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§ How do they work?
§ Who is eligible to get them?

- Children?
- People who have or have had COVID-19? 

§ Messages to families about the vaccine; addressing vaccine hesitancy
§ Vaccine recommendations for immunocompromised patients  
§ Why do people need to keep wearing masks and distancing even after 

receiving the vaccine? 
§ Where can I find good information and materials about the vaccines?

Agenda – answering these questions … 

April 22, 2021



§ Human coronaviruses 229E, OC43, NL63 and HKU1
- Spectrum of Illness

§ Common: URI +- mild fever, AOM, asthma 
exacerbations

§ Less Common: bronchiolitis, croup, PNA (infants, 
immunocompromised)

- Self-limited, peak day 3-4

§ Middle Eastern Respiratory Syndrome (MERS) 
2012 (Saudi Arabia)
- Spectrum of illness (asymptomatic infection, 

mild to severe disease)
- Primarily male adults with comorbidities
- Children present with milder symptoms 

• Enveloped, non-segmented, single-
stranded, positive-sense RNA viruses

• Corona = “crown-like” surface proteins

• Infect humans, variety of animals

• Diverse clinical syndromes

• Severe Acute Respiratory Syndrome 
Coronavirus (SARS)

• Global outbreak 2002-2003
• More severe symptoms, though also a spectrum
• Disproportionately affected adults
• 20% required intubation and ventilation
• 10% overall mortality (~ 50% case fatality rate 

>60 yrs)
• No infant or child deaths documented

Source: 2021 AAP REDBook

Coronaviruses
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§ Caused by the virus SARS-CoV-2
- Identified in Wuhan, China in 

December 2019
§ Early in the outbreak, many patients 

were reported to have a link to a large 
seafood and live animal market
- Later, no link to the market indicating 

person-to-person spread of the 
disease

§ Source from an animal, likely a bat
§ Travel-related exportation of cases 

reported

COVID-19 

April 22, 2021

• Wide range of symptoms reported
- Fever or chills
- Cough
- Shortness of breath or difficulty breathing
- Headache
- Nasal congestion or runny nose
- Muscle or body aches
- Sore throat 
- New loss of smell or taste
- Gastrointestinal symptoms/diarrhea



• Previously healthy children severe inflammatory 
syndrome, Kawasaki disease-like features

• Current/recent SARS-CoV-2 or epidemiologic 
link to COVID-19 case

• Persistent fever, constellation of symptoms, 
multiorgan involvement, elevated inflammatory 
markers

UK 
April 2020

• NYC sees 15 patients (2-15 yrs) hospitalized 
with multisystem inflammatory syndrome

• 102 cases in NY state, most w/SARS-CoV-2 by 
PCR or serology

NY
April - May 2020

• Recommends healthcare providers report 
suspected cases to public health to better 
characterize newly recognized condition

CDC 
May 2020

Adapted from: 2020 CDC Health Alert Network, MIS-C Associated with COVID-19

Multisystem Inflammatory Syndrome in Children (MIS-C)



Source: https://www.cdc.gov/mis-c/hcp/

MIS-C: Case Definition

https://www.cdc.gov/mis-c/hcp/
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Acute COVID-19 vs MIS-C
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§ What are the 
latest data on 
the pandemic?

COVID-19 
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COVID-19 Epidemiology  
CDC Data as of April 14, 2021

Source: CDC.gov
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Source: CDC.gov

COVID-19 Epidemiology  
CDC Data as of April 18, 2021
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Source: CDC.gov

COVID-19 Epidemiology  
Demographic Trends in the US as of April 19, 2021
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COVID-19 Epidemiology California 

Source: CDC.gov

San Francisco Data as of April 14, 2021
- 35,634 Cases
- 517 Deaths 
- 21,000 doses of vaccines are administered per day
- Over 61% of San Franciscans over age 16 have at least received 1 dose
- 39% of San Franciscans have completed the vaccine series 
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How can we improve these 
numbers and thus decrease the 
chance of contracting the virus or 
spreading it to others? 

Masks and social distancing help, 
but they are not enough . . . 

COVID-19
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Vaccines are the key!!!

