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Early COVID-19 Pandemic 
Experience in the Emergency Room 



Pfizer 
mRNA COVID-19 Vaccine 

Randomized Controlled Trial



Pfizer 
COVID-19 Vaccine Efficacy 

Symptomatic Infection



mRNA COVID-19 Vaccine Efficacy 
COVID-19 Hospitalization

Pfizer Moderna



Pfizer 
Vaccine Efficacy 

COVID-19 Hospitalizations

Hospital Reduction 
2.3 per 10,000 Participants
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Moderna
Vaccine Efficacy 

COVID-19 Hospitalizations

Hospital Reduction 
6.4 per 10,000 Participants
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Pfizer 
Vaccine Efficacy 

COVID-19 Death Reduction



Pfizer mRNA COVID-19 Vaccine Efficacy 
COVID-19 All-Cause Death



Pfizer mRNA COVID-19 Vaccine Efficacy 
COVID-19 Death



Observational Data of Vaccine Efficacy



Observational Data of Vaccine Efficacy



COVID-19 Emergency Room Experience 
Post-Vaccine





COVID-19 Vaccine Harm Analysis



mRNA COVID-19 Vaccines 
Randomized Controlled Trials





Serious Adverse Event (SAE) Definition



https://www.fda.gov/media/144246/download

https://www.fda.gov/media/144246/download






COVID-19 mRNA Vaccines
Number of Serious Adverse Events 



COVID-19 mRNA Vaccines
Number of Serious Adverse Events 



COVID-19 Vaccine Pfizer Clinical Trials
Number of Serious Adverse Events 

Risk Increase in Vaccine group (95% CI)

Risk difference Risk Ratio

18 Per 10,000 
(1.2-34.9)

1.36 
(1.02-1.83)



Pfizer mRNA COVID-19 Vaccine 
Serious Adverse Events

36% 
Higher risk of SAE

in vaccine group



Pfizer
mRNA COVID-19 Vaccine 
Serious Adverse Events

1 in 555
Additional SAE 

in vaccine group



What Type of Serious Harms?



Adverse Events
of Special 

Interest (AESI) 









Multiple Rare Serious Harms
Add Up



COVID-19 mRNA Vaccines and Serious AESIs



COVID-19 mRNA Vaccines and Serious AESIs



Harms and Benefits:
How can they be compared?



mRNA COVID-19 Vaccine
Clinical Trials

All-Cause Hospitalization



Harms and Benefits:
How can they be compared?

Serious AESI vs Hospitalization Reduction



Pfizer 
Vaccine Efficacy 

COVID-19 Hospitalizations

Hospital Reduction 
2.3 per 10,000 Participants

Vaccine
0

Placebo
5



Pfizer
Harm-Benefit Analysis
AESI vs Hospitalization 

Serious AESI risk

10.1
Per 10,000 
Participants

Hospitalization Reduction

2.3
Per 10,000
Participants



Moderna 
Harm-Benefit Analysis
AESI vs Hospitalization 

Serious AESI risk

15.1
Per 10,000 
Participants

Hospitalization Reduction

6.4
Per 10,000
Participants



Harm Benefit Analysis 
Limitations

https://doi.org/10.5281/zenodo.6564402



COVID-19 Emergency Room
Omicron Experience



Incidental COVID-19 Hospitalization 
During Omicron



Incidental COVID-19 Hospitalization 
During Omicron

“The share of deaths of COVID-19 (as opposed to with COVID-19) fell 
from 60–75% before week 1/2022 to 25–35% in the following months.”



Protection from Prior Infection



“protection against severe disease remained high for all variants, with 
90·2% (69·7–97·5) for ancestral, alpha, and delta variants, and 88·9% 
(84·7–90·9) for omicron BA.1 at 40 weeks.”



Omicron Hospitalizations









Vaccine Efficacy
COVID-19 Hospitalization Reduction

Omicron



Vaccine Efficacy During Omicron 
COVID-19 Hospitalization Reduction



Vaccine Efficacy During Omicron 
COVID-19 Hospitalization Reduction



Vaccine Efficacy During Omicron 
COVID-19 Hospitalization Reduction



CDC Estimate 
Vaccine Efficacy During Omicron



CDC Estimate
Vaccine Efficacy During Omicron



COVID-19 mRNA Vaccine
Omicron Hospitalization Reduction

Is Uncertain



COVID-19 Vaccines
can cause serious harm



How can we be confident COVID-19 Vaccines
benefits outweigh the Harms?



Double Blind Randomized Clinical Trials (RCT)
for

All-Cause Hospitalization



Questions?


