
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Rodrigues et al. showed that SARS-CoV-2 is able to
stimulate NLRP3 inflammasome activation in primary
human monocytes, that was blocked by MCC950, a selec-
tive inhibitor of NLRP3 inflammasome [63]. In COVID-19
patients, authors found increased serum concentrations of
active caspase-1 and IL-18 as well as an increased activation
of NLRP3 inflammasome in peripheral blood mononuclear
cells (PBMCs) through the visualization of ASC specks
[14]. Rodrigues et al. also investigated whether NLRP3
inflammasome activation correlated with disease severity
and clinical outcomes. They showed positive associations
of caspase-1 and/or IL-18 levels with C-reactive protein
(CRP), LDH, IL-6, and ferritin [14], that in turn correlated
with COVID-19 severity [64-70]. With regard to clinical
outcomes, IL-18 concentration was higher in patients need-
ing mechanical ventilation compared with those who did not
and in survivors compared with non-survivors. Considering
37 patients followed from the time of hospital admission
up to 45 days, caspase-1 and IL-18 levels both decreased
over time, but IL-18 levels remained higher in patients who
died and never reached the levels of patients who recov-
ered, irrespective of the need of mechanical ventilation
[14]. The presence of the NLRP3 inflammasome has also
been described in tissues from patients with COVID-19 [14,
15]. Importantly, the analysis of lung tissues from deceased
COVID-19 patients showed the presence of active NLRP3
inflammasome in CD14% cells (monocytes) [14] and was
confirmed also by our group [15] (Fig. 1).

These findings strongly support a role for NLRP3 inflam-
masome in driving early pathologic manifestations of
COVID-19, leading to progressively worsening respiratory
failure culminating with ARDS. According to this evidence,
it appears reasonable to therapeutically target the NLRP3
inflammasome to reduce the burden of hospitalization and
morbidity .

Therapeutic effects of colchicine

Colchicine is an old anti-inflammatory drug derived from
the plant Colchicum autumnale [18]. Currently, colchicine is
approved for acute flares of gout and familial Mediterranean
fever and used off-label for several diseases, like Adamanti-
ades-Behcet’s disease, pericarditis, and other inflammatory
and auto-inflammatory conditions [18].

The main anti-inflammatory effect of colchicine is medi-
ated by its ability to dissolve microtubules within immune
cells [71]. By intercalating into free o/ tubulin and inhibit-
ing microtubule extension, the movement of adhesion mol-
ecules on cell surface is limited and this is especially seen in
neutrophils, where colchicine concentration is much higher
as compared with other immune cells. This latter effect
depends on a reduction in the activity of P-glycoprotein

membrane efflux pump that is responsible for energy-
dependent colchicine efflux [72]. Colchicine is also able to
reduce expression of L- and E-selectin, that mediate roll-
ing and adhesion of neutrophils on the endothelium [73].
Microtubule breakdown also blocks neutrophil movements
through blood vessels [74]. In addition, colchicine was found
to negatively impact on neutrophil signaling and response
during phagocytosis [75, 76].

In recent years, colchicine was found to inhibit NLRP3
inflammasome, although the exact mechanism of action is
not fully understood yet. The putative step through which
colchicine blocks NLRP3 inflammasome formation may
rely on microtubule breakdown, that interferes with the oli-
gomerization of the inflammasome [20, 21]. The result is
a reduced production of IL-1p, that in turn decreases the
production of IL-6 and tumor necrosis factor (TNF), leading
to a reduction in the recruitment of neutrophils and mac-
rophages [77, 78] (Fig. 2).

Colchicine was also demonstrated to play a role in the
crosstalk between inflammation and thrombosis, although
most evidence on this derives from pre-clinical studies. Col-
chicine can inhibit the release of a-defensin from neutrophils
in mice, thus reducing the size of thrombi [79, 80]. Colchi-
cine was also found to deform platelets through its effect on
microtubules and block calcium entry into platelets [81],
thus reducing platelet activity. An in vitro study showed
that colchicine may blunt neutrophil-platelet interactions
at physiological doses [82], suggesting a role in interfering
with the inflammation/thrombosis interface.

