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The following commonly asked questions and facts on COVID-19 vaccines has been compiled by 
Mark Arredondo, MD, Portage County Health District Medical Director. 
 
1) How do the COVID-19 vaccines work? 
 
There are 165 COVID-19 vaccines being researched worldwide with 58 of them currently in clinical 
trials. All the vaccines work by getting a message to our cells so they have the information needed to 
recognize and kill the COVID-19 virus. The three main couriers used to get the message to our cells 
are the messenger ribonucleic acid (mRNA), a virus vector, and a protein subunit.  
 
The Pfizer and Moderna vaccines are two examples of nucleic acid vaccines. 
 
Nucleic acid vaccines: 
Nucleic acid vaccines use a genetic molecule, called messenger ribonucleic acid (mRNA), to send 
instructions to our cells on how to make virus proteins. These instructions never become part of our 
genes and are destroyed by our cells within a few days. The COVID-19 mRNA vaccines send 
instructions to our cells on how to make spike proteins, which are harmless proteins on the outer 
surface of the COVID-19 virus. 
 
After our cells produce the proteins (called antigens), our body immediately recognizes them as 
foreign and mounts an immune response using antibodies and kills the virus. Our immune system 
remembers these proteins, and if it encounters them in the future, our body quickly eliminates them. 
 
 
2) What are the advantages and challenges of mRNA vaccines? 
 
mRNA vaccines (For example: Pfizer and Moderna) 
 
Advantage(s): 

- They can be quickly designed and inexpensively made. 
o This is one of the reasons why they are among the first COVID-19 vaccines to be 

available. 
- Although there are currently no licensed mRNA vaccines in the United States, mRNA vaccine 

research has been ongoing for years for use against other viruses such as influenza, Zika, 
rabies, and cytomegalovirus. It is also being used in cancer research to potentially target 
specific cancer cells. 

 
Challenge(s): 

- The instructions passed on to our cells are for just a small portion of the virus (such as the 
spike proteins of the COVID-19 virus), which limits our immune response after the first dose, 
and requires a booster, or second immunization, for a full immune response. After the first 
shot, the Pfizer and Moderna vaccines require a booster, 21 and 28 days later, respectively.  

Portage County Health District 330-296-9919 
Fax 330-297-3597 

Portage County WIC 330-297-9422  
Columbiana County WIC 330-424-7293 

Portage County Combined 
General Health District 

705 Oakwood Street, 2nd Floor 
Ravenna, Ohio 44266 
www.portagehealth.net  

http://www.portagehealth.net/


- The mRNA molecules are very fragile and quickly fall apart at room temperature requiring 
transportation and storage at very cold temperatures. 

o The initial storage requirements are one of the big differences between the Pfizer and 
Moderna vaccines. The Pfizer vaccine must be kept at ultra-cold temperatures of 
around -70 degrees Celsius, which requires deep freezer capabilities, whereas the 
Moderna vaccine only needs to be kept at around -20 degrees Celsius, which is in the 
range of most medical freezers. 

 
 
3) What is the effectiveness of the vaccines? 
 
The Food and Drug Administration (FDA) requires a minimum threshold of at least 50% effectiveness 
in preventing COVID-19 for them to consider approval any COVID-19 vaccine.  
 
Pfizer’s vaccine not only met that minimum threshold after their first shot at 52.4% effectiveness, but 
that percentage increased to 95% after the second shot. Moderna’s vaccine effectiveness in 
preventing COVID-19 is 94.1% after their second shot. There is no current data regarding the 
effectiveness after their first shot. The effectiveness is within two weeks after the shot. 
 
The initial clinical research data for AstraZeneca showed a 90% effectiveness for their one study of a 
two-shot series, with the first shot being at half-dose and the second shot being a full dose. Their 
second study showed a 60% effectiveness for their two-shot series in which both shots were at full 
dose. They are continuing their clinical trials and more information will be forthcoming. 
 
 
4) How do I know that the COVID-19 vaccines are safe and what is an Emergency Use 
Authorization (EUA)?  
 
The COVID-19 vaccines go through each and every step of the research process for other vaccines 
and have been carefully studied in clinical trials. The findings were evaluated by independent 
oversight groups, along with the Food and Drug Administration (FDA), and the results were found to 
be valid. The safety data showed an acceptable safety profile and there were no serious safety issues 
identified. In addition, safety will continue to be an ongoing priority, data will be assessed as people 
are vaccinated, and the vaccine trial participants will be followed for two years. 

