








Antivirals in controlling SAARS-CoV-2





What we currently know about COVID-19 immunity

➢People who recover from even mild cases of COVID-19 produce antibodies that 
are believed to protect against infection for at least 5 to 7 months, and could last 
much longer.’

➢The presence of antibodies only means that you’ve been exposed in the past.

➢Herd immunity is the concept that if enough people are protected from infection, 
either by gaining immunity from having the infection or receiving a vaccine, then 
the chance of a nonimmune person contracting the disease is exceedingly low.

• Developing an effective vaccine against the SARS-CoV-2 virus.

• A vaccine will help us control the virus by creating herd immunity.





Cytokines storm





Three stages of immunopathological pathway leading to COVID-19 mortality





Cytokine storm

❑ Clinically  characterized  by  systemic  inflammation,  
hyperferritinemia,  hemodynamic instability, and multi-organ failure

❑Acute respiratory distress syndrome (ARDS) and systemic 
inflammatory response syndrome  (SIRS)  are  other  serious  
consequences  of  this  cytokine  storm.

❑ One  possible mechanism linking cytokine  storm  to  organ  damage 
is the  process  of  cell  death.

❑specific combination of TNF-α and IFN-γ is critical for these 
processes





















SARS-CoV-2 VUI 202012/01 
❑A SARS-CoV-2 variant, referred to as SARS-CoV-2 VUI 202012/01 (Variant 

Under Investigation, year 2020, month 12, variant 01.
❑It is defined by multiple spike protein mutations (deletion 69-70, deletion 

144, N501Y, A570D, D614G, P681H, T716I, S982A, D1118H) present.
❑In Wales,, 20 individuals had been identified with this virus variant of 4 

733 sequenced samples collected since 1 November. 
❑ Denmark has reported nine cases.
❑The Netherlands reported one case .
❑one case from Australia was identified through the GISAID EpiCov 

database. 



Rapid increase of a SARS-CoV-2 variant with multiple spike protein mutations observed 
in the UK 

➢The new variant is defined by multiple spike protein mutations (deletion 
69-70, deletion 144, N501Y, A570D, D614G, P681H, T716I, S982A, 
D1118H) present as well as mutations in other genomic regions. 

❑ Preliminary analysis in the UK suggests that this variant is significantly 
more transmissible than previously circulating variants, with an estimated 
potential to increase the reproductive number (R) by 0.4 or greater with 
an estimated increased transmissibility of up to 70%. 



➢Currently, there is no evidence that it causes more severe illness 
or increased risk of death.

➢The cases with the VUI 202012/01 variant are predominantly 
identified in people younger than 60 years, but the increase of 
overall COVID-19 cases in England is similarly driven by this age 
group.

➢It is defined by multiple spike protein mutations (deletion 69-70, 
deletion 144, N501Y, A570D, D614G, P681H, T716I, S982A, 
D1118H) present as well as mutations in other genomic regions.



Possible mechanisms for new variants:
❑One possible explanation is prolonged SARS-CoV-2 infection in a single 

patient, potentially with reduced immunocompetence.Such prolonged 
infection can lead to accumulation of immune escape mutations at an 
elevated rate. 
❑Adaptation processes in a virus that occur in a different susceptible animal 

species and is then transmitted back to humans from the animal hosts.
❑ This led to the emergence of a variant with multiple spike protein 

mutations (including RBD mutation Y453F and deletion 69-70) in Denmark 
during transmission among mink. 
❑Lastly, it is also possible that the variant has emerged through circulation in 

countries with no or very low sequencing coverage. 



• South Africa reports through the GISAID EpiCoV database [11] and a public press 
release [21,22] a similar rapid increase since October of a variant with the spike 
protein mutation N501Y, two additional RBD mutations and multiple additional 
spike protein mutations. This variant has no close evolutionary relation to VUI 
202012/01 but demonstrates that the emergence of successful variants with 
similar properties may not be rare.











➢ Over the course of 1 month, the variant carrying the D614G Spike mutation became the globally dominant form of 

SARS-CoV-2.

➢ Travelers globally dispersed G614 variants and likely would have introduced and reintroduced G614 variants into

different locations. Still, D614 prevalent epidemics were very well established in many locations when G614 first 

began to Appear.

➢ G614 to be associated with higher levels of viral nucleic acid in the upper respiratory tract in human patients 

suggestive of higher viral loads, and with higher infectivity in multiple pseudotyping assays


