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• Support for COVID-19 vaccine clinical trial
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• Consultant for COVID-19 vaccine clinical development
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Effective vaccines

Upcoming vaccines in efficacy testing

Vaccine distribution

Anticipated questions
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Remdesivir decreased 
the time to recovery

Beigel. NEJM. 2020;[Epub].

Beigel et al. NEJM 2020 
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Baracitinib improved recovery
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Kalil et al. NEJM 2020 

RECOVERY group. NEJM 2020 
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Dexamethasone (steroids): RECOVERY Trial
• Decreased mortality rates

Baracitinib (UAB study by Drs. Erdmann and Goepfert)
• Improved patient outcome on top of Remdesivir

Are steroids better than baracitinib? ACTT4
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Anti-inflammatory drugs
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Overview of Immune Responses

Immunity

Adaptive
Immunity

Passive (maternal)

Active (infection)

Passive 
(antibody transfer)

Active (immunization)

Innate
Immunity

Artificial

Natural
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Inpatient and Outpatient 
Treatment Studies at UAB: 
Drs. Turner Overton and 
Sonya Heath
Outpatient Prevention Study: 
Dr. Greer Burkholder

Eli Lilly: Outpatient and EUA
Regeneron: Inpatient

Monoclonal antibodies
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Inhaled SARS-CoV-2 monoclonal antibody decreases 
viral shedding in a hamster model
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James Kobie
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Plasma Donation

Outpatient study at UAB Dr. Sonya Heath
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Dr. Sonya Heath
Outpatient
Inpatient
EUA

A sample of other studies at UAB
ACTT3: Remdesivir vs Remdesivir with interferon-beta

ACTT4: Baracitinib vs Dexamethasone

IL-1 antagonist
• Anakinra (Drs. Randy Cron and Winn Chatham)
• Canakinumab (Dr. Turner Overton); did not work

I-Spy (Drs. Derek Russell and Sheetal Gandotra)

NRP2 modulator (Dr. Mike Wells)
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An ounce of prevention…Vaccines!
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T cell activation increases into convalescence

CD4 T cells

Files et al. JCI 2020 

Clonal Nature of Adaptive immune Response
Allows for Immunological Memory
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Adapted from Plotkin et al. Vaccine 2009

Antibodies are the Primary Correlates of 
Vaccine Protection

Neutralizing Antibodies

Functional Antibodies

Polio
Measles
Rabies
Diphtheria
Tetanus Hepatitis A

Hepatitis B
Hib polysaccharide
Hib conjugate
Mumps
Influenza

JEV
Typhus
Rubella
Shingles
Influenza
Cholera
Chickenpox
Pneumococcal
Meningococcal

Smallpox
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Adapted from Plotkin et al. Vaccine 2009

Neutralizing Antibodies

Functional Antibodies

Polio
Measles
Rabies
Diphtheria
Tetanus

Hepatitis A
Hepatitis B
Hib polysaccharide
Hib conjugate
Mumps
Influenza

JEV
Typhus
Rubella
Shingles
Influenza
Cholera
Chickenpox
Pneumococcal
Meningococcal

Smallpox

Vaccine Development Pathway

 Traditional vaccine development pathway[1]

‒ Target discovery/validation, preclinical stage, manufacturing development, clinical 
assay optimization: 3‐8 yrs

‒ Phase I (safety), phase II (safety/immunogenicity), phase III (safety/efficacy) clinical 
trials: 2‐10 yrs

‒ Regulatory review: 1‐2 yrs

Slide credit: clinicaloptions.com
1. Heaton. NEJM. 2020;[Epub]. 
2. The New York Times. Coronavirus Vaccine Tracker. https://www.nytimes.com/interactive/2020/science/coronavirus‐vaccine‐tracker.html 

SARS‐CoV‐2 Vaccine Candidates in Development[2]

Preclinical Phase I Phase II Phase III Approval

Vaccines not
yet in human trials

Vaccines testing 
safety and dosage

Vaccines in expanded 
safety trials

Vaccines in large‐
scale efficacy 

tests

Vaccine approved 
for limited use

140+ 19 12 5 1

Virus genes 
(some inactive)

Vaccine Candidates in Development for SARS‐Cov‐2

Slide credit: clinicaloptions.comFunk. Frontiers in Pharmacology. 2020;[Epub].

