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Learning Objectives

• Determine how mRNA vaccines elicit an immune response 
to SARS Cov-2.

• Acquire a better understanding of the safety and efficacy of 
the current SARS CoV-2 vaccines available in the United 
States.



Is the COVID 19 vaccine experimental? 



The novel coronavirus that became SARS CoV-2

Nature, Nov 2013

Nature Medicine, Dec 2015
Nature, Feb 2020



Receptor binding- primary vaccine target

The crystal structure of the C-terminal
domain of the SARS-CoV-2 spike protein
in complex with human ACE2 reveals
higher binding affinity compared to 
prior SARS variants. 

Cell 181, 1–11, May 14, 2020





Years of Basic Science Research Led to Rapid 
COVID-19 Vaccine Development

They spent 12 years solving a puzzle.
It yielded the first COVID-19 vaccines.
Long before anyone knew of SARS-CoV-2, a
small band of government and university
scientists uncovered a prototypical key that
unlocked life-saving immunizations.



US COVID-19 New Reported Cases

Sept 16, 2021

CDC September 2021



Is the SARS CoV-2 Vaccine Effective?





Impact of Vaccination on COVID 19 Cases

Delta Variant



Total Vaccine Doses Administered in US



Emergence of Variants

• B.1.1.7 (UK) α variant

• P.1 (Japan/Brazil) γ variant

• B.1.617.2 (India) δ variant



Timing of SARS CoV-2 Neutralizing antibodies

• 90% vaccine efficacy 
at 14 days, but 
neutralizing Ab 
titers don’t peak 
until ~29 days

Sahin 2020, Skowronski 2021



Overall Effectiveness Authorized COVID 19 Vaccines  

• Protection against symptomatic disease:

• Effectiveness reduced with single dose.

• Efficacy against symptomatic disease for all vaccines >89%

• Efficacy demonstrated across age groups, co-morbidities, and ethnicities

• No Deaths reported in vaccinated individuals

• Protection against infection 66 to 75%

Pfizer/BTN16b2 Oxford/AstraZeneca

alpha variant 93.7% 74.5%

delta variant 88% 67%

Effectiveness reduced with single dose
Bernal, et al, NEJM 2021

Source: https://www.cdc.gov/coronavirus/2019-ncov/science/science-and-research.htm



Is it safe? What if I have allergies?



Severe Anaphylactic Reactions to the Pfizer mRNA vaccine
CDC Report December 2020

Initial Administration of the Pfizer mRNA vaccine
• 21 cases of Anaphylaxis

• Of 1,893,360 initial doses
• 11.1/million doses

• 4/21 no prior history of anaphylaxis or allergy

• 7/21 had a prior history of anaphylaxis

• 71% occurred within 15 minutes
• 90% within 30 minutes

• No Deaths



Adverse Reaction of SARS CoV-2 in Context

Influenza 

vaccine

Sars CoV -2

Vaccines

COVID 19

infection

Flu

infection

Anaphylaxis 1.2/M 11.1/M NA NA

GBS/CNS 0.6-1.04/M <1/M 6.3% 0.8/M

Myocarditis NA 77/M 450/M* NA

Stroke/TTS NA 3.2/M (DNA) 1.6% NA

Deaths to date 0 3 701,000 35,000 (2019)

U.S. Case/fatality rate 0 0.34/M 1.6% 0.01%

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html

*Healthy males 18-30y



Centers for Disease Control and Prevention  
Center for Preparedness and Response

COVID-19 Vaccines: Update on Allergic Reactions,
Contraindications, and Precautions

Clinician Outreach and Communication Activity (COCA) Webinar

Wednesday, December 30, 2020





▪ Contraindications to either of the mRNA COVID-19 vaccines:
– Severe allergic reaction (e.g., anaphylaxis) after a previous dose of an mRNA COVID-19 

vaccine  or to any of its components

– Or-any of its components (including polyethylene glycol [PEG])*

– Immediate severe allergic reaction of any severity to polysorbate (due to potential 
cross-reactive  hypersensitivity with the vaccine ingredient PEG)*

▪ Persons with an immediate allergic reaction to the first dose of an mRNA vaccine
should not receive additional doses of either of the mRNA COVID-19 vaccines

* These persons should not receive mRNA COVID-19 vaccination at this time unless they have been evaluated by an allergist-
immunologist and it is determined that the person can safely receive the vaccine (e.g., under observation, in a setting with  
advanced medical care available).

