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Disclosures

• Exhausted, but…

• Relieved & hopeful



In US, 3 EUA vaccines:
• Pfizer
• Moderna
• Janssen/J&J



COVID-19 Vaccines in Clinical Trials

Source: WHO, 20APR2021



SARS-CoV-2 infects human cells via ACE2 for efficient viral entry

Mechanism of target cell entry
• Spike protein binds to ACE2 receptor 

via receptor binding domain (RBD)
• Endocytosis into vesicle
• Spike cleaved by endosomal proteases
• Fuses with endosomal membrane 

Zhu X, Liu Q, Du L, et al. Receptor-binding domain as a target for developing SARS vaccines. J Thorac Dis 2013;5(S2):S142-S148 





Adjuvanted protein subunit

mRNA

US Gov’t-Supported COVID-19 Vaccine Candidates



Speed Requires a Paradigm Shift

Source: CEPI



mRNA Vaccine Approach



COVID-19 mRNA Vaccine Design

Wang F. Med Sci Monit 2020



SARS-CoV-2 mRNA-1273 Vaccine Timeline



Moderna COVID-19 Vaccine: IgG Responses to S Protein

Binding Ab (ELISA) Neutralizing Ab (Pseudovirus)

Jackson L et al, NEJM, ePub 14Jul2020

Phase 1 Trial (<55 years old)



Moderna mRNA-1273 IgG Durability

Doria-Rose et al, NEJM,  06pr2021Phase 1 Trial



Phase 3 COVID-19 Prevention Trial Network

• NIAID-led consortium

Goals:
• Enroll 5 Phase 3 trials by mid-2021

– 30,000 participants/trial
• Harmonized protocol design

– Similar definitions of primary and main secondary endpoints
• Central laboratories
• Common DSMB



Moderna mRNA vaccine Accelerated 
Clinical Development

Phase 1

Phase 2

Phase 3

May 18: Preliminary Results

1st week of July: Blinded safety post-Vax#1

Mid-July: Blinded safety post-Vax#2

July 27th: Initiation of vaccinations



Moderna mRNA COVID-19 Phase 3 Trial Design

• Randomized, placebo-controlled, observer blind
• 100 µg mRNA-1273-P301 vs. saline placebo (1:1), IM 

Primary Efficacy Endpoint:
– ≥2 of fever, chills, myalgia, headache, sore throat, new olfactory/taste 

disorder, OR
– ≥1 of cough, SOB/dyspnea, OR clinical/radiologic evidence of pneumonia, 

AND
– NP, nasal or saliva sample + for SARS-CoV-2 by RT-PCR



Moderna mRNA COVID-19 Phase 3 Trial Design

35% Target Cases

70% Target Cases

• Target VE against COVID-19: 60%
• Lower 95% confidence limit >30%
• Total target # of cases = 151

• Assumed incidence of 0.75%/6 months in placebo arm
• Power = 90%, 1-sided false positive error rate of 2.5%

Original estimate: July 2021
Actual: Nov 2020



Moderna mRNA COVID-19 Phase 3 Trial Demographics

Baden et al, NEJM,  30Dec2020

• Enrollment closed on Oct 23, 2020: n=30,420 (n=349 at GW)



• Final analysis: reported on Nov 30, 2020
– 196 cases: 185 in placebo arm, 11 in vaccine arm

• VE = 94.1%, p<0.0001

– 30 severe cases (1 death): all in placebo arm
– Similar efficacy across age groups, racial/ethnic groups, co-morbidities

• EUA application filed with FDA on Nov 30, 2020
– FDA external advisory committee meeting: Dec 17, 2020
– EUA issued on Dec 18, 2020

Moderna mRNA COVID-19 Phase 3 Trial Results



mRNA-1273 Phase 3 Efficacy

Baden et al, NEJM,  30Dec2020



mRNA-1273 Vaccine Efficacy by Subgroup

Baden et al, NEJM,  30Dec2020



mRNA-1273 Phase 3 Trial: Safety

Baden et al, NEJM,  30Dec2020



mRNA-1273-P301 – Safety 

• Allergic Reactions
– 3 anaphylaxis cases, all unrelated (>10 days post-vax)