Colchicine to treat COVID-19: what
is the rationale?

Based on the pathophysiological premises previously men-
tioned, colchicine might have a positive impact on the natu-
ral history of SARS-CoV-2 infection [83, 84]. Since SARS-
CoV-2 activates the NLRP3 inflammasome, this leads to an
increased production of pro-inflammatory cytokines [1]. Dif-
ferently from other repurposed anti-rheumatic agents used
in COVID-19 patients (anakinra, tocilizumab, or sarilumab
targeting either IL-1p or IL-6), colchicine has a pleiotropic
mechanism of action with diverse effects on the inflamma-
tory cascade. Although less potent when compared with glu-
cocorticoids (dexamethasone in particular), colchicine has
the great advantage to be available for oral administration.
Moreover, colchicine has an extremely favorable safety pro-
file and since it does not exert any overt immunosuppressive
activity, it does not interfere with the effective viral clearing
nor is associated with the occurrence of secondary infections
[83]. Additionally, compared with anti-cytokine agents, col-
chicine is less immunosuppressive and cheaper.
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«Fig.1 NLRP3 inflammasome activation in lungs of patients who
died of COVID-19 . Immunofluorescence stainings from patients
with fatal COVID-19 (panels a, ¢, and e) and from individuals who
died of cardiopulmonary arrest but without evidence of lung infection
(panels b, d and f) are shown. In panel g, quantification of NLRP3
inflammasome activation, expressed as ASC specks per high-power
fields, is provided with a significantly higher number of specks in
COVID-19 patients compared with controls. ASC apoptosis-asso-
ciated speck-like protein containing a caspase recruitment domain.
NLRP3 NACHT, leucine-rich repeat, and pyrin domain-containing
protein 3. Reproduced with permission from Toldo et al., “Inflamma-
some formation in the lungs of patients with fatal COVID-19” [15]

By taking in mind the pathophysiology of SARS-CoV-2,
the use of colchicine should be considered in the early
inflammatory phase (i.e. phase 2 according to the clinical-
therapeutic staging proposal [85]) in order to prevent pro-
gression towards phase 3 or hyperinflammatory stage. This
may be the case of non-hospitalized patients with symptoms
dating back a few days or also hospitalized patients not pro-
gressing to critical disease. As for other agents, the optimal
timing of administration of colchicine is still a matter of
debate and warrants future investigation.

To date, few randomized clinical trials (RCTs) have been
conducted with colchicine given on top of standard-of-care
[23, 26, 30, 31, 86, 87] (Table 1). Recruitment to the colchi-
cine arm of the RECOVERY trial was interrupted for futil-
ity, as preliminary data showed no convincing evidence for a
mortality benefit [31, 88]. This might either depend on a lim-
ited anti-inflammatory power of colchicine in the advanced
stages of COVID-19. In addition, the concurrent administra-
tion of dexamethasone in the majority of patients should be
considered as its anti-inflammatory property is much larger
compared with that of colchicine. However, the latter is not
fully supported by data from this trial, as colchicine was
not found beneficial in patients not receiving glucocorti-
coids [31], probably suggesting a limited utility of colchicine
in the hyperinflammatory phase of COVID-19. In the trial
by Deftereos et al., colchicine reduced the primary clinical
endpoint (time from baseline to clinical deterioration defined
as a 2-grade increase on World Health Organization ordinal
clinical scale) compared with control (odds ratio [OR] 0.11,
95% confidence interval [CI] 0.01-0.96. p=0.046) in hos-
pitalized COVID-19 patients [23]. Lopes et al. found that
among hospitalized patients, those treated with colchicine
suspended supplemental oxygen use before those treated
with placebo (median 4 vs. 6.5 days, p <0.001) and reduced
their hospital stay (median 7 vs. 9 days, p =0.003). In addi-
tion, after 1 week of treatment, colchicine markedly reduced
C-reactive protein levels compared with placebo [26]. The
ColCORONA trial was conducted among non-hospitalized
patients in Canada treated with colchicine or placebo. The
primary endpoint (a composite of death or hospitalization
due to COVID-19 in the 30 days after randomization) was
not met (OR 0.79, 95% CI 0.61-1.03, p=0.08) [30]. In the