Contraindications to mRNA COVID-19 vaccination
Pfizer-BioNTech and ModernaCOVID-19 vaccines
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Distinguishing allergic reactions from other types of reactions
Characteristic Immediate allergicreactions (including

anaphylaxis)
Most occur within 15-30 minutesof

vaccination

Vasovagal reaction Vaccine side effects (local and systemic)

Timing after
vaccination

Most occur within 15 minutes Median of 1 to 3 days after vaccination
(with most occurring dayafter

vaccination)
Signs and symptoms
Constitutional Feeling of impending doom Feeling warm or cold Fever, chills, fatigue
Cutaneous Skin symptoms present in ~90% of

people with anaphylaxis, including  

pruritus, urticaria, flushing,

angioedema

Pallor, diaphoresis, clammy skin, sensation
of
facial warmth

Pain, erythema or swelling at injection
site; lymphadenopathy in same arm as  

vaccination

Neurologic Confusion, disorientation, dizziness,
lightheadedness, weakness, loss of  

consciousness

Dizziness, lightheadedness, syncope (often
after prodromal symptoms for a few

seconds  or minutes), weakness, changes in 

vision  (such as spots of flickering lights, 

tunnel  vision), changes in hearing

Headache

Respiratory Shortness of breath, wheezing,
bronchospasm, stridor, hypoxia

Variable; if accompanied by anxiety, may
have an elevated respiratory rate

N/A

Cardiovascular Hypotension, tachycardia Variable; may have hypotension or
bradycardia during syncopal event

N/A

Gastrointestinal Nausea, vomiting, abdominal cramps,
diarrhea

Nausea, vomiting Vomiting or diarrhea may occur

Musculoskeletal N/A N/A Myalgia, arthralgia

Vaccine recommendations
Receive 2nd dose NO Yes Yes



▪ At Risk:

▪ Any immediate allergic reaction to any other vaccine or injectable 

therapy (i.e.,  intramuscular, intravenous, or subcutaneous 

vaccines or therapies not related to a  component of mRNA COVID-

19 vaccines or polysorbate)
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Precautions to mRNA COVID-19 vaccines
Pfizer-BioNTech and Moderna COVID-19vaccines



▪ History of allergic reactions not related to vaccines, injectable 
therapies,  components of mRNA COVID-19 vaccines, or polysorbates,
including:
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▪ Oral medications

▪ Latex

▪ Eggs

▪ Gelatin

▪ Food

▪ Pet dander

▪ Venom

▪ Environment

Neither allergic contraindications nor precautions to vaccination
Pfizer-BioNTech, Moderna, Johnson & Johnson COVID-19 vaccines

Source: CDC December 2020



What about vaccinations for immune 
suppressed individuals?





Immunogenicity of Pfizer-BioNTech COVID-19 Vaccine 1 
in Patients with Inborn Errors of Immunity

• 26 Participants with PIDD 
• 69% with antibody deficiency on Ig replacement
• 8% Combine immunodeficiency
• 12 % Immune dysregulation

• All vaccinated with 2 doses Pfizer mRNA vaccine

• No serious adverse reactions to vaccination

• >70% developed protective immunity
• 69% showed anti-spike IgG  (even among CVID) 
• 73% had detectable T cell responses (IL-2/IFNγ Elispot)

• Hagin, JACI, in press



Expert Panel Recommendations of the American College of Rheumatology 
Guidance for COVID-19 Vaccination Administration

Hydroxychloroquine; IVIG; Prednisone-equivalent dose 
<20 mg/day

No modifications

Sulfasalazine; azathioprine; cyclophosphamide; TNFi; 
calcineurin inhibitors; Prednisone-equivalent dose ≥20 

mg/day
No modifications

Mycophenolate
If disease is stable, hold for 1 week following each vaccine 

dose

Methotrexate
If well-controlled disease, hold for 1 week after each mRNA 
dose; or withhold for 2 weeks after single-dose vaccination

JAK inhibitors hold for 1 week after each vaccine dose

Abatacept
hold both 1 week prior and 1 week after first vaccine dose 

(no interruption around second vaccine dose)

Cyclophosphamide
Time administration to occur ~1 week after each vaccine 

dose

Acetaminophen, NSAIDs
If disease stable, withhold 24 hours prior to vaccination (no 

restrictions after vaccination)

Rituximab
Schedule vaccination for initiated ~4 weeks prior to next 

scheduled rituximab cycle; 



Should I receive a SARS CoV-2 booster? 

















Summary 

• Is the COVID 19 vaccine experimental? 
• The current authorized COVID 19 vaccines are based on decades of research using 

multiple viral pathogens clearly demonstrating their  safety. 

• Is the SARS CoV-2 Vaccine Effective? 
• Covid 19 vaccines are effective in preventing  symptomatic disease and infection 

across age groups and co-morbidities.

• Is it safe? What if I have allergies? 
• the safety profile of COVID 19 vaccines are excellent, similar to other vaccines such 

as influenza. 

• It can be safely administered to allergic individuals. 

• Anaphylaxis is rare. 



Summary

• What about vaccinations for immune suppressed individuals? 
• Data in immune compromised populations are limited. 

• Vaccination is safe with efficacy even in patients with antibody deficiency. 

• Should I receive a SARS CoV-2 booster? 
• A third dose of mRNA vaccine appears to be effective in preventing 

symptomatic disease, particularly in the elderly. 