COVID-19 Vaccines 



Do vaccines reduce 
transmission?

Short answer: yes



March 30, 2021
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Vaccines 

• Prevent diseases that can be dangerous, or even deadly

• Work with your body’s natural defenses to safely develop protection 
from a disease 

• Helps your immune system to produce antibodies, just like it would 
if you were exposed to the disease

• After getting vaccinated, you have protection from that disease, 
without having to get the disease first
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COVID-19 Vaccines 

• Will help keep you from getting sick from COVID-19

• All COVID-19 vaccines available in the U.S. have been shown 
to be very effective

• Combination of getting vaccinated and following CDC’s 
recommendations to protect yourself and others will offer 
the best protection from COVID-19

• The more people who get vaccinated, the faster we can get 
back to our normal lives
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Small groups of people receive the trial vaccine

The vaccine is given to specific groups of people (i.e by age, race, 
and physical health)

The vaccine is given tens of thousands of people and 
tested for effectiveness and safety

Vaccines go through more testing than any other pharmaceuticals: 

How do we know if the vaccine is safe?
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The CDC’s Advisory Committee on Immunization Practices
looks at the data to see if the vaccine is safe and works. They 
give advice to the U.S. Food and Drug Administration (FDA)

The FDA looks at the data and the advice from the Advisory 
Committee and decides whether to approve the vaccine

The vaccine is only approved after all of these steps are done and various 
teams of reviewers are sure that it works and is safe

How do we know if the vaccine is safe?

https://www.cdc.gov/vaccines/acip/index.html


No Serious 
Safety 
Concerns 
During Trials

• Robust recruitment 
numbers and diversity

• Data Review: FDA, CDC 
ACIP

• Active and passive 
surveillance, case 
consults, large-linked 
database monitoring

Source: Shimabukuro T. COVID-19 vaccine post-authorization safety monitoring update.



The timeline was sped up but never cut corners on safety. Here is how:

We already had helpful information
about coronaviruses, so we weren’t 
starting from scratch

The U.S. and other governments
invested a lot of money to support 
vaccine companies with their work  

A lot of people participated in 
clinical trials and we didn’t need 
to spend time finding volunteers  

Manufacturing happened at the same 
time as safety studies, so vaccines 
were ready to be distributed once they 
were approved

How is it safe if it happened so fast?
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In General, How Do Our Current 
Vaccines Work? 
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How do vaccines (generally) work … 

April 22, 2021



April 22, 202126

Central Dogma of  Biology 
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1. Protein subunit vaccines 
- harmless pieces (proteins) of COVID-19 instead of the entire virus 

2. mRNA vaccines
- contain nucleic acid from the virus that causes COVID-19 that gives our cells instructions for 

how to make a harmless protein that is unique to the virus

3. Vector vaccines 
- use weakened/inactivated version of a different virus to carry a small amount of 

genetic material from COVID-19 inserted in it (this is called a viral vector) 

Three types of  COVID19 Vaccines

April 22, 2021
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To Help Ease Concerns Regarding Viral 
Vector Vaccine 

Source: CDC.gov

• Use an adenovirus 
• Common cold viruses that can cause illnesses ranging from cold-like 

symptoms to bronchitis, gastroenteritis, and conjunctivitis
• For the vaccine, the virus has been engineered to be incapable of 

replicating and causing disease 
• Used as a delivery shuttle to deliver the genes for making the SARS-

CoV-2 spike protein that in turn elicits an immune response and provides 
protection against the coronavirus

• Do not carry the enzymatic machinery necessary for integration into the 
host cell's DNA

• Engineered adenoviruses used in vaccines have been further crippled by 
deleting chunks of their genome so that they cannot replicate, further 
increasing their safety
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§ Spike protein plays a 
crucial role in penetrating 
host cells and initiating 
infection

§ Without the spike protein, 
the virus cannot interact 
with and infect host cells

§ Ideal target for vaccines 

SARS-CoV-2
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Three types of  COVID19 Vaccines

April 22, 2021
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COVID-19 Vaccines 
• Three vaccines have received Emergency Use Authorization from the 

