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Abstract

The outcome of the SARS-CoV-2 (COVID-19) infection mainly affects the pulmonary field, causing a picture of ACUTE 
RESPIRATORY DISTRESS SYNDROME (ARDS). This process is an inflammatory condition, caused by a cascade of cytokines 
under the protection of the NLRP3 INFLAMOSOME, which is mainly responsible for the destruction of the alveoli. Among 
all the cytokines that are triggered in this picture, IL-1Β stands out. CANAKINUMAB is a potent biological drug, capable of 
blocking this IL-1Β. We propose its use, in order to control ARDS secondary to COVID-19 infection, using the intravenous route 
and higher doses than those used according to its technical data sheets.
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Letter to Editor

It is known that the outcome of patients infected with 
Covid-19 is caused - in a significant number of cases - 
by cardiopulmonary failure: Acute Respiratory Distress 
Syndrome (ARDS) [1]. Since 1995, several authors have 
pointed out the central role of Beta IL (IL-1β) in the 
inflammatory cascade surrounding ARDS [2,3]. Two 
publications include more than 20 patients with elevated 
plasma and bronchoalveolar lavage levels of IL-1β. In 
addition to these publications, many others confirm and 
describe the inflammatory picture caused by ARDS. An 
inflammatory environment refractory to numerous drugs 
has been detected, but with a common denominator: an 
increase in innumerable pro-inflammatory cytokines (IL-1, 

IL-6, TNFalpha, IL-8...) [4]. 

In 2018, Aranda-Valderrama, et al. published a model to 
better understand the flow of proinflammatory cytokines in 
patients affected by ARDS.5 It is observed that IL-1β is located 
as a previous step to macrophage activation from its inactive 
cytokine (pro IL-1β) located in the alveolus, progressing to 
active IL-1β. Once the macrophage is activated, the cytokine 
plurarity increases and therefore, its inflammatory activity 
(IL-6, TNF, G CSF,CCCL2,...). In this and other publications 
[6], the NLPR3 inflammasome is related to its presence in 
the alveoli of patients with ARDS. A complex of proteins that 
interact in a unidirectional manner towards the generation 
of an inflammatory cascade in the pulmonary alveolus are 
treated. This complex is known to be activated in situations 
of stress, whether physical (trauma) or chemical/toxic 
(infections) [7].

Therefore, if an activated SARS-CoV-2 virus can provoke 
a violent immune response, it can in turn activate the NLRP3 
inflammasome, causing a violent immune response with 
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a potentially deadly ‘cytokine storm’. Inflammasomes are 
part of our innate immune system: they are multi-protein 
oligomers that mediate inflammatory responses [8,9]. The 
NLRP3 inflammasome is regulated by the NLRP3 gene. 
This gene can detect molecular patterns that are linked 
to a potential hazard, called hazard associated molecular 
patterns (DAMPs) or pathogen associated molecular patterns 
(PAMPs), through pattern recognition receptors (PRRs), 

such as toll-type receptors (TLRs). DAMPs and PAMPs 
can activate the NLRP3 gene and the inflammasome in it. 
Activation of such an inflammasome releases large amounts 
of pro-inflammatory interleukins, which cause inflammation 
to attack the invader. In the case of SARS-CoV-2, interleukin 
1β (IL-1β), one of our most pro-inflammatory cytokines, is 
produced (Figure 1). 

Figure 1: Initial inflammatory insults, including mitochondrial DAMPs, activate alveolar macrophages via TLR and NLR 
signaling pathways. Activated alveolar macrophages release proinflammatory cytokines and recruit circulating macrophages 
and neutrophils to injured sites. Excessive neutrophils and persistently activated macrophages cause extensive damage to 
lung epithelia and endothelia, resulting in an impaired alveolar–capillary barrier. Disruption of this barrier allows protein-rich 
fluid to enter the alveoli, causing fluid accumulation in alveolar spaces (pulmonary edema) that interferes with gas exchange.

NLRP3 inflammation can cause serious respiratory 
disorders: acute distress respiratory syndrome (ARDS) and 
acute lung injury (ALI), with the possible consequence of 
pneumonia (severe) [10]. We currently have a drug called 
Canakinumab, which binds with high affinity specifically 
to human IL-1β and neutralizes its biological activity by 
blocking interaction with IL-1 receptors, thus preventing 
IL-1 beta-induced gene activation and production of 
inflammatory mediators. Canakinumab has been shown to 
be effective in the treatment of autoinflammatory disease 
(muckle-wells, multisystemic neonatal disease, familial cold 
hives, hyperimmunoglobulin syndrome and cryopyrine-
associated diseases, a rare genetic disease caused by an 
autosomal dominant mutation in the NLRP3 [11,12].

The presence of an NLRP3 inflammasome is related to 
the origin of the inflammatory cascade of an ARDS picture, a 

fact that has been confirmed by the medical literature [10,11]. 
The initiation pathway of IL-1β gives it a specific and central 
target in order to control the pro-inflammatory picture of 
the pulmonary alveolus. It is therefore a possible therapeutic 
target for the control of patients who may progress to ARDS 
after infection with COVID19. 
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