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US Advanced Development for COVID-19 Vaccine Candidates

Company Platform Product Vaccination
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Accelerating COVID-19 Therapeutic Interventions and Vaccines
(ACTIV) and COVID-19 Prevention Network (CoVPN)
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Key mRNA-1273 Development Timeline
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Sequence for mRNA-
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Phase 1: Safety, Reactogenicity, Immunogenicity

‘mRNA-1273-P101 Study Design
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Key mRNA-1273 Development Timeline
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Key Design Considerations: Efficacy Trials

* Population Studied
* Increased risk for SARS-CoV-2 acquisition
« Increased risk for complications (>65y0), medical co-morbidities (DM, obesity, cardio-pulmonary dz)

* Primary End Point(s)
* CoV-Dis
« Prevention or reduction of severity of >moderate COVID illness
* CoV-Inf
* Reduction in mild COVID illness and asymptomatic infection
* CoV-Trans
* Reduce shedding of SARS-CoV-2 and acquisition
« Safety
* Key Study Populations
c miTT
« Safety

« Complete vaccination series (+2weeks), SARS-Cov-2 uninfected

- Statistical considerations
* VE at least 50% with lower bound of VE >30%
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* N=30,000
« 1:1vaccine: Placebo
+ Double blind, placebo controlled
+ 2vaccinations (d1 and d29), follow-up 2 years
« High risk for SARS-CoV-2 infection and increased risk for complications from infection
+ Population studied needs to represent the country and those disproportionately impacted
* Primary Outcomes
* Efficacy
+ COVID-19 starting 14 days after second dose (d42)
« Safety
* Key Statistical Assumptions
e + COVID-19 incidence rate over 6 months 0.75% in placebo group
% « Target Vaccine Efficacy (VE) 60% with lower bound 95% Cl >30%

COVID-19
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Enrollment: July 27 - Oct 23
* N=30,420 randomized
+ 30,351 received dose 1
* >96% received dose 2
+ 29,148 (95.8%) mITT
* 28,207 (92.9%) per-protocol

As of Nov 25 (data cut off)
+ Median f/u 63 days post dose 2 (range 0-97)

COVID-19




B Modified Intention-to-Treat Analysis
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A prefiminary report of a randomized controlled phase 2 trial of the
safety and immunogenicity of MRNA-1273 SARS-CoV-2 vaccine
, Roderick McPhee', Wenme Hoang, Hamikon Beaner”, Rolando Pijon’,
et e 06 betall ofthe RNA-1273 Study Grewp.
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d Efficacy of Single-Dose
DV2.S Vaccine against Covid-19
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Safety and Efficacy of NVX-CoV2373
Covid-19 Vaccine
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Effectiveness of an Inactivated SARS-CoV-2
Vaccine in Chile
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Safety, Immunogenicity, and Efficacy of the
e in Adolescents
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Where Are We Today

* mRNA (?Booster doses)
* Pfizer— FDA EUA 12/11
+ DSMB review: Efficacy data 11/9
* Cold chain considerations
* Up to 1.3 billion by end 2021
* Moderna — FDA EUA 12/18
+ DSMB review: efficacy data 11/16
+ Cold chain less challenging — ok at 2-8C for 30 days
+ Up to 1 billion doses by end 2021
* Viral Vector
* AstraZeneca
+ DSMB review: efficacy data 11/23
* Usein UK and elsewhere
* Janssen — FDA EUA Feb 27
* Phase 3 trial ongoing
+ Single and multiple doses regimens being studied
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Effectiveness of Covid-19 Vaccines
in Ambulatory and Inpatient Care Settings

* CoV-Inf

* Asymptomatic+
* CoV-Dis

« Mild/mod

* Severe — hospitalization, death
* CoV-Trans

« Surveillance — PCR, serology

s Saianes 7% €3

[hompson MG etal, NEM 8sept21

Emerging Safety Considerations

* mRNA
* Delayed local site reactions
* Anaphylaxis
* Myocarditis, anaphylaxis
* Viral Vectors
« Thrombosis (CVST, splanchnic), GBS

