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Corona Virus Disease 2019 (COVID-19) continues to be a burden for human
health since its outbreak in Wuhan, China in December 2019. Recently, the
emergence of new variants of concerns (VOCs) is challenging for vaccines and
drugs efficiency. In severe cases, SARS-CoV-2 provokes inappropriate
hyperinflammatory immune responses leading to acute respiratory distress
syndrome (ARDS) and even death. This process is regulated by inflammasomes
which are activated after binding of the viral spike (S) protein to cellular
angiotensin-converting enzyme 2 (ACE2) receptor and triggers innate immune
responses. Therefore, the formation of “cytokines storm” leads to tissue damage
and organ failure. NOD-like receptor family pyrin domain containing 3 (NLRP3) is
the best studied inflammasome known to be activated during SARS-CoV-2
infection. However, some studies suggest that SARS-CoV-2 infection is
associated with other inflammasomes as well; such as NLRP1, absent in
melanoma-2 (AIM-2), caspase-4 and -8 which were mostly found during
dsRNA virus or bacteria infection. Multiple inflammasome inhibitors that exist
for other non-infectious diseases have the potential to be used to treat severe
SARS-CoV-2 complications. Some of them have showed quite encouraging
results during pre- and clinical trials. Nevertheless, further studies are in need for
the understanding and targeting of SARS-Cov-2-induced inflammasomes;
mostly an update of its role during the new VOCs infection is necessary.
Hence, this review highlights all reported inflammasomes involved in SARS-
CoV-2 infection and their potential inhibitors including NLRP3- and Gasdermin D
(GSDMD)-inhibitors. Further strategies such as immunomodulators and siRNA
are also discussed. As highly related to COVID-19 severe cases, developing
inflammasome inhibitors holds a promise to treat severe COVID-19 syndrome
effectively and reduce mortality.
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Introduction

SARS-CoV-2 is a positive single-stranded RNA (ssRNA) virus
belonging to Betacoronavirus genus, coronaviridae family. It has a
large genome of 29.9kb within 13 open reading frames (ORFs).
ORFla and ORF1b permit the primary translation of a polyprotein
to initiate infection (Kim et al, 2020). Subsequently, after some
replications, the other ORFs assure the expression of the
subgenomic mRNA encoding for all structural proteins (Sola
et al, 2015). Until now, SARS-CoV-2 is provoking infection
resulting in human’s hospitalization and death worldwide. The
most people at risk are the ones with advanced age, hypertension,
cardiovascular disease and diabetes (Wang et al., 2020). The main
targets for antiviral development are RNA-dependent RNA-
polymerase (RdRp), viral proteases or ACE-2 cell receptors
(Kruse, 2020; Majumder and Minko, 2021). However, their
progress in FDA approval is challenging due to their moderate
effect and the rapid emergence of new virus variants (Robinson
et al,, 2022). Similarly, vaccines are being put into use by some
commercial companies such as Jonhson & Johnson or Sinovac
Biotech but their immune protection efficacy is far from satisfactory
due to the fast evolution of SARS-CoV-2 (Hadj Hassine, 2022).
COVID-19 symptoms are mild and self-limiting or in many cases
asymptomatic. However, some of the infected people may develop
severe symptoms which can lead to death (Huang et al., 2020).
Indeed, it has infected 700 million people so far with 6.8 million
deaths (COVID-19 Map - Johns Hopkins Coronavirus Resource
Center (jhu.edu), access on 09.03.2023). Studies have proven that
many severe cases are due to inappropriate hyperinflammatory
responses of the immune system to the viral infection (Kaivola et al.,
2021; Vora et al., 2021). In fact, immune system responses are the
first line of defense against viral infection. Once the spike (S)
protein of SARS-CoV-2 binds to the cell receptors, pattern-
recognition receptors such as Nod-like receptor (NLR) or absent
in melanoma-2 (AIM2) will assemble inflammasomes through
inducing membrane pore formation and activation of
proinflammatory cytokines in order to activate cell death and
eliminate the viral infection (Figure 1). Indeed, during SARS-
CoV-2 infection, those proteins are highly promoted. Therefore,
the over-responses induce lung injuries leading to severe symptoms
including acute respiratory distress syndrome (ARDS) and

