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Abstract (300 word limit)
Statement of the Problem:

History of emerging pathogens causing lethal diseases
highlights the importance of studying severe
virus-induced tissue damage. Mechanisms of lethal
lung pathology and multiorgan failure (MOF)
occurring during SARS-CoV-2 infections remain
incompletely understood. This study is focused on
possible association between alterations of innate
immunity, extreme inflammation and tissue damage,
mediated by alternative mechanisms of apoptosis in
severe and lethal Covid-19 disease. Viruses like
SARS-CoV-2 highly preserve molecules inhibiting
apoptosis, so the infected cells have to activate a
programmed mechanism of necrosis, named
necroptosis, in order to oppose the viral replication.
Unfortunately this process causes prominent
inflammatory damage on the tissues. Aim of this study
is to show an alternative mechanism of programmed
cell death during the COVID-19 disease.

Methodology & Theoretical Orientation: This study
was focused on lethal lung disease in 25 cases, with
informed consent, occurred during the first two waves
of COVID-19, before delta variant spreading.
Sars-CoV-2 has been detected in lung tissues of
Covid-19 disease by both PCR-based and ISH.
Immunohistochemical analysis was performed on
FFPE specimens derived from autoptical procedures.
Standard IHC has been performed using specific
monoclonal antibodies against TLR-4/TLR2, and
pMLKL.

Findings: This study supports association between
TLR up-regulation and pMLKL.
Conclusion & Significance: Principal pathway of
necroptosis is the formation of the necrosome, through
the recruitment of the kinases RIPK1 and RIPK3 by a
complex that includes TRADD, TRAF2, RIP1. An
alternative pathway of necroptosis is through TRL3
and TRL4. The necrosome summons MLKL, which
forms pores in the membrane and CAMK2D, which
activates some ionic canals.

Innate immune persistent activation, apoptosis and
necroptosis, contribute in a synergistic manner in
determining hyper-inflammation cytokine storm, and
severe tissue damage inducing ARDS, MOF, and
death.
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