Vaccine Platforms Vaccine Candidates
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Other DNA

RNA

SARS‐CoV‐2
inactivated

SARS‐CoV‐2
live 
attenuated

Viral vector
(nonreplicating)

Viral vector
(replicating)

Protein based

Viral vector
(nonreplicating)

Viral vector
(replicating)

Virus
(inactivated)

Virus
(attenuated)

DNA

RNA (+ LNPs)

Protein based
(eg, spike)

Coronavirus
spike gene

Virus genes 
(some inactive)

Coronavirus
spike genePfizer

Moderna

AstraZeneca
Janssen

Novavax
Sanofi
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COVID 
Vaccine 
Development
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Moderna COVID-19 Vaccine Timeline
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January 10:
SARS-CoV-2 sequence

January 17:
mRNA vaccine

March 16:
Phase 1/2 study

April 16:
US Gov. Support

July 27:
Phase 3 study

August 11:
More US Gov. Support

November 16:
94% effective

December 18:
FDA EUA approval

How so fast?
1. Targeting the Spike protein (2003)
2. Rapid identification and sequencing
3. Rapid mRNA vaccine development
4. Combined phases 1&2
5. Rapid enrollment (>30,000)
6. Large numbers of infections
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How the mRNA Vaccines Work

Source: “How the Pfizer-BioNTech Vaccine Works”; The 
New York Times; Jonathan Corum & Carl Zimmer 

T cell

B cell

Muscle cell

Spike proteins

SARS-CoV-2

Spike 
genome

Lipid nanoparticle 
with mRNA

APC

T cell

T cell
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22Jackson et al. NEJM 2020 
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mRNA-1273 COVID vaccine induces neutralizing antibodies

23Jackson et al. NEJM 2020 

Ps
VN

A
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24Baden et al. NEJM 2020 
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mRNA-1273 phase 3 vaccine schedule
Vaccine vs placebo at day 1 and day 28

30,420 randomized

15,210 100mcg mRNA

15,210 placebo

~28,000 included in per protocol analysis
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Baden et al. NEJM 2020 
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Demographic and Clinical Characteristics at baseline
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Baden et al. NEJM 2020 
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Local Events
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Baden et al. NEJM 2020 
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Systemic Events
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Baden et al. NEJM 2020 
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mRNA-1273 Vaccine Efficacy
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Baden et al. NEJM 2020 
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mRNA-1273 vaccine efficacy in subgroups
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Baden et al. NEJM 2020 
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mRNA-1273 vaccine in those with prior COVID infection
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Baden et al. NEJM 2020 

Treatments                   Effective Vaccines Upcoming Vaccines            Vaccine Distribution           Anticipated Questions

26 27

28 29

30 31



1/15/2021

6

mRNA-1273 vaccine efficacy with severe COVID risk

32

Baden et al. NEJM 2020 
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Vaccines with the potential for rapid EUA
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Voysey et al. Lancet 2020 

Chimp Ad recombinant from AstraZeneca

Vaccines with the potential for rapid EUA
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18-59yo >60yo

Ad-26 recombinant from Janssen

Sadoff et al. NEJM 2021

Fully enrolled 44,000 participants

Better data in communities of color
Better data for prevention of severe COVID?

Efficacy read in the next week or 2

EUA at the end of the month

Recombinant protein vaccine efficacy study from Novavax just started!
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Keech et al. NEJM 2020 
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COVID Vaccine Allocation Plans UAB Progress in Vaccine Distribution
10,725 doses of Pfizer mRNA vaccine delivered mid December

9,713 doses administered

17,525 new doses of the Pfizer mRNA vaccine received on 1/04/2021
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Do I need to be vaccinated every year?

Unknown 

Viral variants

39
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Do I need to be vaccinated every year? Durability

Antibody responses 4 months following mRNA-1273 vaccine

Widge et al. NEJM 2020 
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I am pregnant or lactating, should I get the vaccine?

Pregnancy is a COVID high risk group

Not studied in these groups

Recommended by various organizations including ACOG
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I had an anaphylactic reaction to the influenza vaccine, should I get the 
COVID vaccine?

CDC recommendations, December 2020
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I recovered from COVID infection, should I receive the vaccine?

YES but wait 90 days

Unlikely to get re-infected by then

Allow more vaccine doses for others

Less likely to develop systemic reactions?

Immune responses may be better with vaccine
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Poor induction of follicular helper T cells following infection
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Should I obtain an antibody test to see if I responded to the vaccine?

Unknown

Correlate of protection not known but unlikely to be protective if no 
antibodies are induced

Be sure you get the correct antibody test (S not N antibodies)
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I developed Guillain Barre Syndrome following a flu shot, should I receive 
the vaccine?

Prior GBS patients were excluded from most COVID vaccine efficacy studies

BUT

No cases of GBS have been reported in clinical trials
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Do COVID vaccines protect against SARS-CoV-2 transmission?

Unknown!

Hassan et al. Cell 2020 

© UAB. All Rights Reserved.

47Testing the intranasal SARS-CoV-2 vaccine in mice

Intranasal Ad5 
vaccine containing
S1 domain from 
Spike or RBD 
domain from Spike
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Spike Specific serum antibody responses (IgG)
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Day post-RBD vaccination
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COVID vaccines have been developed rapidly beating prior record by 4 years

SARS-1 knowledge

New technology

New trial design

Rapid enrollment into large trials 

Growing pandemic

Relatively low viral mutation rate

Continued vigilance of vaccine side effects…

Conclusions 48
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Unanticipated questions?
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