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Session Learning Objectives:

As a result of participation in this activity, participants will be 
able to understand: 

• The difference between a primary vaccine series and booster dosing.
• The immunological correlates of protection against mild vs. severe    
COVID-19.
• For whom COVID-19 vaccines are 2, 3, or 4-dose vaccines.
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What is the goal of COVID-19 
vaccines?



Goal #1:

Prevent severe illness











Protection against severe illness 
is mediated by memory B cells, 

which are long-lived









Do immunological studies 
support epidemiological 

studies?









Induction of memory cells

• At the beginning of the pandemic, experts believed that 

COVID vaccines would have to be given in 3 doses to 

generate high frequencies of memory B and T cells.

• Researchers believed that mRNA vaccines would be 

similar to purified protein vaccines (e.g., HBV, HPV) and 

whole inactivated viral vaccines (polio, HAV), where 4-6-

month intervals were necessary to induce high frequencies 

of memory B and T cells. 

• To date, this hasn’t been necessary for healthy young 

people.



Goal #2:

Prevent all symptomatic illness









Protection against mild or 
asymptomatic infection is 
mediated by high-titers of 

circulating, virus neutralizing 
antibodies, which are relatively 

short-lived







Phase 3 trials created unrealistic 
expectations for protection 

against all symptomatic illness



mRNA vaccines:

Pfizer





mRNA vaccines:

Moderna





The first communications error:

“breakthroughs”







The second communications error:

“boosters for all”





August 18, 2021

COVID-19 Vaccine Effectiveness
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Vaccine Effectiveness against Infection has Decreased over 
Time
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Mayo Clinic - Pfizer [January - July] (2)

(1) http://dx.doi.org/10.15585/mmwr.mm7034e
(2) https://doi.org/10.1101/2021.08.06.21261707
(3) https://www.cdc.gov/mmwr/volumes/70/wr/

mm7034e3.htm?s_cid=mm7034e3_w
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Vaccine Effectiveness against Hospitalizations Remains 
Relatively High
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• Vaccine effectiveness against infection (symptomatic and 
asymptomatic) is decreasing over time

• Vaccine effectiveness against severe disease, hospitalization, and 
death remains relatively high

• Vaccine effectiveness is decreased for the Delta variant

• Anticipating further waning immunity and the ongoing Delta 
surge, we are preparing for a booster vaccine 

Summary



By “further waning of immunity,” 
was the administration referring 

to waning of protection against all 
symptomatic illness or severe 

disease?



FDA vaccine advisory committee 
(VRBPAC) convenes on 

September 17, 2021



The Israeli experience:

Erosion in protection against 
severe disease?





The Israeli Experience

• 75% of participants greater than 70 years old.

• 60-69-year-olds: Incidence of severe illness was 2.8% in 

the non-booster group and 1.3% in the booster group. 

• 70-79-year-olds: Incidence of severe illness was 7.5% in 

the non-booster group and 1.3% in the booster group.

• >80-years-old: Incidence of severe illness was 18.2% in 

the non-booster group and 7.9% in the booster group.







FDA Vaccine Advisory Committee

• Pfizer’s mRNA vaccine could be distributed as a third 

dose for those over 65 years of age.

• The committee voted “no” on the question of whether a 

booster dose should be approved for those 16 years of age 

and older. 



ACIP convenes on 

September 23, 2021



Recommendations from the 
Advisory Committee on 

Immunization Practices (ACIP)





November 19, 2021



ACIP reconvenes on 

November 19, 2021



Pfizer Booster Study









November 29, 2021:

Omicron variant























Protection against mild illness 
fades after dose 2 or 3





Booster dosing

• At this point, we needed to define which groups benefited 

from a 3-dose vaccine for protection against serious 

illness.

• If the goal of a booster dose is to afford better protection 

against mild illness (as was the case with immune evasive 

strains like omicron or BA-2), then booster doses would 

need to be repeated every 6 months.

