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COVID-19 is globally becoming one of the most important issue for the public health.  Despite several 
weeks elapsed since the first epidemic outbreak, globally virological, immunopathological and clinical 
aspects of the 2019-nCoV and related syndrome are still under investigation1-3. 

Currently, what we know about the COVID-19 is mainly related to clinical aspects being charac-
terized by a prodromal phase including fever, dry cough, myalgia, fatigue, and diarrhea, with possible 
development of dyspnea and lymphopenia. Furthermore it has also been  found that the median time from 
symptoms onset to ARDS is about 8 days4 and during the infection process, the white blood cell count in 
peripheral blood in the early stage of the disease is normal or slightly low, and lymphopenia is observed 
in patients4,5.

Complications of COVID-19 include therefore acute respiratory distress syndrome, acute cardiac in-
jury and secondary (super-)infections in patients in the intensive care unit (ICU)5,6.  

The immunopathological phenomena subtended to these clinical findings are poorly understood and 
some of the possible mechanisms have been hypothesized to be related to SARS and MERS models. 
Currently, we have reports showing that an initial increased plasma levels of pro-inflammatory cytokines, 
such as IL-1β, IL-1Rα, IL-7, IL-8, IL-9, IL-10, and IL-6 coupled to vascular endothelial growth factor 
concentrations are present in 2019-nCoV-infected patients compared to healthy controls4,5. Furthermore, 
those cytokine environments seem to be more prominent in ICU patients showing higher plasma levels 
of those with also imbalance of lymphocytes subsets4-6. According to recent articles showing early histo-
pathological features in COVID-19, the inflammation has been found to be predominantly lymphocytic, 
with the presence of multinucleated giant cells alongside large atypical pneumocytes, but without any 
definitive evidence of viral inclusions in several anatomical district7,8. 

These results strongly suggest that inflammation due to possible immune imbalance between natural 
and acquired immune system may be crucial playing a relevant role in the development of disease sever-
ity due to cytokine storm and inflammation environments in a systemic way. 

Indeed, based on this idea and according to our previous experiences on immunopathogenesis in viral 
infections9, at the beginning of March 2020 we started to evaluate several markers of immune system 
dysregulation as LAC screening. 

Our preliminary results showed that patients admitted in ICU with severe pneumonia and systemic 
inflammatory response characterized by increase of CRP and IL-6 had higher levels of LAC screening 
compared to those not admitted in the intensive care (Table I). This data, according to previous experi-
mental evidence and current hypotheses on vascular damage during COVID-199,10 seem to propose that 
possible pathogenesis of COVID would be related to immune system dysregulation with possible produc-
tion of autoantibody and hyper-triggered response rather than viral infection consequence.

In this possible scenario, the disease evolution of COVID-19 could not be simply related to the effect 
of virus on the targeted tissues, but the histological damage of lung, kidney and other organs would be 
the result of a systemic immune mediated inflammatory environment, involving endothelium and tissues 
infected by the SARS-CoV-211. This hypothesis could also explain why an approach based on chloro-
quine or monoclonal antibodies targeting cytokines receptors seem to improve disease clinical evolution 
reducing inflammatory environments12. In this perspective, the monoclonal antibodies used for other 
pathologies could find an important therapeutic space13-15. Currently, in our country, a clinical trial on to-
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cilizumab to verify its effectiveness on the hyper-response of the immune system is underway. Therefore, 
future researches should focus on this hypothesis to start new therapeutic approaches aimed not only to 
control viral replication but to modulate the immune response too.
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Table I. Demographics and immunity assay of patients with COVID-19.

*LAC Screening Ratio according to DRVTT (diluite Russel’s viper venom test).

                                    No. (%)

 ICU  (n = 10) Ward (n = 6)

CHARACTERISTICS (MEDIAN, IQR, RANGE)  
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  Sex  
    Male 10 (100%) 9 (90%)
    Female 0 (0%) 1 (10%)

IMMUNITY ASSAY  
  P-ANCA Neg Neg
  C-ANCA Neg Neg
  ANA Neg Neg
  ENA Pos Neg
  ASMA Neg Neg
  LAC-Screening Ratio* 1.81 (1.5-2) Neg
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