Pathologic Antibodies to Platelet Factor 4
after ChAdOx1 nCoV-19 Vaccination

Thrombosis and Thromboeytopenia
after ChAdOx1 nCoV-19 Vaccination

[ T ]

Thrombatic Thrombocytopenia
after ChAdOX1 nCov-19 Vaccination

Thrombotc Themboopenis ser 24 COV2 Vacenaion NEJM 09Apr21 and 14Apr21

Durability of mMRNA-1273 Immune Response
Phasel study follow-up, n=34, 100ug dose x2, 90 days post 2" vacclnation .and 1{;9 daxc.{n=aa)

£

Understanding VE (Vaccine Effigacy)

* CoR — Correlate of Risk
* CoP — Correlate of Protection
« Sieve Analysis

* Mechanism(s) of protection
* Immunologic bridging

* Key populations,

* Future generation vaccines
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CORRESPONDENCE

Three Doses of an mRNA Covid-19 Vaccine

in Solid-Organ Transplant Recipients
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Figure 1. Immunogenicity.
Panel A shows the prevalence of anti-severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) antibodies be.
fore and afier vaccination in the study population. Panel B shows ants-~SARS.CoV-2 antibody ters before and after
vaccination in the study papulation.

Kamar NEJM June 23, 2021

Comparing SARS-CoV-2 Serologic Assays
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SARS-CoV-2 Neutralization with BNT162b2 Vaccine Dose 3
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Breakthrough (delta) Covid-19 Infections: COVE Trial

Covid-19 Cases and Incidence Rates After mRNA-1273 Vaccination
DuringJuly 1st to August 27, 2021 in the Modified Intent-to-Treat Population
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[ ] Boosters
i
Protection of BNT162b2 Vaccine Booster 3 . Goal
against Covid-19 in Israel H T « Infection, illness, severe illness/death
‘. 1 " ; T * Use CoP for a ‘protective immunologic level’?
g l l l l J + Vary by vaccine platform?
i TR l * Variants
« Fully vaccinated by March 1, 2021 § . byl * Beta, delta, mu,...
* >60yo, Israel, no prior Covid +PCR : z ¢ Scena.r.los .
5 ) o e e EE * Initial vaccine:
* Covid-19 infection in August21 BN N NN EESNEREE o * Dose
R LIRS R R + Heterologous/homologous delivery system
s since BoosterVacinston « Heterologous/homologous insert
Figure 2. Reduction in » oup. * Time interval
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* Benefit
* CoV-Inf, CoV-Dis, Cov-Dis-severe, CoV-Trans
* By risk group
* lliness — age, co-morbidities
* Risk of acquisition — healthcare workers




Questions Before US

COVID-19

Efficacy shown in under a year!
+ ~95% for molecularly confirmed symptomatic Covid-19
* What about: acquisition, transmission

How much data do we need to judge safety?
« Phase 3 trials (~38,000 participants), median follow-up > 6 months post receipt full vaccination regimen
+ Less common (e.g., allergy) and longer term safety (>1 year, etc.)

What about?
+ Special populations: children, pregnancy, immunocompromised patients
+ Those with prior SARS-CoV-2 infection
+ Immunity - duration, development CoR/CoP (approval for next generation vaccines)
+ Impact of viral evolution — variants of concern (VOCs): alpha, beta, delta....

How do we prioritize distribution?
+ Increase supply
« Atrisk for acquisition, for severe disease
+ Global equity
How do we compare EUA vaccines and impact on vaccine development?
+ Asmore vaccines are shown to be efficacious - how do we choose; and timing of availability
+ Canvaccines be interchanged
Where do booster doses fit in?
+ Define benefit
« Primary series, dose, interval/timing, insert
Community acceptance/ Vaccine Hesitancy
* How do we gain trust
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