Abbreviations: ACE-2, cellular angiotensin-converting enzyme 2; AIM-2, absent
in melanoma-2; ARDS, acute respiratory distress syndrome; ASC, apoptosis-
associated speck-like protein containing a caspase recruitment domain; BHB, f3-
Hydroxybutyrate; BPOZ-2, Blood POZ-containing gene type-2; CAPS,
cryopyrin-associated periodic syndrome; cfDNA, cell free DNA; COVID-19,
Corona Virus Disease-19; DMF, dimethyl fumarate; DSF, disulfiram; ER,
endoplasmic reticulum; EV-A71, enterovirus-A71; FDA, food and drug
administration; GSDMD, Gasdermin D; IL-18, interleukin-18; IL-1j,
interleukin-1 beta; LDH, lactate dehydrogenase; NF-KB, Nuclear factor kappa
B; NLR, NOD-like receptor; NLRP3, NLR family pyrin domain containing 3;
OREFs, open reading frames; PBMCs, peripheral blood mononuclear cells; RIG-I,
retinoic acid-inducible gene I; RNAi, RNA interference; siRNA, small
interference RNA; TLRs, toll-like receptors.
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subsequent death (Lee et al., 2020). Thus, controlling this
response of the immune system is essential and represents a
valuable key for the fight against COVID-19 leading to severe
symptoms (Yap et al., 2020; Rodrigues et al,, 2021). This review
highlights the involved inflammasomes during SARS-CoV-2
infection and summarizes their corresponding inhibitors.
Consequently, the information presented would be helpful in the
understanding of viral pathogenesis mechanism, the understanding
of inflammasome roles during SARS-Cov-2 infection and
development of novel therapeutic molecules against COVID-19.
Moreover, it provides insights on future study direction of the virus
as it is quite new and a lot remain unknown.

Possible inflammasome targets

Excessive inflammatory responses induced upon SARS-CoV-2
infection are associated with severe symptoms of COVID-19.
NLRP3 is the most studied inflammasome and the first known to
be activated during SARS-CoV-2 infection (Freeman and Swartz,
2020). However, other inflammasomes such as NLRP1, AIM2,
caspase-4 and -8 have a quite high possibility of involvement in
activating cytokines that induce the over-responses of the immunity
and the severity of the disease.