Food and Drug Administration 
• Pfizer
• Moderna
• Janssen (Johnson & Johnson)

• The Pfizer and Moderna vaccines require 2 doses given at least 3-4 
weeks apart. People should get both doses to be fully vaccinated in 
order to be effective

• Johnson & Johnson is only 1 dose
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• Type of Vaccine: mRNA

• Number of Shots: 2 shots, 21 days apart

• Recommended for people aged 16 years and older 

• Side effects (such as fever, chills, tiredness, and headache) throughout the 
body were more common after the second dose of the vaccine

• Mild to moderate

• 95% effective at preventing laboratory-confirmed COVID-19 illness in people 
without evidence of previous infection

Pfizer COVID-19 Vaccine 

Source: CDC.gov

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/different-vaccines/mrna.html


April 22, 202133 Source: CDC.gov

• Real-world roll-out data from Ministry of 
Health Israel, Pfizer vaccine

• 94% of asymptomatic infection prevented

• 97% effective against symptomatic COVID-
19 cases, hospitalizations, severe and critical 
hospitalizations, and deaths

• Unvaccinated individuals 44 times more 
likely to develop symptomatic COVID-19 and 
29 times more likely to die from COVID-19

March 11, 2021- a year after WHO pandemic declared



April 1 press release, 100% effectiveness in real-
world against severe disease even against B.1.351
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• Type of Vaccine: mRNA

• Number of Shots: 2 shots, 1 month (28 days) apart

• Recommended for people aged 18 years and older 

• Side effects (such as fever, chills, tiredness, and headache) throughout the body 
were more common after the second dose of the vaccine (mild to moderate)

• 94.1% effective at preventing laboratory-confirmed COVID-19 illness in people 
who received two doses who had no evidence of being previously infected

• High effectiveness in clinical trials among people of diverse age, sex, race, 
and ethnicity categories and among persons with underlying medical 
conditions

Moderna COVID-19 Vaccine 

Source: CDC.gov

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/different-vaccines/mrna.html
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§ Local reactions: pain, swelling, erythema at the injection site, 
localized axillary lymphadenopathy on the same side as 
vaccinated arm

§ Systemic: fever, fatigue, headache, chills, myalgia, arthralgia
- Most are mild to moderate in severity, occur within the first three days of 

vaccination, and resolve within 1–3 days of onset
- More frequent and severe following 2nd dose and among younger persons 

compared to older persons (i.e., >55 or ≥65 years [for Pfizer-BioNTech or 
Moderna vaccines, respectively]).

§ ~80–89% of vaccinated persons develop at least 1 local symptom 
§ ~55–83% develop at least 1 systemic symptom

Reactions to the mRNA vaccines
Adverse Effects (reactogenicity)

April 22, 2021 Source: CDC.gov
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§ Hypersensitivity-related adverse events in trials
- 0.63% of Pfizer-BioNTech (0.51% placebo)
- 1.5% of Moderna  (1.1% placebo)
- No anaphylaxis 

§ Rare reports of anaphylaxis
§ 15 min observation period (30 min if history of allergic 

reaction/anaphylaxis)
§ Primary ingredients of concern—lipid nanoparticles
§ Acute Allergic Reaction Protocol for management on site
§ UCSF experience to date – no anaphylaxis after thousands

Vaccine Safety, cont’d

January 27, 2021

April 22, 2021 Source: CDC.gov
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§ Warnings and precautions
- Appropriate medical treatment used to manage immediate allergic reactions 

must be immediately available in the event an acute anaphylactic reaction 
occurs following administration 

- Immunocompromised persons, including individuals receiving 
immunosuppressant therapy, may have a diminished immune response 

§ Contraindications
- Should not be administered to individuals with known history of a severe 

allergic reaction (e.g., anaphylaxis) to any component in the vaccine
- Those with an allergy to polyethylene glycol (and polysorbate) may need 

additional monitoring in a facility that is equipped to care for a severe allergic 
reaction 

