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COVID-19 in USA

More than 62 million infections, over 840 thousand deaths, 
and an economic toll in the trillions of dollars to date



What is the best COVID-19 vaccine?

5 years 
and 
older



• Oral health care workers have an increased risk of being infected

• Prolonged lockdowns on both movement and commerce decrease the rates 
of novel infections BUT also have devastating consequences on the 
economy & employment levels.

• One of the most severely affected sectors during this crisis has been dental 
medicine.

• Healthcare professionals and students have a key role in shaping public 
opinion about vaccines.

COVID-19 Vaccination among Dental Professionals



Brief introduction to vaccines  

Front. Pharmacol. 11:937. (2020) doi: 10.3389/fphar.2020.00937 



Vaccine Safety History



Sample of Historical Vaccine Safety 
concerns

• Cutter Incident – 1955 – 250 cases of polio
– Vaccine recall, gov oversight, better regulatory systems, and the 

VICP
• Simian Virus 40 (SV40) – 1963

– Testing requirements to verify all lots & no vax contains SV40

• Swine flu & Guillain-Barre Syndrome (GBS) – 1976
– 1 additional GBS case / 100,000 people that receives vax
– CDC continually monitors safety of seasonal and pandemic flu vaxx

• Hepatitis B vaccine and Multiple Sclerosis – 1998 
– No link found



Vaccine Development Pathway

Ref: N Engl J Med 2020; 383:1986-1988. DOI: 10.1056/NEJMe2025111



Vaccine Development Comparisons



mRNA vaccine vs Traditional Vaccine

Ref: Vanderbilt Vaccine Research Program. Vanderbilt Institute for Infection, Immunology and Inflammation



The “accelerated” pathway
Keys:

1. Extensive knowledge base about 
viruses overall, specific families, & 
specific targets

2. >10 years of mRNA research

3. Quick enrollment on and feedback 
from clinical trials

4. Manufacturing facilities were built 
earlier

5. Overlap of study phases

6. Expedited review



Clinical Trials
Vaccines were evaluated in tens of thousands of participants in clinical trials 
before applying for EUA:

• BNT162b2 (Pfizer): ROBPCM 43,448 volunteers - N Engl J Med 2020; 
383:2603-2615. DOI: 10.1056/NEJMoa2034577. Dec 10, 2020

• mRNA-1273 (Moderna): ROBPCM 30,420 volunteers - N Engl J Med 
2021;384:403-16. DOI: 10.1056/NEJMoa2035389. Dec 30, 2020

• Ad26.COV2.S (Janssen’s): RDBPCM 39,321 volunteers - N Engl J Med 2021; 
384:2187-2201. DOI: 10.1056/NEJMoa2101544. Apr 21, 2021

• BNT162b2 12-15 (Pfizer): ROBPCM 2260 volunteers - N Engl J Med 2021; 
385:239-250. DOI: 10.1056/NEJMoa2107456 . Dec 10, 2021

• BNT162b2 Ped 5-11 (Pfizer Ped): ROBPCM 2268 volunteers - N Engl J Med 
2022; 386:35-46. DOI: 10.1056/NEJMoa2116298. November 9, 2021



Examples of Meta-analysis 
• Kow, C.S., Hasan, S.S. Real-world effectiveness of BNT162b2 mRNA vaccine: a 

meta-analysis of large observational studies. Inflammopharmacol 29, 1075–1090 
(2021). https://doi.org/10.1007/s10787-021-00839-2

• Pormohammad A, Zarei M, Ghorbani S, Mohammadi M, Razizadeh MH, Turner DL, 
Turner RJ. Efficacy and Safety of COVID-19 Vaccines: A Systematic Review and 
Meta-Analysis of Randomized Clinical Trials. Vaccines. 2021; 9(5):467. 
https://doi.org/10.3390/vaccines9050467

• Fan Y-J, Chan K-H, Hung IF-N. Safety and Efficacy of COVID-19 Vaccines: A 
Systematic Review and Meta-Analysis of Different Vaccines at Phase 3. Vaccines. 
2021; 9(9):989. https://doi.org/10.3390/vaccines9090989

• Cavanna L, Citterio C, Toscani I. COVID-19 Vaccines in Cancer Patients. 
Seropositivity and Safety. Systematic Review and Meta-Analysis. Vaccines. 2021; 
9(9):1048. https://doi.org/10.3390/vaccines9091048

https://doi.org/10.1007/s10787-021-00839-2
https://doi.org/10.3390/vaccines9090989


What is the Safety profile reported in the trials?

• In vaccine recipients, the SP was characterized by short term, mild to 
moderate local reactions(pain, erythema, swelling), and systemic reactions 
(fever, headache, myalgias)

• More after second dose
• Resolved rapidly (1-3 days)
• No major safety concerns were noted
• Favorable safety profile



How effective are these vaccines compared to 
other vaccines?



Real world safety and effectiveness?
Morbidity and Mortality Weekly Report (MMWR)



How do we know that this vaccine is 
safe and effective?

Up until Jan 12, 2022: 

• Over 524 M doses have been administered only in the USA
• Over 208.5 M (62.8% of the total US population) have been fully 

Vaccinated
• And over 78.1 M (37.5% of the total US population) have taken boosters

And the Safety Profile continues to be acceptable



Why getting vaccinated against COVID-19?
• To lower the risk of getting & 

spreading the virus.