NOD-, LRR- and pyrin domain-containing
protein 3 inflammasome

It is an essential component of the immune system and consists
of a sensor (NLRP3), an adaptor (apoptosis-associated speck-like
protein containing a caspase recruitment domain, ASC) and an
effector (caspase-1). During harmful stimuli such as viral invasion,
NLRP-3 induces ASC assembly which recruits caspase-1, resulting to
the cleavage of pro-IL-13 and pro-IL-18 into their active forms IL-13
and IL-18. These latter are important cytokines that assure the
inflammatory response of the immune system during the viral
infection (Kaivola et al, 2021). However, in some cases, NLRP3
response is associated with serious diseases like autoinflammatory
disease. Recently, it was proven to provoke severe symptoms in
COVID-19 patients (Zhao et al., 2021). Furthermore, study in
macrophages and dentritic cells as well as mice model revealed the
promotion of mature cytokines by viral N protein which led to lung
injuries. Mechanistically, N protein interacts directly with NLRP3
complex, promotes the binding of NLRP3 with ASC, and facilitates
NLRP3 inflammasome assembly (Pan et al., 2021). Indeed, autopsy of
COVID-19 patients revealed the presence of active NLRP3 in their
peripheral blood mononuclear cells (PBMCs) and tissues (He et al,,
2006). Moreover, in patients with severe symptoms, abundant of
inflammasome-derived products, such as caspase-1, IL-6, IL-18 and
LDH, were found in their sera (Rodrigues et al., 2021). The activation
of NLRP3 during COVID-19 infection is via ACE-2 which is highly
expressed at the monocyte of COVID-19 patients only (Junqueira
etal, 2021). The ssRNA sequences of SARS-CoV-2 trigger activation
of important immune molecules, such as TLRs or RIG-1, NF-KB
promoting production of IL-1f, IL-18, LDH release, and mostly
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SARS-CoV-2 life cycle and inflammasomes activation. The attachment of the virus by its spike protein to ACE-2 is the first step inducing not only
viral entry but also host immune responses. SARS-CoV-2 encodes for multiple ORFs (from S to 9a) by RNA-dependent RNA-polymerase (RARp).
While all structural and non-structural proteins are expressed, viral assembly occurs ending into release of new virions. Meanwhile, inflammasomes
are highly activated by innate immune system in order to eliminate viral infection. Mechanistically, NLRP3 is activated by viral N and S protein, NLRP1
by the dsRNA formed during viral life cycle, AIM-2 by cfDNA and caspase-4 and -8. Activation of all those inflammasomes promotes ASC assembly
and activation of caspase-1 following by expression of IL-1B, IL-18 and GSDMD ("cytokines storm”) resulting in pyroptosis which is mainly responsible
of tissue damage leading to ARDS and organ failure during virus infection. The red circles containing the numbers 1, 2, and 3 represent three types
of inflammasome inhibitors, and the positions of their intervening targets are indicated with a red dash line T, respectively.

caspase-1 activation as the hallmark of inflammasome assembly
which results in GSDMD activation followed by pyroptosis leading
to tissue damage and ARDS (Campbell et al, 2021) (Figure 1).
Furthermore, NLRP3 activation requires efflux of potassium and
ASC (Xu et al, 2022). Thus, NLRP3 inflammasome represents an
attractive target in the development of drugs for COVID-19 patients
with severe manifestations.

NOD-, LRR- and pyrin domain-containing
protein 1 inflammasome

Instead of NLRP3, this inflammasome pathway is initiated by
NLRP1 as sensor. The mechanism involved seems to be the same as
that for NLRP3 in which the cleavage of caspase-1 leads to IL-1f
2021).
Screening of different types of viruses for inflammasome

and IL-18 activation and pyroptosis (Bauernfried et al,

responses in keratinocytes revealed that NLRPI acts as a
biosensor for double-stranded RNA (dsRNA) virus (Bauernfried
etal, 2021). Indeed, a negative-strand RNA is synthesized by SARS-
CoV-2 to serve as template for progeny viral genome production,
this process is similar to other coronaviruses life cycle (Sola et al.,
2015). Therefore, it is highly possible that viral dsRNA activates
NLRP1 by binding to it through a leucine-rich repeat domain of
NLRP1 and participates together with NLRP3 to the over-responses
of the immune system leading to COVID-19 severe symptoms
(Bauernfried et al., 2021). Moreover, viral proteases like EV-A71
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3CP™ are able to activate NLRP1 in some cases through direct
cleavage (Robinson et al., 2020). Therefore, SARS-CoV-2 proteases
(PL2 and 3CLF™) are likely to be involved in the activation of
NLRP1 inflammasome (Planeés et al., 2022).

Absent in melanoma 2 inflammasome

AIM2 is the third sensor that is related to inflammasome
activation during infection (Kaivola et al., 2021). It is associated
predominantly to dsRNA virus or bacteria (Lugrin and Martinon,
2018). The mechanism is through ASC assembly and activation of
caspase-1 resulting in cytokines expression and pyroptosis. Despite
being a ssRNA virus, SARS-CoV-2 was associated with AIM-2
during its study in monocytes. Indeed, considerable levels of AIM-2
were detected in monocytes infected by SARS-CoV-2 (Junqueira
et al,, 2021). Furthermore, AIM-2 receptor activation was observed
in peripheral blood mononuclear cells (PBMCs) from post-Covid-
19 patients that presented lung injuries (Colarusso et al., 2022). It
was speculated that the ability of SARS-CoV-2 to induce AIM2
inflammasome response is due to the presence of cell free DNA
(cfDNA) in several tissues of COVID-19 patient including lungs. In
fact, high level of cfDNA was found in COVID-19 patients that
required intensive treatment or died during hospitalization
2021). Therefore, AIM2 represents a valuable
marker and/or target for COVID-19 disease severity and