Warnings and contraindications

April 22, 2021 Source: CDC.gov



April 22, 202139

• Type of Vaccine: viral vector 

• Number of Shots: 1 shot

• Recommended for people aged 18 years and older 

• Side effects: See next slide 

• 66.3% effective at preventing laboratory-confirmed COVID-19 illness in people 
who had no evidence of prior infection 2 weeks after receiving the vaccine

• High efficacy at preventing hospitalization and death in people who did get 
sick

• Might provide protection against asymptomatic infection

Johnson & Johnson COVID-19 Vaccine 

Source: CDC.gov
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Important message about Johnson & Johnson COVID-19 vaccine

• On 4/13, the FDA and CDC paused use of the Johnson & Johnson (J&J) COVID-19 vaccine 
because 6 people developed a rare but serious type of blood clot about 2 weeks after getting 
the vaccine

• CDC doesn’t know yet if there is any link between the vaccine and the blood clots

• More than 6.8 million people have gotten the J&J vaccine in the U.S. and only a few cases of 
blood clots have been identified – this is a case of putting safety first and being extra-
cautious

• There have not been any reports of blood clots in people who received the Pfizer or Moderna 
COVID-19 vaccines 

• Until federal health experts have finished studying this matter, this vaccine will not be 
available

A pause does not mean that the vaccine is dangerous – it gives experts time to gather more 
information. Source: CDC.gov
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• According to the CDC, if you got the J&J 
COVID-19 vaccine and develop any of 
the symptoms below within 3 weeks after 
vaccination, contact your healthcare 
provider or seek medical care:

o Severe headache
o Abdominal pain
o Leg pain
o Shortness of breath

Important message about Johnson & Johnson COVID-19 vaccine
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COVID-19 Vaccine Types  

Pfizer and Moderna Johnson & Johnson
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January 27, 2021

April 22, 2021
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COVID-19 Vaccine Trends 

Source: CDC.gov
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Source: CDC.gov

COVID-19 Vaccine Trends  
Age Data of People Receiving the COVID-19 Vaccine in the US as of    

April 19, 2021
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How long after getting the COVID-19 vaccine does it take to be 
effective? How long does it last?

• It usually takes a few weeks for the body to build immunity after vaccination

• That means it's possible a person could be infected with the virus that causes COVID-
19 just before or just after vaccination and get sick. This is because the vaccine has not 
had enough time to provide protection

• We do not know yet how long the COVID-19 vaccines will provide protection

• Experts continue to conduct more studies about whether the vaccines also keep 
people from spreading COVID-19



Do I need to wear a mask and avoid close contact with others if I 
have been vaccinated?

• Yes. Experts continue to learn more about the protection that COVID-19 vaccines 
provide under real-life conditions.

• Until then it will be important for everyone to continue using all the tools available to 
us to help stop this pandemic, like:
o Covering your mouth and nose with a mask
o Washing hands often
o Staying at least 6 feet away from others.



Can I get COVID-19 from the COVID-19 vaccines?

No!! The vaccines do not contain the live virus that causes COVID-19. This means that you 
can’t catch COVID-19 from the vaccine

- Cells breaks down and get rid of mRNA soon after it is finished using the 
instructions

- Genetic material delivered by viral vectors does not integrate into a person’s DNA



April 22, 2021
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§ People with history of severe allergic reaction (e.g., 
anaphylaxis) to a component in the vaccine
- Those with an allergy to polyethylene glycol (and polysorbate) 

may need additional monitoring in a facility that is equipped to 
care for a severe allergic reaction

- Just being allergic to other things is NOT a contraindication
§ What about immunocompromised people?

- Recommend it! 

Are there certain people that 
shouldn’t get them?



April 22, 2021
50

§ People with HIV infection or other immunocompromising 
conditions or people who take immunosuppressive 
medications or therapies might be at increased risk for severe 
COVID-19

§ No data are available to establish COVID-19 vaccine safety 
and efficacy in these groups

§ The currently authorized COVID-19 vaccines are not live 
vaccines and therefore can be safely administered to 
immunocompromised people

COVID-19 Vaccine and the 
Immunocompromised Host?

