
How Pandemics Arise? 

• Novel Infectious Agent

• Easily Spread

• Limited Natural Immunity

• Limited Treatments
As a Result—Success in dealing with a pandemic 
is based on societal response as much as the 
medical response



Where Are We Now in the 
Covid-19 Pandemic? United States

https://www.worldometers.info/coronavirus/



How Did We Get Here? 
Comparison with Australia 

https://www.worldometers.info/coronavirus/



What Does the Future
Look Like? 

https://covid19.healthdata.org/

TODAY



Viral Levels & Antibody Response 
to Covid-19 Infection 

JAMA. Published online  May 06, 2020. doi:10.1001/jama.2020.8259



Natural versus Vaccine Stimulated Immunity 
– Why Vaccines?

• Think of it as a battle to repel an invading force
• Time is of the essence
• It’s a race to develop a targeted immune response as 

quickly as possible before the invaders have set up 
strongholds

• Vaccines help the body create a dedicated strike 
force before the invasion
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Antibodies & Antigens

• Caveat:  Antibody production is not all there is 
to the immune response – T cells & memory 
B cells are also important



Vaccine Effects
Side by Side Comparison 



Vaccine Safety 

• Ongoing surveillance—VAERS (Vaccine 
Adverse Event Reporting System), V-Safe

• J&J—TTS (Thrombosis with 
Thrombocytopenia Syndrome)—15 cases 
out of 8 million doses

• Moderna and Pfizer—anaphylaxis—1 in 
200,000 to 400,000 doses (versus 
penicillin anaphylaxis—approximately 1 in 
8000 doses)



20 Reasons to Get a 
Covid Vaccination

• 7 protections—death, hospitalization, severe 
disease, mild to moderate disease, 
asymptomatic infection, long Covid, variants

• 9 freedoms—school, work, family, shopping, 
social, kids, travel, gym/sports, entertainment 
events

• 4 others—treat long Covid, reduce stress, herd 
immunity (community protection), boost 
immunity even if previously infected



15 Ways to Stay Free of Covid

Sung to the tune of “50 Ways to Leave 
Your Lover”
Lyrics available on request—just email 
me at srbickel@me.com



Herd Immunity

If R = 3, then 3 X 1/3 = 1  and you need 2/3 vaccinated

If R = 2, then 2 X 1/2 = 1  and you need 1/2 vaccinated

If R = 2.5, then 2.5 X 2/5 = 1 and you need 3/5 vaccinated



Progress Toward Herd Immunity

Confirmed cases in U.S.—32.5 million 

(10% of the population)

Estimated cases (3-4 X confirmed cases)—97.5-130 million 

(30-40%)

Vaccinations in U.S. so far—32% fully, 45% one dose

Estimated % immune—30-40% + 32-45% - 10% overlap = 

52-75%

Herd immunity at 60-80%—are we 3/4 of the way there?



Final Thoughts on Vaccines 
& Herd Immunity

• Herd immunity is within reach but not guaranteed—it’s a marathon race, 
not a sprint

• Three phases of vaccination program re supply and demand
• Need to reach younger age groups, vaccine hesitant, those with limited 

access—education and outreach very important
• Need to get high compliance with second doses
• Vaccination probably produces “stronger and longer” immunity
• Vaccination may be the best/only way of dealing with variants
• Herd immunity is not an all or none phenomenon—it’s a spectrum
• Herd immunity is to a large extent a local phenomenon—thus we can 

achieve it in Flagler County even if all of Florida doesn’t achieve it



Re-Opening Three Basic Rules

• Outdoor versus Indoor Risk

• Vaccinated versus unvaccinated

• Societal/institutional versus individual responsibility for 
protection

• The rest is nuance—# of people gathered, your personal risk 
level and risk tolerance, policies in specific situations

• One caveat—current case levels are about where they were 
during the second wave last summer, it’s just that we’re used 
to those numbers

• One formula to think about—2.6 X 1.5 X 0.5 X 0.4 = 0.78



Vaccine Hesitancy and 
Covid Denial

• A spectrum

• Not sure how much evidence needed to convince people that 
the vaccines are safe and effective

• Covid denial includes Covid isn’t real, Covid’s just the flu, 
death rates are exaggerated or made up, government 
conspiracy to steal our freedom, government 
ineptitude/overreaction, masks don’t work or are harmful, 
vaccines don’t work or are harmful or aren’t even vaccines

• The bottom line—if people want to take the risk, in our 
current political environment, all things considered, it’s 
probably better to just let them



Long Haulers

• It’s real
• It’s common (30% of cases?)
• We don’t understand it
• We have no great treatments for it
• It usually gets better over time



Next Time

• Have we learned anything?
• We had a dress rehearsal, and we pretty much 

failed
• If this was a war, we lost (or at the least, sustained 

crippling losses on many levels)
• If I were king—a separate department (under the 

department of defense?)—masking, testing, 
tracing, focus on high risk spread not the rest, 
invest massively in vaccine and testing technology, 
equipment stockpiling



How Does the COVID Success of Different 
Countries Compare to their Advantages?