pre-specified analysis of the study including 4,159 patients
with a polymerase chain reaction-confirmed diagnosis, the
primary endpoint occurred less frequently in colchicine-
treated than in placebo-treated patients (OR 0.75, 95% CI
0.57-0.99, p=0.04) and the risk for hospitalization was
decreased (OR 0.75, 95% CI 0.57-0.99) [30]. For all of
these trials, the most common adverse event was diarrhea,
especially among patients treated with colchicine, while no
safety concerns with regard to infections were recorded. Sev-
eral other observational studies reported encouraging results,
with few, tolerable side effects [24, 25, 27-29, 89-92]
(Table 2). Piantoni et al. also reported about long-term
results, describing an improved survival in patients treated
with colchicine compared with standard-of-care (mortality
rate at 270 days: 20% vs. 44%, p=0.0001) [91].

There are ongoing clinical trials testing whether col-
chicine may reduce the rate of clinical worsening in hos-
pitalized patients with moderate disease (Treatment with
COLchicine of patients affected by COVID-19: a Pilot
Study [COLVID- 19], EudraCT number: 2020-001,475-
33; Colchicine Counteracting Inflammation in COVID-19
Pneumonia [ColCOVID-19], NCT04322565) or hospitaliza-
tion in outpatients (CHOICE-19, EudraCT number: 2020-
001,806-42). A complete list can be found online (https://
clinicaltrials.gov/ct2/results?cond=Covid19&term=colch
icine&centry=&state=&city=&dist =).

