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Coronavirus Disease 2019 (COVID-19) Vaccines

Introduction:
At least 200 candidate vaccines are in the preclinical or clinical stage of development, including 4 candidate vaccines currently in clinical trials in the United States. 
[bookmark: _Hlk49256113]Ensuring that COVID-19 vaccines are safe and effective, as well as appropriately allocated and implemented, will be critical for the prevention of disease and reducing the effects of disease on society. 
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Summary of two vaccine candidates currently in clinical trials
1. mRNA-1273 by Moderna: encodes for the full-length spike protein, robust neutralizing antibody response in mice and non-human primates 
a. No indication of enhanced respiratory disease after viral challenge
b. 100 mcg two-dose series seroconverted all participants
c. Well tolerated in all age groups. Tenderness at injection site most common adverse reaction, especially after 2nd dose.
d. Plan to do further evaluation in pediatrics, pregnancy, and immune deficiencies.
2. Pfizer/BioNTech mRNA
a. Two clinical studies assessed the safety, tolerably, and immunogenicity of ascending dose levels (US 1/2/3 study and Germany 1/2 study)
b. Based on the totality of data, Pfizer chose to advance BNT162b2 at 30 ug dose levels
c. Pain at injection site most common side effect for 18-55 years and 65-85 years. 
d. Other symptoms included fever, fatigue, headache, chills, vomiting/diarrhea, muscle pain and joint pains but no serious side effects were found.
e. A robust SARS-CoV-2 50% neutralization titers after 2 doses
f. BNT16b1 induces a strong CD4+ and CD8+ cell Reponses with Th1 dominance in German trial
g. Phase 1 demonstrated encouraging safety & immunogenicity for BNT162b2, supporting advancement to Phase 2/4
h. Robust SARS-CoV-2 neutralization titers after 2 doses of BNT162b2 in Phase 1 exceed those in human convalescent panel (HCS)
i. Phase 2/3 started July 22, 2020
j. One problem is needed to keep at specific temperature and thus special unit. 
k. CDC is working on the refrigeration of the vaccine to hopefully by-pass the need for a separate unit
l. The Pfizer vaccine is enrolling 19% African American and 4% Hispanic.
3. Safety of vaccines: several agencies follow vaccinations for safety such as VEARS, CDC’s clinical immunization safety assessment (CISA) project, Vaccine data safety datalink (VDS), as well as state and local reporting agencies and many others. Current monitoring systems are in place to monitor the safety of COVID-19 vaccines.
4. Epidemiology:23, 5,682,491 documented cases of Coronavirus infection and 176, 223 death in the US as of Aug 23, 2020. The following chart indicates the high risk underlying medical conditions according to age:
[image: ]
5. Prioritizing the COVID Vaccine when available: below is the present possible situation, but not finalized. [image: ]
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COVID-19 vaccines in human clinical trials — United States*

Candidate Manufacturer Type Phase Trial characteristics Trial #s
mRNA-1273 Moderna TX, Inc. mRNA n * 2doses (0, 28d) NCT04283461 (11)
* IM administration NCT04405076 (11)
* 18-55, 56+ years NCT04470427 (1l1)
mRNA-BNT162  Pfizer, Inc./BioNTech mMRNA 1/n/1m * Single or 2 doses NCT04368728
* IM administration EudraCT 2020-001038-36
* 18-85 years ChiCTR2000034825
INO-4800 Inovio Pharmaceuticals, DNA 1/ * 2doses (0, 4w) NCT04336410 (1)
Inc. plasmid * SCadministration/ NCT04447781
electroporation
* 218 years
Ad26COVS1 Janssen Pharmaceutical  Non- /1 * 2doses (0,56d) NCT04436276
Companies Replicating * IM administration

Viral Vector

* 18-55, 65+
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COVID-NET: The most common underlying medical conditions among

hospitalized adults varies by age group

March 1-August 15, 2020
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Tier 1:
e Those most essential in sustaining the ongoing COVID-19 response
e Those at greatest risk of severe illness and death, and their caregivers
o Those most essential to maintaining core societal functions

Tier 2:

o Those involved in broader health provision

o Those who face greater barriers to access care if they become seriously ill
o Those contributing to maintenance of core societal functions
.

Those whose living or working conditions give them elevated risk of infection,
even if they have lesser or unknown risk of severe illness and death