(Andargie et al.,

corresponding treatment.
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Caspase-4

Caspase-4 is a protein that participates to the inflammatory
response during pathogen invasion (Vigano et al., 2015). Kaivola
et al. speculated the involvement of the non-canonical
inflammasome caspase-4 in COVID-19 inflammatory response
due to both caspase-4 and SARS-CoV-2 localization on the
endoplasmic reticulum (ER) membrane (Kaivola et al, 2021).
Interestingly, recent studies confirmed that the caspase-4 and its
homolog in mice, caspase 11, were associated with COVID-19
disease severity (Eltobgy et al., 2022). Nevertheless, the exact role
of caspase-4 in inducing inflammation during viral infection
remains unclear and needs further investigation.

Caspase-8

It is another caspase that induce inflammation during SARS-
CoV-2 infection. What is known so far about its involvement in
SARS-CoV-2 infection is its activation. In fact, SARS-CoV-2
triggered caspase-8 activation, expression of IL-1B and IL-18
resulting in apoptosis in lung epithelial cells (Li et al., 2020).

SARS-Cov-2 variants and
inflammasomes

Multiple variants of SARS-Cov-2 have been emerging since its
first apparition in Wuhan at the end of 2019. The virus has adapted
quickly to humans and became highly mutated mostly at its spike
protein sequence which is responsible of the attachment of the virus
to ACE-2 cell surface receptor (Awadasseid et al., 2021; Harvey
etal, 2021). To date, 5 of the existing variants are considered VOCs
or variant of concerns by World Health Organization (WHO).
VOCs have a high transmission rate compared to others: rapid
spread and quick circulating dominance. In fact, most times, when a
new variant emerges, the old one is no longer circulating. They are
Alpha, Beta, Gamma and O’micron variants (Scovino et al., 2022).
Their direct relation on how they handle immune responses
including inflammasome is not yet elucidated. Through early
studies on this new virus, inflammasome was positively correlated
to lead the viral infection into severe disease by over-secreting
cytokines and thus provoke tissue damages and reduce clinical
outcomes (Figure 1) (Li et al., 2020; Junqueira et al., 2021; Kaivola
et al., 2021; Vora et al,, 2021). In fact, each variant has different
transmission rate and pathogenicity (Kumar et al., 2022). It may be
due to cross-protections acquired during past infection or for
people that were vaccinated. Interestingly, studied showed that
vaccinated people with the first strain Wuhan-hu have protection
against Alpha, Beta and Gamma variant but not for O’micron
which has more than 15 mutations at the spike receptor binding
domain (RBD) plus multiple deletions and substitutions in the N-
terminal (Cameroni et al., 2022; Zeng et al., 2022). Furthermore, a
study in UK showed that there was a T cell strong memory in
patients infected with SARS-Cov-2. Concerning the inflammasome
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response to SARS-Cov-2 new variants, deeper studies are in need to
further confirm the statement of previous studies that obviously
showed correlation of inflammasomes and severe COVID-19 (Peng
et al., 2020). Hence, investigating the relationship between
inflammasomes and the different VOCs will ultimately give more
understanding on how the organism reacts towards the infection
and how to limit occurrence of severe cases. Furthermore, NLRP3
inflammasome which is the most related to SARS-Cov-2 has
different variants as well. Study proved that NLRP3 variants are
also responsible of different responses and then clinical symptoms:
severe or mild. Indeed, NLRP3 rs10157379 and rs10754558 are the
ones positively related to severe COVID-19 (Maes et al., 2022).