Recent meta-analyses, although based on few available
studies, have shown encouraging signals of benefit for mor-
tality [84, 94-96] and reduced progression towards severe
COVID-19 [95]. However, the benefit was not confirmed
in the subgroup analysis including RCTs [97]. A Cochrane
meta-analysis including three RCTs (11,525 hospitalized
patients and 1 RCT with 4,488 non-hospitalized subjects)
concluded that colchicine has little or no effect on mortality
or clinical progression compared with placebo or standard-
of-care alone in patients hospitalized with moderate-to-
severe COVID-19 [98]. Indeed, available findings from
RCTs are certainly influenced by different sample size,
different endpoints, and different follow-up. Importantly, a
variable time of administration might represent an additional
bias as the only common evidence for colchicine starting
was hospitalization for COVID-19, except for the ColCO-
RONA trial. It is then plausible that administration in a later
phase of disease may not be as useful as when administered
earlier. However, this is not fully understood based on cur-
rent studies. It appears that, at present time, colchicine can-
not be recommended as a first agent to treat hospitalized
COVID-19 patients. However, it could be considered on a
case-by-case basis for home patients with early presentation
of mild symptoms.
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«Fig.2 NLRP3 inflammasome formation and therapeutic implications
of colchicine in COVID-19. Panel A. The formation of the NLRP3
inflammasome is a finely tuned process, that in most cases depends
on two parallel pathways, i.e. priming and triggering. The priming
includes signals that regulate the expression/degradation of inflam-
masome components (NLRP3, ASC, and caspase-1) and cytokines
(IL-1p and IL-18). DAMPs activate PRRs (i.e. toll-like receptors,
IL-1 receptor) leading to the translocation of the NF-kB into the
nucleus. This is responsible for gene transcription of a wealth of pro-
inflammatory genes—including inflammasome components. Except
for monocytes, priming signaling by itself is not sufficient to prompt
NLRP3 inflammasome activation. The translation of all inflamma-
some proteins is essential for the formation of the inflammasome,
but does not coincide with its activation. Indeed, extra-cellular ATP
or intracellular DAMPs trigger NLRP3 activation through diverse
mechanisms involving the potassium efflux, namely inflammasome
triggering. Once active, NLRP3 oligomerizes into a platform for
recruitment of ASC and pro-caspase-1. At this stage, the activation of
caspase-1 mediates the cleavage of pro-IL-1f, pro-IL-18, and gasder-
min D (GSDMD). The oligomerization of the N-terminal fragment
of GSDMD into a plasma membrane pore allows for the secretion
of active IL-1p and IL-18 that sustain further autocrine, paracrine,
and endocrine amplification of the immune response. Caspase-1 and
GSDMD mediate also a form of regulated cell death known as pyrop-
tosis. Panel B. SARS-CoV-2 induces the expression of the NLRP3
inflammasome. Following its oligomerization, NLRP3 inflammasome
processes pro-inflammatory cytokines, such as IL-1p and IL-18. The
release of active IL-1f triggers the production of IL-6 and leads to
a dysregulated hyperinflammatory response, that is responsible for
immune cell recruitment, especially neutrophils and macrophages.
These events lead to organ failure, primarily the lungs, but can pro-
gress to multiorgan failure, often fatal. The figure in Panel A has been
reproduced with permission from “NLRP3 Inflammasome in Acute
Myocardial Infarction” by Mauro et al. [48]. The figure in Panel B
has been partially created using Servier Medical Art templates, which
are licensed under a Creative Commons Attribution 3.0 Unported
License; https:/smart.servier.com. DAMPs damage-associated
molecular patterns. eATP extra-cellular ATP. G-CSF granulocyte
colony-stimulating factor. GM-CSF granulocyte—macrophage colony-
stimulating factor. GSDMD gasdermin D. GSDMD-Nt N-terminal
fragment of gasdermin D. /FN interferon. /L interleukin. K* potas-
sium. NF-kB nuclear factor kappa-light-chain-enhancer of activated B
cell. NLRP3 NACHT, leucine-rich repeat, and pyrin domain-contain-
ing protein 3. PRR pattern recognition receptor. SARS-CoV-2 severe
acute respiratory syndrome coronavirus 2. TNF tumor necrosis factor.

Future perspectives

Colchicine has the ability to block NLRP3 inflammasome
oligomerization and prevent the processing and release of
active IL-1, thus blocking the subsequent upregulation of
downstream cytokines, that are responsible for detrimen-
tal effects (Fig. 2). Colchicine, however, is a nonspecific
inhibitor of the NLRP3 inflammasome as it has multiple
mechanisms of inhibition, either upstream and downstream
of NLRP3 inflammasome [99]. For this reason, a specific
inhibition might have increased advantages in reducing the
progression of the inflammatory burden and its related clini-
cal manifestations through a selective blockade of differ-
ent steps preceding NLRP3 inflammasome oligomerization

and reduced release of IL-1f and IL-18. To this end, dif-
ferent experimental NLRP3 inflammasome inhibitors (BAY
11-7082, MCC950, OLT1177 [dapansutrile], INF4E,
16,673-34-0) were tested in animal models of acute myo-
cardial infarction and are summarized in detail elsewhere
[99]. Among these compounds, OLT1177 (dapansutrile) is
the only orally active specific NLRP3 inhibitor [100] that
has been studied in patients with acute flares of gout [101]
and heart failure [102], showing positive results. An RCT
is currently ongoing to test the safety and efficacy of dapan-
sutrile in moderate COVID-19 (NCT04540120). Based on
current evidence, it is reasonable that the downregulation
of NLRP3 inflammasome might blunt the inflammatory
cascade elicited by SARS-CoV-2 infection, especially in
high-risk patients (i.e., those with obesity, diabetes, car-
diovascular or pulmonary diseases). This could depend by
the fact that most of these patients have an IL-1f3-mediated
inflammation related to their underlying conditions, further
exacerbated by viral infection.

