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Why?



Immunity induced by disease





Why decreased incidence of COVID-19?

• Number of cases reported are those who have been tested 
and found to be infected.

• Most people with mild disease or asymptomatic infection 
have never been tested.

• Antibody surveillance studies in November 2020 found 
that the reported case number was low by a factor of 4.

• Actual number of cases closer to 80 to 100 million, about 
25 percent of the US population. 



Immunity induced by 
vaccination



Why decreased incidence of COVID-19?

• As of February 20, 2021, about 60 million doses of 
COVID vaccines had been administered. 

• Most of those vaccinated had received only one dose of 
vaccine, which provides some protection. About 16 
million people have received 2 doses (5 percent of the 
population). 

• Combining the immunity induced by disease with that 
induced by immunization, about 35 percent of the US 
population is protected, possibly enough to begin to see a 
decline in the spread of the virus.



Developing SARS-CoV-2 Vaccine



Typical Vaccine Timeline



13

Presenter
Presentation Notes
Safety standards for vaccines are high 
Pre-licensure trials are typically not designed to 
Detect rare adverse events 
Monitor vaccine safety in a real-world environment 
Assess safety in special populations (often excluded)
Evaluate adverse events with delayed onset
The existence of a comprehensive robust vaccine safety monitoring system can bolster confidence in the safety of vaccines


https://www.cdc.gov/vaccines/parents/infographics/journey-of-child-vaccine.html


January 11, 2020



Rapid Development of COVID-19 Vaccine

• More than 200 vaccines in clinical development.

• More than 100 companies across the globe are interested.

• US government put $24 billion into the effort and took 
the risk out of vaccine development for pharma by paying 
for phase 3 trials and paying for mass production pending 
the result of the trials.





SARS-CoV-2 Vaccine Strategies







SARS-CoV-2 Vaccine Strategies

• mRNA

• DNA 

• Replication defective viral vectors 

• Replicating viral vectors 

• Whole, killed virus 

• Live, attenuated virus 

• Purified viral protein



How do mRNA vaccines work?











SARS-CoV-2 Vaccine Strategies

• mRNA 

• DNA 

• Replication defective viral vectors 

• Replicating viral vectors 

• Whole, killed virus 

• Live, attenuated virus 

• Purified viral protein



Replication-defective adenovirus vectors



Replication Defective Adenovirus 26

• Current platform used for one of the Ebola vaccines.

• Johnson and Johnson/Janssen submitted request for 
approval under Emergency Use Authorization. Request 
will be reviewed by the FDA Vaccine Advisory 
Committee on February 26, 2021.



Decline in Infection Rates



• Infection rates only reflect those who have been tested

• Antibody surveillance studies is only way to know

• Perhaps 30% of the population has already been infected

• Combination of immunity from disease and vaccination 
will exceed 40% - enough for herd immunity



Argument
Single dose of the Two-dose vaccine



• Limited studies focused on period of time in which some 
only received one dose

• Second dose yields a significant booster response and 
evidence for T-cell response – more effective

• Two doses provides a more complete, longer lasting 
immunity



MIS-C
Considerations



• It’s a bat coronavirus that will constantly mutate.

• New strains are more contagious

• Pathogenesis of MIS-C is not well understood

• Understanding the pathogenesis, vaccine-induced disease 
is unlikely.

• Pregnancy/antibodies in newborns.

• Pregnant women should be vaccinated



Vaccination in Children



• Children would benefit, but not at-risk group

• 26% of US population is under 21 y/o  (0.0% of COVID 
deaths). 

• New CDC guidelines for return to school are sufficient.



Challenges to stopping the 
COVID-19 pandemic



Variants











SARS-CoV-2 Variants

• Variants will continue to be generated as SARS-CoV-2, a 
bat coronavirus, adapts itself to humans.

• Critical question: Are variants functionally different from 
original strain: 1) more contagious, 2) more virulent, or 3) 
more likely to resist immunity induced by vaccination.

• UK variant is similar to the original D614G strain.

• South African and Brazilian variants more worrisome. 
But to date vaccination prevents severe disease.



Anti-vaccine activity



Vaccine skeptic





Vaccine cynic





“You can’t use reason to convince someone out 
of an argument that they didn’t use reason to get 
into.”

--Neil deGrasse Tyson



Find us online: 

vaccine.chop.edu


	Slide Number 1
	                   
	                   
	                   
	                   
	                   
	                   
	     Why decreased incidence of COVID-19?
	                   
	     Why decreased incidence of COVID-19?
	                   
	                   
	Slide Number 13
	                   
	 Rapid Development of COVID-19 Vaccine
	                   
	                   
	     
	     
	              SARS-CoV-2 Vaccine Strategies
	                   
	                   
	                   
	                   
	                   
	              SARS-CoV-2 Vaccine Strategies
	                          
	     Replication Defective Adenovirus 26
	                   
	                   
	                   
	                   
	                   
	                   
	                   
	                   
	                   
	                   
	                      
	                      
	                      
	                      
	                     SARS-CoV-2 Variants
	                   
	Slide Number 45
	                   
	Slide Number 47
	                   
	                   
	Find us online: vaccine.chop.edu