Drugs developments and
strategies targeting a certain
type of inflammasomes

As a major class of anti-inflammatory molecules, series of
compounds targeting a certain type of inflammasome are
currently in the preclinical and clinical stages, and their
indications include some non-infectious diseases such as
atherosclerosis, Alzheimer, Parkinson, gout, rheumatoid arthritis
and non-alcoholic steatohepatitis (Awadasseid et al., 2021; Harvey
et al., 2021). For infectious diseases like SARS-CoV-2 infection,
people may be worried whether the blockage of IL-1 increases the
risk of infection. After all, cytokines are natural protein that the
organism needs to protect against pathogens. However, the risk
shall be reduced as there are multiple ways that innate immune
response use to produce IL-1 during infection. Therefore, it makes
NLRP3 the most attractive inflammasome to target (Awadasseid
et al., 2021; Harvey et al, 2021). To date, there are no
commercialized inflammasome inhibitors specifically applied for
the treatment of SARS-CoV-2 infection (Declercq et al., 2022).
Nevertheless, several existing ones for other diseases are being
tested for COVID-19. The results seem encouraging, which brings
a glimmer of hope for conquering COVID-19 induced ARDS. We
summarize them herein after (Table 1).

NLRP3 inhibitors

NTO793/NT0249

Nodthera is a company specialized in development of molecule
targeting NLRP3 inflammasome for treatment of multiple diseases
such as Parkinson disease, Alzheimer disease (Pipeline - Nodthera,
accessed on 17.04.2023). Currently, these molecules have passed
preclinical trial and now in phase I (Mullard, 2019; Freeman and
Swartz, 2020). Interestingly, it is likely to be used for COVID-19
patient with severe disease as well.

B-Hydroxybutyrate

B-Hydroxybutyrate is an endogenous ketone that is able to
inhibit NLRP3 through reduction of potassium efflux ASC, and
consequently reduce inflammation and IL-1B expression (Youm
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TABLE 1 A list of current developed anti-inflammasome inhibitors potentially applied for COVID-19 treatment.

Classification Drug name

NLRP3 Inhibitors NTO0793/NT0249

B-Hydroxybutyrate (BHB)

Reference
(Mullard, 2019; Freeman and Swartz, 2020)

(Youm et al., 2015)

MCC950 (Gordon et al., 2018)
CY09 (Jiang et al., 2017)
OLT1177 (Marchetti et al., 2018)

Tranilast (N-[30, 40 -dimethoxycinnamoyl]-anthranilic acid, TR)

(Huang et al,, 2018)

Oridonin (Ori)
Blood POZ-containing gene type-2 (BPO-Z)
GSDMD Inhibitors dimethyl fumarate (DMF)

disulfiram (DSF)

(He et al., 2018)
(Li et al., 2023)
(Vora et al,, 2021)

(Vora et al.,, 2021)

Immunomodulators Anankira (Gupta, 2020; Khan, 2020)
CZL-80 (Pan et al., 2022)
Sennoside A (Sen A) (Wu et al., 2022)
siRNA experimental trial level for other auto-inflammatory diseases (Feng et al., 2021; Idris et al,, 2021; Mehta et al., 2021)

et al,, 2015). It is therefore an optional treatment for COVID-19
leading to severe disease.

MCC950

MCC950 is known as NLRP3 inhibitor. It was able to reduce IL-
1B production in vivo (C57BL/6 female mice) during study for
Parkinson’s disease (Gordon et al., 2018).

CY09

CY09 a molecule, through binding to the NACHT domain of
NLRP3 ATP-binding motif, is able to block inflammasome
assembly and activation both in vitro and in vivo (Jiang et al., 2017).

OLT1177

OLT1177 is an active B-sulfonyl nitrile molecule that
specifically targets NLRP3 inflammasome. In fact, LPS-stimulated
human blood-derived macrophages and monocytes from patients
with cryopyrin-associated periodic syndrome (CAPS) treated with
OLT1177 presented a decreased level of IL-1B and IL-18. Its
mechanism of action is known through inhibition of the binding
between the sensor NLRP3 with its adaptor ASC and its interaction
with caspase-1 effector (Marchetti et al., 2018).