Importantly, when considering colchicine for COVID-
19 patients, it is important to consider the ground-breaking
results provided by the RECOVERY trial testing dexameth-
asone [103]. Dexamethasone is more powerful compared
with colchicine in terms of anti-inflammatory efficacy and
suppression of the hyperinflammatory syndrome. The latter,
indeed, is responsible for progression of COVID-19 towards
severe and critical stages, often fatal. However, dexametha-
sone is also associated with poor prognosis when adminis-
tered too early in the course of the disease [103]. For this
reason, attention should be paid on the timing of adminis-
tration of colchicine, that is still a matter of debate. Based
on current, limited evidence, it might be hypothesized that
colchicine should be administered (i) in very early phases of
disease (when dexamethasone is contraindicated) or (ii) in
patients with low-grade inflammation and on low-flow oxy-
gen on top of glucocorticoids or (iii) as a long-term therapy
(i.e. 1 to 3 months) after hyperinflammation has been con-
trolled. For the latter case, colchicine may be considered as
a good choice for patients with persistently increased levels
of pro-inflammatory cytokines and persisting symptoms (i.e.
Long COVID patients), allowing to switch off inflammation
without the long-term side effects of glucocorticoids. This
may also be the case of pericarditis, that has been described
in patients with COVID-19 [104] and may benefit from col-
chicine [105]. However, dedicated studies testing colchi-
cine, dapansutrile and dexamethasone in different phases of
COVID-19 may help better understand the efficacy of these
drugs and the best timing of administration .

While considering hyperinflammation and the role of
NLRP3 inflammasome/IL-1p axis in COVID-19, results
from the SAVE-MORE (suPAR-guided Anakinra treatment
for Validation of the risk and Early Management Of seveRE
respiratory failure by COVID-19) trial showed a significant
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reduction in mortality and hospital stay using anakinra, a
recombinant human IL-1 receptor antagonist [106]. The
SAVE-MORE study is a phase 3, double-blind RCT that
investigated early start of anakinra in hospitalized patients
with moderate-to-severe COVID-19 at risk for respiratory
failure (defined by an elevated serum level of soluble uroki-
nase-type plasminogen activator receptor [suPAR]). Impor-
tantly, nearly 90% of patients were receiving dexamethasone.
After 28 days, anakinra reduced clinical deterioration by
64% as compared to placebo. In addition, 28-day mortality
was reduced by 55% as well as hospital stay [106]. These
findings definitely consolidate previous findings from obser-
vational studies about the use of anakinra in COVID-19
patients [10, 11, 107-109] and a recent meta-analysis [110].
It is likely that the positive effect of anakinra in COVID-19
patients might depend on a selective blockade of IL-1 dif-
ferently from colchicine. Indeed, colchicine is an indirect
NLRP3 inflammasome inhibitor and this may explain the
limited efficacy observed in RCTs.

Conclusions

SARS-CoV-2 can induce the activation of the NLRP3
inflammasome that leads to the activation of several pro-
inflammatory pathways. This suggests that pharmacologi-
cal blockade of the NLRP3 inflammasome is of interest in
COVID-19. Indeed, colchicine is known to block the NLRP3
inflammasome and has many advantages, such as a limited
immunosuppression, oral administration, and few side
effects. As few randomized studies have been published to
date and our knowledge of COVID-19 is evolving, additional
studies are warranted to unravel how colchicine and other
NLRP3 inhibitors reduce the inflammatory burden caused
by SARS-CoV-2 and to evaluate the best timing and duration
of treatment, either in hospitalized patients and outpatients.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00011-022-01540-y.
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