• To date, no clear evidence exists that booster dosing 

affords better protection against serious illness in 

otherwise healthy young people < 50 years of age.



Pfizer’s fourth dose:

March 28, 2022







Weakness of the Israeli study

• Israel offered a fourth dose for anyone who chose to take 

it, targeting those with multiple comorbidities. 

• This was a retrospective study; some participants chose to 

take the fourth dose, others didn’t. Average age was 72 

years.

• Researchers assumed that both groups were the same in 

terms of attentiveness to their health, protective measures, 

and risky behavior. 







ECDC and EMA on 4th dose

• European Centre for Disease Prevention and Control 

(ECDC) and European Medicines Agency (EMA)

• “Fourth dose can be given to adults 80 years of age and 

older.” 

• “No clear evidence in the EU that vaccine protection 

against severe disease is waning substantially in adults 

with normal immune systems aged 60 to 79.” 

• “For adults less than 60 years of age with normal immune 

systems, not conclusive evidence that vaccine protection 

against severe disease is waning.”



Booster dosing

• We need to define for whom COVID-19 vaccines are 2-

dose, 3-dose or 4-dose vaccines and stop using the word 

“booster.” 

• Consistent with published studies, mRNA vaccines are:   

1) a 4-dose vaccine for those who are immune 

compromised; 2) a 4-dose vaccine for those who are over 

65 who have multiple co-morbidities; 3) a 3-dose vaccine 

for everyone over 12 with comorbidities; and 4) a 2-dose 

vaccine for healthy people less than 65 (but this ship has 

probably sailed).



Comorbidities

• Chronic heart, lung, kidney or liver disease. 

• Obesity, which comprises about 30 percent of US 

population. 

• Diabetes, types 1 or 2.

• Chronic neurological conditions.

• Pregnancy and recent pregnancy.

• Smoking.

• Tuberculosis



Potential harms from frequent 
booster dosing



“Original antigenic sin”







When will we need a variant-
specific vaccine?



Variant-specific vaccine

• To date, all vaccines have been made against the ancestral 

strain (WU/2020) that first appeared in Wuhan in 2019. 

• But the variant D614G, not WU/2020, was the strain that 

left China and swept across Asia, Europe, and the United 

States. 

• D614G was subsequently replaced by the more 

contagious variants alpha, then delta variants, followed by 

the more immune evasive omicron and BA.2 variants.

• In all cases, protection afforded by vaccines made to 

protect against the ancestral strain have also protected 

against severe disease with subsequent variants.



Will we need a yearly COVID-19 
vaccine in a manner similar to the 

influenza vaccine?



Yearly COVID-19 vaccines?

• We get yearly influenza vaccine because natural infection 

or immunization the previous year doesn’t necessarily 

protect against severe disease the following year.

• Coronaviruses aren’t influenza virus. To date, protection 

against severe disease appears to be holding up for more 

than one year.

• If a variant emerges that is resistant to protection against 

severe disease, then we will need a variant-specific 

vaccine, not a yearly vaccine.



Moving from pandemic to 
endemic



Moving from pandemic to endemic

• Either natural infection or immunization protects against 

severe disease, possibly for years. 

• Neither natural infection nor immunization protects 

against mild illness for longer than several months. 

• At some point, we are going to have to abandon our 

current policies of zero tolerance and accept mild disease, 

much in the same way that we accept mild disease for 

other winter respiratory viruses.

• Stay home if you’re sick. If you can’t stay home, wear a 

mask.



Find us online: 

vaccine.chop.edu



To ask a question:

Type your question into the Q&A box 



Thank You!

• Instructions on how to claim credit for your participation in  
today’s Let’s Talk webinar “COVID-19 Boosters: Where from 
Here?” will be emailed to all of today’s participants, along with a 
recording of the session.

• If you have any additional questions or issues, please email
info@paaap.org.

• Save the date for PA AAP’s annual Advocacy Day in 
Harrisburg, PA on June 8th, 2022 ! 