Tranilast

Tranilast is a triptophan analog empirically used as anti-allergic.
Later on, studies showed that it exhibits an inhibition activity
against NLRP3 inflammasome. In fact, through direct binding to
NLRP3 NACHT domain, TR prevents its assembly and
oligomerization. The inhibition was efficient both in vivo (mouse
models of NLRP3 inflammasome-related human diseases) and in
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vitro (mononuclear cells from patients with gout) (Huang
et al., 2018).

Oridonin

Oridonin is an active compound of Rabdosia rubescens, a
Chinese traditional medicinal herb. It has been used to treat
inflammatory diseases. Currently, its mechanism of action was
revealed as a NLRP3 inhibitor through binding to the NLRP3
NACHT domain at cysteine 279. Furthermore, its effects are both
preventative and therapeutic during study in mouse models
presenting peritonitis, gouty arthritis and type 2 diabetes disease
(He et al., 2018).

Blood POZ-containing gene type-2

Blood POZ-containing gene type-2 is a cellular molecule
involved in growth suppression. Recently it was identified as a
negative regulator of NLRP3 inflammasome during SARS-CoV-2
infection. Consequently, it may represent a strategy to be used to
inhibit NLRP3 activation which leads to severe COVID-19
syndrome (Li et al.,, 2023).

Impressively, the NLRP3 inhibitor MCC950 reduced caspase 1
activation and secretion of IL-1f in primary human monocytes infected
with SARS-CoV-2 in vitro (Rodrigues et al., 2021). Furthermore, several
phase II clinical trials are testing direct NLRP3 inhibition in patients
with either mild or severe COVID-19, such as NCT04382053 by
Novartis (https://clinicaltrials.gov/ct2/history/NCT04382053?
V_34=View#StudyPageTop) and NCT04540120 by Olatec
Therapeutics (https://www.sciencedirect.com/science/article/pii/
B9780323918022000359). These data suggest that NLRP3 inhibition
may be a superior strategy against COVID-19 severe symptom.
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GSDMD inhibitors

Gasdermin D is a vital protein during the activation of cell death
pathways such as pyroptosis (Burdette et al., 2021). It was able to be
highly activated by certain inflammasome proteins (Liu et al., 2016).
Therefore, it is an excellent target for the treatment of COVID-19
disease. Dimethyl fumarate (DMF) and disulfiram (DSF) are FDA
approved drugs for the treatment of sclerosis and alcoholism,
respectively. As they have been identified as GSDMD-inhibitors,
their clinical trials are ongoing for the treatment of COVID-19
disease (Vora et al,, 2021). In fact, COVID-19 patients under DMF
treatment against sclerosis or under DSF against alcohol use
disorder showed a self-limiting symptoms (Fillmore et al., 2021;
Mantero et al., 2021). Therefore, it is being clinically tested against
COVID-19 (trial number NCT04594343) with a treatment dose of
120 mg every 12 hours for 2 days or 240 mg every 12 hours for 8
days. Besides, DSF underwent two clinical trials. The first one was
performed in 60 participants with mild disease with a dose of 1000
or 2000mg/day for 5 days (trial number NCT04485130). The
second trial was with 200 participants hospitalized and treated
with 500mg/day for 14 days (trial number NCT04594343) (Vora
et al., 2021).

Immunomodulators

IL-1B is a part of the cytokine storm that is stimulated by
inflammasomes (Martinon et al., 2002). In fact, IL-1 inhibitors
have been considered as an excellent candidate for the treatment of
SARS-CoV-2-related diseases (Mardi et al., 2021). Most importantly,
several immunomodulators are actually commercially available. For
instance, Anankira, an immunosuppressive drug used to treat
rheumatoid arthritis, have shown considerable survival effects in
COVID-19 patients. Its mechanism of action is to inhibit IL-1 by
binding to it (Gupta, 2020; Khan, 2020).