Source: CDC.gov

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html
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§ Data are currently insufficient to inform optimal timing of 
COVID-19 vaccination among people who are planning to 
receive immunosuppressive therapies

§ Based on general best practices for vaccination of 
immunocompromised people, ideally COVID-19 vaccination 
should be completed at least two weeks before initiation of 
immunosuppressive therapies. When it is not possible to 
administer a complete COVID-19 vaccine series in advance, 
people on immunosuppressive therapy can still receive 
COVID-19 vaccination 

COVID-19 Vaccine and the 
Immunocompromised Host?

Source: CDC.gov

https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html
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§ Several recent studies found that immunocompromised 
patients may have reduced protection from vaccines

§ One study examined the antibody response of 432 organ 
transplant recipients without prior COVID-19 infection after 1 
dose of vaccine (52% Pfizer, 48% Moderna)

§ Only 17% of participants had detectable antibodies to spike 
protein at a median of 20 days after the first vaccine dose 

§ Older age and receipt of antimetabolite immunosuppression 
were associated with reduced likelihood of developing 
antibody response 

COVID-19 Vaccine and the 
Immunocompromised Host?

Boyarsky BJ, et al. Immunogenicity of a single dose . . . JAMA. March 15, 2021. doi:10.1001/jama.2021.4385
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§ Another study assessed immune response among patients with chronic 
inflammatory diseases after second vaccine dose

§ Compared to immunocompetent controls, there was a 3-fold decrease in anti-spike 
IgG titers (p=0.009), with greatest decrease amongst patients on steroids (10-
fold)

§ Conclusion: Protective efficacy of the vaccines likely varies across different 
immunocompromised populations 
- Patients receiving corticosteroids may be at highest risk for reduced vaccine efficacy
- Continued masking and distancing should be advised for vaccinated 

immunocompromised patients when around non-vaccinated persons
- Utility of testing for anti-spike IgG to determine immunity requires further investigation

COVID-19 Vaccine and the 
Immunocompromised Host?

Deepak P, et al. Glucocorticoids and B cell depleting agents. . . medRxiv. April 7, 2021. doi:10.1101/2021/04.0521254656
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§ Children? 
- YES should get, but we need to study first …
- Less potential benefit (kids generally do well, small number 

get sick) so safety study important
- Studies planned over next 6 months ….

Other populations?



Are the COVID-19 vaccines safe for children?

• The Pfizer vaccine is authorized for people ages 
16 and older

• The Moderna and Johnson & Johnson vaccines 
are authorized for people ages 18 and older 

• Younger children and adolescents should not 
get the COVID-19 vaccine right now
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§ Given the relatively low risk of significant COVID-19 infection in children, it is 
important to establish the safety of pediatric vaccines

§ Currently, Pfizer is the only COVID-19 vaccine approved for children but limited 
to those 16-18 years old

§ A recent press release provided the first data about Pfizer vaccine in children ages 
12 to <16 years old
- 18 cases of COVID-19 in placebo arm (n=1,129), compared to 0 cases in the vaccine arm (n=1,131)
- Side effects were reported “consistent” with adults but no data were shared 

§ Results from a study of Moderna vaccine in 12 to <18 years old are anticipated soon
§ For children 6 mo to <12 years old, similar trials have recently begun for both Pfizer and 

Moderna vaccines; Johnson & Johnson studies in children are currently on hold
§ Conclusion: COVID-19 vaccine studies in children 6 mo of age and older are now underway

- Early data are very limited but encouraging, with high efficacy and no safety concerns in middle- and 
high-school age children  

COVID-19 Vaccine for Children 

Source: ClinicalTrials.gov
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§ Yes, ideally 90 days later … 
§ People who have had COVID-19 should still receive the 

vaccine after they have recovered from their illness, and their 
isolation period has ended (minimum of 14 days at UCSF). 
Current evidence suggests that reinfection is uncommon in 
the 90 days after initial infection. Thus, persons with 
documented COVID-19 infection in the previous 90 days can 
delay vaccination until near the end of this period

What if  you have had COVID-19?