• Bell’s Palsy
– 3 cases in mRNA-1273, 1 in placebo
– All deemed unrelated to vaccine
– FDA: not more than background rate

• Dermal Filler Reactions
– 3 cases of facial/lip swelling in mRNA-1273 recipients



mRNA-1273: Unanswered Questions

• Pregnancy
– 13 pregnancies through December 2, 2020 (6 vaccine, 7 placebo). Vaccination occurred: 

• 1 spontaneous abortion, 1 elective abortion, both in the placebo
• Pregnancy outcomes are otherwise unknown at this time

• Pediatrics
• Asymptomatic Transmission

• ½ Dose? 
– Phase 2 trial included 50µg arm: immunogenicity MAY be equivalent 

• Delayed 2nd dose?



Moderna Phase 3 Plans: Unblinding

• All participants invited for “Decision Visit” to unblind
– Started at GW on Dec 30th, 2020
– All Decision Visits completed at GW on Mar 15th, 2021

• Placebo recipients offered vaccine 



Pfizer/BioNTech BNT162b2 mRNA Vaccine

• Phase 3 Trial: 40,277 participants
• VE = 95.0% (90.3 – 97.6)
• Similar safety profile to Moderna 

• EUA – Dec 12th, 2020
– Approved for >16 y/o

Polack et al, NEJM,  31Dec2020



AZD1222 (ChAdOx1 nCoV-19) Candidate Vaccine

• University of Oxford/AstraZeneca
• Replication-deficient chimpanzee adenovirus vector expressing the full-length SARS-CoV-2 spike 

protein 
• ChAdOx1 vector used to develop investigational vaccines against other pathogens: 

– Malaria, MERS, tuberculosis, influenza and chikungunya virus (Phase 1/2)

• Clinical development (Phase 1) initiated in April 2020
• Phase 2/3 in the UK 
• Phase 3 in Brazil

• CoVPN Phase 3 fully enrolled (US & International)



SARS-CoV-2 Vaccine Development:
Viral Vectored Vaccine Construct



AZ/Oxford Vaccine – Phase 3

• Primary Analysis included 1367 LD/SD and 4440 SD/SD
• 94% < 65 years old



AZ/Oxford Vaccine – Phase 3 Efficacy

Voysey et al, Lancet,  09JAN2021



31

AZ/Oxford Vaccine: CoVPN Phase 3 Trial

• Overall efficacy 79% at preventing symptomatic COVID-19

• 100% efficacy against severe or critical disease and hospitalisation

• Comparable efficacy result across ethnicity and age
– 80% efficacy in participants aged >65 years

Source: AZ



CoVPN: What’s Next?

EUA late Feb 2021

P2 Initiation Feb 2021

Development abandoned



Janssen/J&J COVID-19 Vaccine

Sadoff et al, NEJM, 22APR2021

VE: 
• 66% (symptomatic COVID-19)
• 85% (severe-critical COVID-19)



FROM MODERNA TO SANOFI….
COVID-19 Vaccine Trials at GW



Sanofi-Pasteur Phase I/II VAT00001 Study

• Same technology used to produce recombinant influenza vaccine 
• SARS-CoV-2 Spike protein + adjuvant
• Sept 2020, US, 440 ppts
• Good antibody response in younger people but lower levels in older 

individuals
– Seroconversion 85% in >50 yo, 62.5% in > 60 yo

• Led Sanofi to optimize the vaccine dose & formulation



VAT00002 Study at GW

• US Phase II: US, 720 ppts, ≥18 yo (50% ≥ 60 yo)
• Higher doses and greater purity of protein from VAT00001 study
• 3 different SARS-CoV-2 Spike protein doses (5, 10 and 15 mcg) with AS03 

adjuvant (GSK)
• 2 injections (21 days apart), randomized 1:1:1

– No placebo
• Participants randomized based on prior SARS-CoV-2 infection as naïve and non-

naïve

• Enrollment 24FEB2021 – 09MAR2021
– 44 enrolled at GW
– Vaccinations completed on 26MAR2021



VAT00002 Study at GW



COVID-19 Vaccine Trials at GW



GW COVID-19 Vaccine Trials Team

GW Milken Institute School of Public Health GW SMHS/MFA
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