Caspases are cysteine-dependent proteases involved in multiple
cellular mechanisms including inflammasome activation during
COVID-19 infection and thus represent a valuable target
(Premeaux et al., 2022). In fact, caspase-1 as an effector of NLRP3
as well as caspase 4 and 8 could be targeted by caspases inhibitors
which have been progressively in development (Lee et al., 2018).
Indeed, CZL-80 is a caspase-1 inhibitor that had successfully treated
mice developing progressive ischemic stroke (PIS) (Pan et al.,, 2022).
Recently, Sennoside A (Sen A) was identified to inhibit caspase-1
and induced the suppression of both NLRP3 and AIM-2
inflammasomes (Wu et al., 2022).

siRNA

Small interference RNA has always been an attractive strategy to
fight against multiple infections including viruses (Saw and Song,
2020). In development of anti-COVID-19 drugs, siRNA has been
attempted to interfere with SARS-CoV-2 genomic ssRNA (Idris
et al.,, 2021; Mehta et al., 2021). However, as we know now that the
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poor prognosis of COVID-19 is not due to the viral infection itself
but the activation of inflammasomes leading to tissue damage and
organ failure. Thus, targeting a specific type of inflammasome with
siRNAs seems to represent a promising strategy. In fact, multiple
inflammasomes have already been targeted by siRNA in several
auto-inflammatory diseases (Feng et al., 2021).

Discussion and perspectives

Measures taken towards SARS-CoV-2 pandemic such as
restrictions have been removed in almost all countries. However,
until now, SARS-CoV-2 is continuing to provoke severe diseases
and even death in the world (Chu et al., 2022; Fox et al., 2022).
Indeed, finding a powerful and thorough treatment mostly for those
leading to severe COVID-19 disease is still an ultimate goal that has
to be reached as soon as possible. Moreover, the emergence of new
variant of concerns are worrying as they become highly contagious
and may lead to a new pandemic wave. Targeting inflammasome,
an intracellular protein complex activated in innate immune
response following antigen attacks, has been becoming more and
more attractive with the increasing investment of many large
pharmaceutical companies. Actually, series of inflammasome
inhibitors are being tested in the pre- and clinical stages for the
treatment of several non-infectious diseases such as CAPS, gouty
arthritis, type 2 diabetes etc. For infectious disease like SARS-CoV-2
infection, the cause of cytokine storm is believed due to an excessive
immune responses in the organism but not the virus itself (Kaivola
et al, 2021). Multiple inflammasomes already exist within the
organism and there are multiple alternative ways to produce IL-1
according to the pathogen (virus, bacteria...). Thus, blocking one
inflammasome by its inhibitor does not increase the risk of infection
and shall not affect the level of innate immune responses. Hence, it
represents the best way to fight the infection. In fact, some NLRP3
inhibitors being evaluated under experimental studies have already
showed quite satisfactory results (Freeman and Swartz, 2020;
Declercq et al., 2022). Besides NLRP3, other types of
inflammasomes that were initially known to interact with dsRNA
or bacteria such as AIM-2, caspase-4 and -8 were found to play a
role in the inflammation responses during COVID-19. Thus, this
wide range of molecules represents a broad target spectrum that is
likely to be used to develop therapeutics to fight SARS-CoV-2
induced acute lung injury. Therefore, the symptoms may be greatly
alleviated through the application of a direct antiviral combined
with an inflammasome inhibitor. Nevertheless, further clinical trials
have to be carried out to confirm this statement. To ensure the
safety of such anti-inflammatory drugs, other non-identified
inflammasome that might exist and counteract with SARS-Cov-2
has to be taken in consideration. Moreover, NLRP3 inhibitors does
not only suppresses IL-1 but IL-18 as well which is an important
regulator for the innate system. This fact may produce an
unexpected pathophysiological consequences through a
complicated immune network. However, the development of
inflammasome inhibitors still hold a promise to treat severe
COVID-19 syndrome effectively and eventually reduce mortality.
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