An Emergency Use Authorization (EUA) is one of several tools the Food and Drug Administration 
(FDA) uses during public emergencies to ensure medical products are quickly available when there 
are no adequate, approved, and available options. Due to the severity of the public emergency, those 
products are authorized based on the best available evidence, with special care to make sure that the 
benefits out-weigh the potential risks, and without waiting for all the evidence that would be needed 
for a lengthy FDA approval or clearance. EUAs can be revised or revoked by the FDA at any time as 
they continue to evaluate the available data and patient needs during the public health emergency 
and are in effect until the end of the emergency declaration. 

 
5) What are the side effects of the vaccines? 
 
All vaccines can cause side effects, including those against COVID-19. The benefits of protecting 
individuals from both the short-term and long-term effects of these severe diseases, along with 
potential hospitalizations and death, far outweigh the risks and side effects of the vaccines, and that 
is especially true for COVID-19. 
 
In the Pfizer and Moderna clinical trials, not only were they 95% and 94.1%, respectively, effective in 
preventing COVID-19, but the 5-6% of the participants who received the vaccine and were infected 
with COVID-19 had significantly milder COVID-19 symptoms as compared the participants who 



received the placebo and were also infected with COVID-19. The side effects lasted 2-3 days after 
the shot. 
 
According to an article published in the New England Journal of Medicine on December 10th, 2020 
regarding the safety and efficacy of the Pfizer vaccine, the most common side effects of the Pfizer 
vaccine are the following, presented in descending order of prevalence. Older participants (>55 years 
of age) had milder symptoms compared to younger participants (<55 years of age) for all side effects 
for both doses, except pain, redness, and/or swelling at the injection site, which was equal for all 
participants. 
 

- Pain at the injection site (75%) 
o Older participants: 71%/66% (1st dose/2nd dose) 
o Younger participants: 83%/78% (1st dose/2nd dose) 
o A vast majority of all participants reported only mild-moderate pain at the injection site 

seven days after the injection with only 1% reporting severe pain at the injection site. 
- Fatigue (48%)  

o Older participants: 34%/51% (1st dose/2nd dose) 
o Younger participants: 47%/59% (1st dose/2nd dose). 

- Headache (36%)  
o Older participants: 25%/39% (1st dose/2nd dose) 
o Younger participants: 42%/39% (1st dose/2nd dose). 

- Muscle pain (25%)  
o Older participants: 14%/29% (1st dose/2nd dose) 
o Younger participants: 21%/37% (1st dose/2nd dose) 

- Chills (19%)  
o Older participants: 6%/23% (1st dose/2nd dose) 
o Younger participants: 14%/35% (1st dose/2nd dose). 

- Fever (19%)  
o Older participants: 6%/23% (1st dose/2nd dose) 
o Younger participants: 14%/35% (1st dose/2nd dose) 

- Joint pain (15%)  
o Older participants: 9%/19% (1st dose/2nd dose) 
o Younger participants: 11%/22% (1st dose/2nd dose). 

- Diarrhea (9%) 
o Older participants: 8%/8% (1st dose/2nd dose) 
o Younger participants: 11%/10% (1st dose/2nd dose) 

- Redness or swelling at the injection site (6%) 
o Was between 5-7% for all participants and did not significantly increase after the second 

dose. 
- Nausea and vomiting (1%) 

o Older participants: 0%/1% (1st dose/2nd dose) 
o Younger participants: 1%/2% (1st dose/2nd dose) 

 
According to Moderna’s “Fact Sheet for Healthcare Providers Administering Vaccine” published in 
December 2020, the most common side effects of the Moderna vaccine are the following, presented 
in descending order of prevalence. Older participants (>65 years of age) had milder symptoms 
compared to younger participants (18-64 years of age) for all side effects for both doses. 
 

- Pain at the injection site (86%) 
o Older participants: 75%/86% (1st dose/2nd dose) 
o Younger participants: 87%/95% (1st dose/2nd dose) 

- Fatigue (54%) 
o Older participants: 34%/65% (1st dose/2nd dose) 
o Younger participants: 39%/78% (1st dose/2nd dose) 

- Headache (45%) 



o Older participants: 26%/49% (1st dose/2nd dose) 
o Younger participants: 37%/68% (1st dose/2nd dose) 

- Muscle pain (42%) 
o Older participants: 20%/52% (1st dose/2nd dose) 
o Younger participants: 24%/71% (1st dose/2nd dose) 

- Joint pains (31%) 
o Older participants: 16%/38% (1st dose/2nd dose) 
o Younger participants: 17%/51% (1st dose/2nd dose) 

- Chills (24%) 
o Older participants: 5%/31% (1st dose/2nd dose) 
o Younger participants: 9%/50% (1st dose/2nd dose) 