• To prevent serious illness & death.

• Because it is a safer way to build 
protection than getting sick with 
COVID-19.

• Because the benefits of vaccination 
outweigh the risks.



Coloradans who got three doses:
• Are 3.3 times less likely to be hospitalized with COVID-19 than people who received 

two doses of Pfizer or Moderna or one dose of Johnson & Johnson. 

• Are 47.5 times less likely to be hospitalized with COVID-19 than people who haven’t 
been vaccinated at all.

• Are 2.4 times less likely to get infected with COVID-19 than people who received 
two doses of Pfizer or Moderna or one dose of Johnson & Johnson. 

• Are 9.7 times less likely to get infected with COVID-19 than people who haven’t 
been vaccinated at all. 



How many severe allergic reactions have been reported?

• Anaphylaxis, a severe type of allergic reaction, after COVID-19 
vaccination is rare and has occurred in approximately 2 to 5 
people per million vaccinated in the United States.

• If it happens, healthcare providers can effectively and 
immediately treat the reaction.

• Allergic reactions resolve rapidly without long-term sequelae



– COVID-19 vaccines administered in the USA from 12/14/2020 – 1/12/2022= 
more than 524 million

– 0.0022% of the reports to VAERS included fatalities that do not necessarily 
represent a causal relationship with vaccines

– Preferential recommendation has been given to mRNA vaccines (Pfizer-
BioNTech & Moderna) based on reported J&J adverse events identified as 
causally associated with the vaccine. 

– Among 17 million J&J recipients, 54 cases developed thrombosis with 
thrombocytopenia syndrome (TTS); 36 of them required care at ICU, and 9 
died (15% of cases). Based on these numbers, the risk appears to be 
greatest—1 in 100,000—in women ages 30 to 49. 

– This updated CDC recommendation follows similar recommendations from 
other countries, including Canada and the United Kingdom. 

Have there been any fatalities associated with the 
vaccines?



• No evidence that any vaccines, including COVID-19 vaccines, cause fertility problems 
(both in men and women)

• No scientific theory for how the COVID-19 vaccines could cause fertility problems

• No differences found in pregnancy success rates among women with or w/o antibodies

• No significant changes in sperm characteristics after vaccination (quantity and movement)

• No increased risk for miscarriage among vaccinated before 20 weeks of pregnancy

• Data from the safety monitoring systems have not identified any safety concerns for
pregnant people who were vaccinated or for their babies.

Worried about effect of vaccines on fertility?



COVID-19 vaccines are free from microelectronics, electrodes, carbon 
nanotubes, nanowire semiconductors, graphene oxide, aluminum, iron, 
nickel, cobalt, lithium, rare earth alloys, coronavirus. 

Do COVID-19 vaccines insert microchips, magnetism, 
DNA alterations, or coronavirus?



To find appointments visit: 

• https://covid19.colorado.gov/vaccine/where-you-can-get-vaccinated

• www.boco.org/CovidVaccines (English) or www.boco.org/CovidVacunas (Spanish)

• BCPH call center: 720-776-0822. M-F, 9 am -2 pm. Bilingual staff available and 
language line available if needed.

• If you need to schedule an in-home vaccination: 1-877-COVAXCO (1-877-268-2926) 
M-F, 8 am to 8 pm;  Sat & Sun 9 am to 6 pm MT (multiple languages avail). If you are 
unable to make the call, a caregiver, family member, or friend can call on your behalf. 

How do I get an appointment?

https://covid19.colorado.gov/vaccine/where-you-can-get-vaccinated
http://www.boco.org/CovidVaccines
http://www.boco.org/CovidVacunas


Learn more about the COVID-19 vaccines

• CDCs website:                
www.cdc.gov/vaccines/covid-19/index.html
CDPHE website: 
https://covid19.colorado.gov/
https://covid19.colorado.gov/espanol

http://www.cdc.gov/vaccines/covid-19/index.html
https://covid19.colorado.gov/
https://covid19.colorado.gov/espanol


Stay Connected with Boulder County 

• Boulder County Public Health social media

Facebook Twitter Instagram



It Takes All of Us to Stop this Virus!

Thank you!



References:

(1) Belingheri, Michael et al. “COVID-19 vaccine hesitancy and reasons for or 
against adherence among dentists.” Journal of the American Dental Association 
(1939) vol. 152,9 (2021): 740-746. doi:10.1016/j.adaj.2021.04.020

(2) Riad, Abanoub et al. “Global Prevalence and Drivers of Dental Students' COVID-
19 Vaccine Hesitancy.” Vaccines vol. 9,6 566. 29 May. 2021, 
doi:10.3390/vaccines9060566

(3) Zigron, Asaf et al. “COVID-19 Vaccine Acceptance Among Dental Professionals 
Based on Employment Status During the Pandemic.” Frontiers in medicine vol. 8 
618403. 9 Feb. 2021, doi:10.3389/fmed.2021.618403

COVID-19 Vaccination Confidence & Hesitation among 
Dental Professionals

Lessons learned from Research
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