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Introduction

The widespread use of vaccination as a major public health strategy has historically proven to be extremely successful in 

providing protection against many childhood and adult infectious diseases. The benefits of vaccination were so dramatic 

in reducing the incidence of previously common infections, such as rubella, rubeola, mumps, polio, and diphtheria — and 

even eradicating smallpox — that the CDC cited vaccination as one of the 10 major public health achievements of the 

20th century.1 Thanks to widespread vaccination, an increasing percentage of the population has neither experienced nor 

seen many vaccine-preventable diseases.

COVID-19 Vaccines

Fast-forward to 2020, however, and we found ourselves in the midst of the COVID-19 pandemic — the worst infectious 

disease crisis since the 1918-1919 Spanish flu. One of the positive scientific responses to COVID-19 has been an aggressive 

global effort to develop effective vaccines against SARS-CoV-2, the etiologic agent for COVID-19. This work began soon after 

the isolation and characterization of the virus in January 2020.2 As of this writing, two vaccines have been developed, 

tested, and approved in the United States in less than 12 months.

Vaccines typically require years of 
developmental research and testing 
before governmental approval for 
widespread use in the population (Figure 
1). Even though the Pfizer-BioNtech and 
Moderna vaccines were approved by the 
FDA for Emergency Use Authorization 
(EUA) 11 months after the projects 
began, the companies were still required 
to adhere to stringent safety and efficacy 
safeguards at each step in the process. 
These and other vaccines must meet 
recognized CDC guidelines in six 
developmental stages: exploratory, pre-
clinical, clinical, regulatory review and 
approval, manufacturing, and quality 
control.3,4 A graphic summary of the 
required vaccine approval and safety 
monitoring steps from the CDC is shown 
in Figure 2.5

                          

                            

                                

                          

                            

                                 

                         

                                                          

                                       

Figure 1. Time Needed to Develop Important Public Vaccines 



Question: Can I get COVID-19 from receiving the vaccine?

Dr. Molinari: No. There isn’t any intact viable or inactivated virus in the preparations. Both the Pfizer-BioNTech and 

Moderna vaccines use a specific viral nucleic acid, called messenger RNA (mRNA), that carries the genetic information 

for making the spike protein of SARS-CoV-2. The spike, or “S,” protein is the vaccine target. The vaccine mRNA does not 

enter the host’s own DNA. Instead, it’s complexed with a lipid delivery system to get the vaccine nucleic acid into host 

lymphoid cells after injection. The vaccine antigen is coated by tiny lipid nanoparticles, which are necessary to transport 

and protect the mRNA once in the body. Otherwise, if free mRNA were injected, the body’s RNAase enzymes would 

rapidly degrade it. Once in the cell, the free-standing, self-replicating antigen directs the cell to synthesize S-proteins, 

which are released into the circulation. A protective antibody and T-cell immune response against this foreign antigen is 

subsequently triggered.

It’s important to also understand that even though both vaccines showed a 94.5%-95% response rate in clinical trials, 
there still can be the roughly 5% who may not develop an immune response after vaccination. They can remain 
susceptible to viral infection.

Question: I heard COVID-19 vaccines are unsafe because they were produced so quickly. Are 

there any truths to this concern? 

Dr. Molinari: As mentioned above, all companies involved in vaccine development are required to adhere to strict 

safety and testing protocols during the processes. One factor that helped scientists move more rapidly to produce 

current COVID-19 vaccines was the significant amount of knowledge available to them from the first SARS outbreak in 

2002-2003. For example, information obtained from isolating, investigating, and developing a vaccine against SARS-

CoV-1 was accessible to researchers as they faced additional coronavirus challenges with SARS-CoV-2 infection and 

disease. In addition, a worldwide effort by thousands of researchers dedicated to developing a vaccine was able to 

utilize rapidly expanding, modern scientific technology. These advances helped to quickly accelerate progress while still 

following required regulations.

Unfortunately, questions were voiced 
about vaccine safety, effectiveness, and 
possible adverse reactions even before 
the vaccines were approved. One recent 
source of information to assist dental 
professionals in making informed 
decisions regarding vaccination is COVID-
19 Vaccination: Key Facts, published by 
the ADA.6 The following brief discussion 
will also attempt to address a few of the 
common questions.

              

Figure 2. Required Steps for Vaccine Development and Safety Monitoring



Question: What local/systemic reactions and other adverse reactions have been reported 

after receiving the vaccine?

Dr. Molinari: COVID-19 vaccines can cause temporary adverse effects just like other vaccines. The most common noted 

reactions have been mild fever, headache, fatigue, and sore arm, and they more commonly occur after the second 

vaccine dose. These reactions are the result of immune-processing lymphoid cells migrating into the area of injection, 

causing inflammation. The inflammation reaction commonly seen following vaccine injection is one indication that the 

body is responding to the antigen.

There has also been a very small number of recipients who developed severe allergic reactions soon after vaccine 
administration. These reactions have been extremely rare. During clinical trials for the vaccines, serious adverse 
reactions were seen about equally in both the vaccinated and placebo test groups. More detailed information on 
COVID-19 adverse reactions is readily available.6,7,8 Because only a relatively small number of people have been 
vaccinated to date, investigating possible long-term sequela requires tracking those vaccinated and reporting 
symptoms.

As shown in Figure 3, the Vaccine Adverse Event Reporting System (VAERS) is one of the major warning systems that 
helps the CDC and FDA in their short- and long-term monitoring efforts.9 A basic public health principle that’s at the 
heart of vaccine monitoring is that benefits MUST far outweigh 
potential risks.

Question: How long will immunity against COVID-19 last after completion of the two-dose 

vaccine regimen?

Dr. Molinari: Until recently, there weren’t definitive statements from vaccine manufacturers about how long immunity 

against SARS-CoV-2 lasts after vaccination. However, on Jan. 12, Moderna announced that their COVID-19 vaccine 

should provide immunity from disease for at least one year after vaccination. Ongoing follow-up of vaccinated 

individuals will hopefully provide additional information about the protective length of time vaccination provides 

against viral infection and disease. Both natural immunity after infection and vaccine-induced immunity are important 

aspects of COVID-19 that experts are trying to learn more about, and the CDC will keep the public informed as new 

evidence becomes available.10

We want to thank Dr. Molinari for answering our questions, and we invite you to evaluate our wide range of 
products designed to protect clinicians, patients, and the practice during dental procedures. 

In brief, the CDC and FDA 
continue to monitor vaccine 
safety even after the public 
begins to receive it. 
Monitoring a vaccine after it’s 
licensed helps ensure that 
very rare possible risks 
associated with vaccination 
are identified. 
Recommendations may even 
change if safety monitoring 
reveals some previously 
unknown serious adverse 
effect. 

Figure 3. How Vaccine Safety Continues to Be Monitored
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