- Nausea and vomiting (12%) 
o Older participants: 5%/12% (1st dose/2nd dose) 
o Younger participants: 9%/21% (1st dose/2nd dose) 

- Axillary lymph node swelling (21%) 
o Older participants: 11%/22% (1st dose/2nd dose) 
o Younger participants: 19%/31% (1st dose/2nd dose) 

- Redness at the injection site (6%) 
o Older participants: 2%/9% (1st dose/2nd dose) 
o Younger participants: 3%/11% (1st dose/2nd dose) 

- Fever (1%) 
o Older participants: 0%/.5% (1st dose/2nd dose) 
o Younger participants:1%/2% (1st dose/2nd dose) 

 
COMPARISON OF GENERAL SIDE EFFECT PERCENTAGES  

FOR PFIZER AND MODERNA COVID-19 VACCINATIONS 
Side effects Pfizer % Moderna % 
Pain at the injection site 75 86 
Fatigue 48 54 
Headache 36 45 
Muscle pain 25 42 
Chills  19 24 
Fever 19 1 
Joint pain 15 31 
Diarrhea 9 Not measured 
Redness and swelling 6 

(swelling at the injection site) 
6  

(swelling at axillary lymph nodes) 
Nausea and vomiting 1 12 

 
Potential adverse events to both the Pfizer and Moderna vaccine currently being reviewed are: 

- Bell’s palsy, and 
- Allergic reactions 

 
Bell’s palsy reactions: 
Bell’s palsy is a condition that is usually temporary and almost exclusively affects one side of the 
face. On the affected side, an individual has an inability to furrow the forehead or completely close the 
eye, a drooping eyelid, limited muscle tone in the cheek, a drooping mouth, and limited ability to smile 
or pucker the lips. 
 
There were four cases among the 43,000 participants in the Pfizer trial who received the vaccine and 
no cases in the placebo group. 
 
There were three cases among the 30,000 participants in the Moderna trial who received the vaccine, 
and no cases in the placebo group. 



 
The FDA stated that this frequency is not any higher than would be expected in the general 
population but will continue to monitor for this condition. 
 
Allergic reactions to the Pfizer or Moderna vaccines: 
There is a remote chance that either the Pfizer or Moderna vaccine could cause an allergic reaction 
and both vaccine manufacturers recommend that you not receive the vaccine if you are allergic to any 
of the ingredients of the vaccine* and undergo a risk assessment if you have a history of an 
anaphylactic reaction to a previous vaccine or history of a severe allergic reaction, or anaphylaxis, to 
an injectable therapy. (See the appendix below from the CDC’s guidelines below).  
 
During the Pfizer clinical trial, 0.63% (<1%) of the vaccinated participants had a hypersensitivity-
related adverse event, possibly representing allergic reactions, but no one had an anaphylactic 
reaction, which is a severe allergic reaction. Since there have been two healthcare workers in the 
U.K. and two healthcare workers in the U.S. who had an allergic reaction to the Pfizer vaccine, the 
FDA is monitoring this potential adverse event.  
 
*According to Pfizer’s “Fact Sheet for Recipients and Caregivers”, the ingredients in their COVID-19 
vaccine are the following:  
mRNA, lipids ((4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate), 2 [(polyethylene 
glycol)-2000]-N,N-ditetradecylacetamide, 1,2-Distearoyl-sn-glycero-3- phosphocholine, and 
cholesterol), potassium chloride, monobasic potassium phosphate, sodium chloride, dibasic sodium 
phosphate dihydrate, and sucrose. 
 
*According to Moderna’s “Fact Sheet For Healthcare Providers Administering Vaccine”, the 
ingredients in their COVID-19 vaccine are the following:  
messenger ribonucleic acid (mRNA), lipids (SM-102, polyethylene glycol [PEG] 2000 dimyristoyl 
glycerol [DMG], cholesterol, and 1,2-distearoyl-sn-glycero-3-phosphocholine [DSPC]), tromethamine, 
tromethamine hydrochloride, acetic acid, sodium acetate, and sucrose. 
 
Neither Pfizer’s nor Moderna’s vaccine have any preservative. 
 
 
6) What should I do if I develop an allergic reaction to the vaccine? 
 
If an allergic reaction were to occur, it usually presents within a few minutes after the shot. If you have 
signs of an allergic reaction you should immediately seek emergency help, such as calling 911. Signs 
of an allergic reaction include, but are not limited to: 

- Difficulty breathing 
- Swelling of your face and throat 
- Dizziness and weakness 
- A fast heartbeat 
- A bad rash all over your body 

 
 
7) Should I take over-the-counter medications ahead of time to lessen any vaccine side 
effects? 
 