April 22, 2021
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§ Reassure patients that “no corners were cut”
§ Confront misconceptions
§ Share size of studies, multiple studies, from people like 

them .. 
§ Stay up with what is in the news that day!
§ Check out the CDC toolkit!

https://www.cdc.gov/vaccines/covid-19/health-systems-communication-toolkit.html

How to address vaccine hesitancy?

April 22, 2021

https://www.cdc.gov/vaccines/covid-19/health-systems-communication-toolkit.html
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COVID-19 Return to School 

April 22, 2021



COVID-19 Return to School 
• Children of any age can get COVID-19

• Milder disease than adults
• Pediatric SOT recipients do not seem to get COVID-19 more 

often than other children
• Siblings encouraged to return to school with infection prevention measures

https://academic.oup.com/jpids/advance-article/doi/10.1093/jpids/piaa095/5880566

https://academic.oup.com/jpids/advance-article/doi/10.1093/jpids/piaa095/5880566


CDC 
breakthrough 

data

§ Out of 77 million Americans 
who are fully vaccinated 
against COVID-19
- 5,800 infections (0.008%) –

0.005% who were 
symptomatic (29% 
asymptomatic)

- 396 hospitalizations 
(0.0005%)

- Deaths 0.0001%
§ Of those who died, Dr. Fauci 

told NPR they were elderly frail 
with other health problems

https://www.npr.org/sections/health-shots/2021/04/13/986411423/a-mystery-under-study-how-why-and-when-covid-vaccines-arent-fully-protective
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Pfizer-BioNTech Moderna Johnson & Johnson
Type mRNA mRNA Viral vector

Doses 2 (21 days apart) 2 (28 days apart) 1

Age ≥16 years ≥18 years ≥18 years

Efficacy 95% 94.1% (100% against 
severe disease)

66% (mod/severe)
85% (severe/critical)

Contract COVID-19 
from Vaccine

No No No

Safe for 
Immunocompromised

Yes Yes Yes

Studies in Children Yes (6 mo - ) Yes (6 mo - ) N/A

Not interchangeable
Co-administration with other vaccines: not within 14 days

https://www.cdc.gov/vaccines/covid-19/info-by-product/clinical-considerations.html Great resource



Thank you!



§ CDC COVID-19 Science Updates

- https://www.cdc.gov/library/covid19/scienceupdates.html?Sort=Date%3A%3Adesc

- https://www.cdc.gov/coronavirus/2019-nCoV/index.html

§ IDSA COVID-19 Real Time Learning Network

- https://www.idsociety.org/covid-19-real-time-learning-
network/?utm_source=IDSA%20Twitter&utm_medium=post&utm_campaign=RTLN

§ Pediatric Infectious Disease Society COVID-19 Resources

- https://pids.org/resources/covid-19-resources/

- Multicenter Interim Guidance on Antiviral Use for Children with COVID-19 (https://doi.org/10.1093/jpids/piaa115)

§ UCSF COVID-19 Resources

- https://coronavirus.ucsf.edu/

- https://infectioncontrol.ucsfmedicalcenter.org/coronavirus

- https://idmp.ucsf.edu/pediatric-guidelines-covid-19
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Description Pfizer-BioNTech Moderna
mRNA Nucleoside-modified mRNA encoding the 

viral spike (S) glycoprotein of SARS-CoV-2
Nucleoside-modified mRNA encoding the viral 
spike (S) glycoprotein of SARS-CoV-2

Lipids 2[(polyethylene glycol)-2000]-N,N-
ditetradecylacetamide

Polyethylene glycol (PEG) 2000 dimyristoyl glycerol 
(DMG)

1,2-distearoyl-sn-glycero-3-phosphocholine 1,2-distearoyl-sn-glycero-3-phosphocholine

Cholesterol Cholesterol

(4-hydroxybutyl)azanediyl)bis(hexane-6,1-
diyl)bis(2-hexyldecanoate)

SM-102 (Proprietary to Moderna)

Salts, sugars, 
buffers

potassium chloride Tromethamine

Monobasic potassium phosphate Tromethamine hydrochloride

Sodium chloride Acetic acid

Dibasic sodium phosphate dihydrate Sodium acetate

Sucrose Sucrose

Vaccine Ingredients

April 22, 2021


