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Pandemics In History:  Through 1700s



Pandemics in History: 1700s-Present



COVID-19 Cases



COVID-19 Hospitalizations



COVID-19 Deaths



COVID-19 Mortality in the U.S.

Centers for Disease Control.  Data as of 10/19/2022



People of Color Disproportionately Impacted by COVID-19



COVID-19 Vaccination Prevalence



Attitudes toward Vaccines



SARS-CoV-2 Emerging Variants
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Structure of SARS CoV2 Virus



Omicron Subvariants

Wang et al.  Nature 2022 Aug;608 (7923):603-608



SARS-CoV2 Continues to Evolve to Escape Immunity

Ghedin, E.  Symposium 77.  IDWeek 2022.  10/20/22



SARS-CoV-2 Sequences by Variant



Omicron subvariants evolving rapidly

CDC. https://covid.cdc.gov/COVID-data-tracker/#variant-
proportions. Accessed 10/23/22  

https://covid.cdc.gov/COVID-data-tracker/%23variant-proportions


So What is the “New Normal”?
• COVID-19 is not going away.  It is/will be endemic.  New variants will continue to 

evolve resulting in new waves of cases.
• Vaccines offer the best protection against severe disease/death but protection may not 

be long lived. Will likely need at least annual boosters.  
• 5-36% of people may have long term disability due to COVID-19
• We have 1 effective oral antiviral treatment option but of limited benefit to 

immunecompromised and with lots of drug-drug interactions.  Need more safe, 
effective, and accessible therapies

• Misinformation is rampant.  Public health messaging must be transparent, specific, 
clear. Investments and prioritization of public health messaging for all affected 
populations is essential

• Communities need reliable resources to rapidly dial up or down responses based on 
public health data

• The next pandemic is likely only a few years away



Lessons Learned:  The Good

• Virus sequenced within days of the initial cases of pneumonia identified in Wuhan 
China

• Highly effective vaccines using mRNA technology developed and clinical trials phase 
2/3 clinical trials reached primary endpoint within 7 months showing 95% protection 
against illness onset within 14 days of second dose.  

• Operation Warp Speed funded the development and manufacture of 6 vaccine 
candidates and the clinical trial evaluation of multiple drugs for treatment and 
prophylaxis

• Highly effective antiviral oral (nirmatrelvir/ritonavir) and intravenous treatments 
(remdesivir, multiple monoclonal antibodies) became available

• Genomic surveillance increased to track emergence of new variants of concern 
globally

• Wastewater surveillance broadened to more than 900 sites to detect and track viral 
trends in communities
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Clinical Trials During a Pandemic:  “Building the plane while Flying It”

• Randomized multicenter platform trials developed and 
implemented very rapidly to evaluate multiple therapeutic 
options against a the same standard.  
• Steroids lifesaving in critically ill requiring supplemental O2
• Remdesivir effective if given early in hospitalization and highly effective in outpatient 

setting
• Hydroxychloroquine, ivermectin and others shown to be ineffective for treatment or 

prophylaxis and even harmful in some cases
• Implementation, data collection, analysis and dissemination of results done at an 

unprecedented pace.
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Early Warning: Wastewater Surveillance

CDC.  Covid.cdc.gov Accessed Oct 23, 2022



Lessons Learned:  The Bad

• Initial diagnostic tests by CDC early in the pandemic were faulty but FDA moved 
slowly to grant emergency use authorization for commercial tests

• Public health messaging bungled massively.  
‒ Mask mandates (first no mask, then only for unvaccinated and cloth masks ok, then 

indoors everywhere, then only in public transportation, now required in very few spaces)
‒ Vaccine recommendations (High efficacy and safety message was lost. The rapid 

implementation of the clinical trials should have been a positive message but was seen as 
a negative)

• Implementation of policies was not driven by scientific evidence
• Politicians using COVID-19 for their own agenda sowing confusion and mistrust in 

public health authorities and scientists
• Ignoring the rest of the world at our own peril (e.g., U.S. leaving WHO, U.S. and 

China refusing to join COVAX)

23



24

Vaccine Equity in the U.S.

Centers for Disease Control.  Data as of 10/19/2022
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Inequity in Vaccination 
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COVID-19 Vaccination Prevalence
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Still Large Number of Unvaccinated Everywhere
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COVID-19 Policy Responses
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Face Mask Requirements

https://ourworldindata.org/grapher/face-covering-policies-covid?time=2022-09-
25



Lessons Learned:  The Ugly

• Congress refusing to sustain funding for COVID treatments, research and local public 
health resources

• The pandemic exposed the large racial/ethnic inequities in the U.S. and between rich 
and poor countries in access to healthcare including testing, vaccines, and treatment

• Vaccine nationalism.  Rich countries hoarding vaccine supplies and not ensuring 
equitable access to vaccines.

• Corporate greed (poor countries pushed to sign vaccine agreements in very 
unfavorable terms, high cost of medications developed with NIH support)
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Preparing For The Next Pandemic

• In last 100 years, there have been 4 influenza pandemics separated by about 30 years 
and in the last 20 years most emerging infections have been of animal origin .

• Intervals likely to shorten
• Next pandemic likely to be respiratory virus: likely new strain of influenza like the 

H7N9 avian flu or H1N1 swine flu or another novel coronavirus
• Large intensive livestock farms, trade of wild animals, encroachment into virgin 

forests and mining can result  in “spillover infections” from animals to people (e.g., 
avian flu, SARS, Ebola).

• Climate change is also associated with increased risk of pandemics as rising 
temperatures and flooding allow mosquitoes, ticks and other vectors of viruses to 
proliferate.

• We have techniques to rapidly identify clusters of cases in animals and humans but we 
have to be able to do this anywhere in the world and then deploy a rapid response to 
contain an outbreak before it spreads
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Where do we go from here?
• Most respiratory viruses evolve and vary rapidly so we will continue to deal with 

epidemics and pandemics of these viruses
• Avoid the cycle of PANIC-NEGLECT
• We need to continue to develop vaccines that are safe, effective and we must ensure 

equitable access globally
• We need to invest in global systems to detect outbreaks early and have a plan for global 

rapid response to contain them before they grow out of control.
• Rich countries have a moral responsibility to provide low income countries with 

infrastructure to manufacture and administer new vaccines and therapeutics
• Fight health misinformation!
• Need sustained investments in science and public health (including a well trained health 

workforce)
• Need to empower communities to be resilient so that they can continue to function and 

protect the most vulnerable during health emergencies
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THANK  YOU!