According to the Pfizer and Moderna manufacturers, due to limited data from the clinical trials, taking 
over-the-counter medications such as Acetaminophen (Tylenol) or Ibuprofen (Advil), to prevent 
potential side effects to the vaccine is not recommended as they do not know if it will affect the 
vaccine’s effectiveness. Taking Acetaminophen (Tylenol) or Ibuprofen (Advil) afterwards for any side 
effects is acceptable and were used by the trial participants. Check with your provider before taking 
any medications. 
 



8) What symptoms are more likely to be from COVID-19 than from the side effects of the 
vaccine? 
 
You cannot get COVID-19 from the vaccination, but due to the high positivity rate of COVID-19 in the 
community, it is possible to acquire COVID-19 from someone else around the same time period that 
you receive the vaccine. 
 
The following symptoms are more likely to be associated with COVID-19 than side effects from the 
vaccine. If you experience these symptoms, you should contact your provider: 
 
Shortness of breath 
Cough 
Sore throat 
Loss of sense of smell and/or taste 
 
 

 



 
 
Information on additional COVID-19 vaccines in the trial phase:  
 
1) How do the COVID-19 vaccines work? 
 
Virus vector vaccines: 
Virus vector vaccines use a weakened virus to deliver the instructions to our cells (called a vector, or 
carrier). Examples of viruses used as vectors are the vaccinia virus (used in the first ever vaccine, 
against smallpox), polio, and some flu vaccines. 
 
AstraZeneca and Johnson & Johnson are currently completing their research into developing virus 
vector vaccines. China and Russia have developed virus vector vaccines and are currently in use. 
 
Protein subunit vaccines: 
Protein subunit vaccines carry a portion of the virus protein to our cells, which they recognize as 
foreign, and provoke an immune response to that specific protein.  
 
GlaxoSmithKline, Sanofi Pasteur, Novavax, and Baylor College of Medicine are developing these 
types of vaccines. 
 
 
2) What are the advantages and challenges of the other main types of vaccines? 
 
Virus vector vaccines (For example: AstraZenica and Johnson & Johnson) 
 
Advantage(s): 

- The ability of the virus vector to infect cells provokes a strong immune response and therefore 
often only requires one shot for full immune protection. 

o Johnson & Johnson has two vaccines in clinical trial. Their first trial only requires one 
shot, and their second trial requires two shots. 
 Their second clinical trial of two shots is being done in case the first clinical trial 

of one shot does not have a high enough efficacy to prevent COVID-19. 
o AstraZeneca’s vaccine requires two shots.  

- They are a known technology and are considered safe. 
- Can often be used in people with weakened immune systems. 
- They are currently being used in vaccines for the measles and Ebola. 

 
Challenge(s): 

- Preexisting immunity to the virus vector (or carrier) could reduce the vaccine’s effectiveness, 
meaning that the body could raise an immune response to the virus vector itself rather than to 
the target virus. 

o Johnson & Johnson uses a human adenovirus vector and AstraZeneca uses a 
chimpanzee adenovirus vector (adenovirus has a very low risk of harm).  

o The Chinese Academy of Military Medical Sciences and CanSino Biologics and 
Gamaleya Research Institute, part of Russia’s health ministry, both use adenovirus 
vectors. 

- They typically take longer to produce which makes them less cost-effective. 
 
Protein subunit vaccines (For example: GlaxoSmithKline and Sanofi Pasteur) 
 
Advantage(s): 

- They are very safe to use in people with weakened immune systems. 
- They typically have few side effects. 
- They are currently being used in vaccines such as for hepatitis B. 



 
Challenge(s): 

- Sometimes multiple boosters are required. 
 
 
3) What is the effectiveness of the vaccines? 
 
The Food and Drug Administration (FDA) requires a minimum threshold of at least 50% effectiveness 
in preventing COVID-19 for them to consider approval any COVID-19 vaccine.  
 
The initial clinical research data for AstraZeneca showed a 90% effectiveness for their one study of a 
two-shot series, with the first shot being at half-dose and the second shot being a full dose. Their 
second study showed a 60% effectiveness for their two-shot series in which both shots were at full 
dose. They are continuing their clinical trials and more information will be forthcoming. 
 
 
 
 
 
 
Source: CDC’s “Interim Clinical Considerations for User of mRNA COVID-19 Vaccines Currently 
Authorized in the United States”. 
https://www.cdc.gov/vaccines/covid-19/info-by-product/pfizer/clinical-
considerations.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvaccines%2Fcovid-
19%2Finfo-by-manufacturer%2Fpfizer%2Fclinical-considerations.html#contraindications-
precautions).  
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