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Virus neutralising antibodies (VNA) are currently the best proxy for protection

Science 2020;369:510
SARS-CoV-2 infects Virus infects ACE2-expressing ~ Severe disease involves disruption )
ACE2-expressing nasal type Il alveolar epithelial cells  of the epithelial-endothelial barrier, Protect against common-cold HCoV
epithelial cells in the and patients exhibit complement deposition, and
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J Clin Microbiol 2020;58:¢02107

Protect non-human primates against reinfection

Correlate of protection in NHP (purified IgG transfer
and CD8-cell depletion experiments )*

Observational study outbreak
fishing trailer ‘American Dream’

*McMahan et al. Nature 2020, 4 December
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Long-standing experience vaccine development

Cutter incident (1955)
Inadequate inactivation polio vaccine virus

Vaccine associated enhanced respiratory disease
Formaline inactivated RSV vaccine (1960)
No neutralising antibodies

Additional testing
if serious event are detected pre- and post-licensure
Rotavirus vaccine and intussusception (1998)

Continuous safety evaluation ensures vaccine safety

Rigorous pre-clinical and clinical testing

All'batches are tested for safety

Understanding mechanisms of action vaccine
and correlates of immune protection

Rare severe adverse events trigger a safety pause to trial or use

Continuing e of potential vaccine-related adverse

events post-licensure and post-marketing

Science 2020, 17 November

Potential risks associated with vaccine development for COVID-19

Antibody-mediated T cell-mediated
ADE VAERD VAERD

Mechanism Fc-mediated increase Immune complex formation and T,2-biased immune
inviral entry complement deposition response

Effectors Macrophage activation and Complement activation and Allergic inflammation
inflammatory cytokines inflammatory cytokines and T,,2 cytokines

Mitigation Conformationally correct antigens and high-quality Tyl-biasing immunization
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Table 1| Overview of NHP results

Company  Vaccine Doserange Neut.titre  Neut.titre Teell Challenge dose| URT LRT Species

(ref) candidate (route) afterprime  afterboost response  (route) protection  protection
(type)

Sinovac™ PiCovacc 3-6pg(im) None® 110 range’afer ND 10°TCID, (it) | Partil®  Partial Rhesus
(inactivated virion first boost; (low dose)® macaques
+aluminium 1:50 range after Complete
hydroxide) second boost (high dose)

Pfizer mRNA-BNT16262 30-100H9 g5 100 9621689 range  Yes 1.05x10°PFU | Complete  onpierg (9y) | RhESUS
(im) (in.it) @) macaques

AstraZeneca® ChAdOXnCoV-19  24x10°VP;  1:5-1:40 1101160 rarge® Yes 26x10°TCID,, | None (19 Partial (1)° | Rhesus
(non-replicating  Txor2x(.m.) range® (it,oral,in, | None(29° Complete (29| macaques
AdV) ocular)

Janssen” Ad26COVS 1x10"VP  1100range’  NA Low 10°TCID, Complete  Completein | Rhesus
(non-replicating ~ (i.m) (in,it) inSPP SPPgroup® | macaques
AdV) group®

Moderna®  mRNA1273 2x10-100pg  ND* 150113481 Yes, 76x10°TCIDy, | None Partial (10 pg)*| Rhesus
(mRNAViaLNPs) ~ (i.m) range® CD4, Ty (in,it) (10pgF  Complete | macaques

Partial (100 pg)®
(1009

Novavax™  NVXCoV2373  2x25-25pg Notreported 1792023040  ND 10°plaque- | Partial Complete” | Cynomolgus
(spike protein + range* forming (lowdose)® macaques
Matrix-M) units (i.n,it) | Complete

(higher
doses)®

Nature 2020; 580:516 (modified results BioNTech added bioRxiv Sept 8, 2020)

BioNTech BNT162 (b1/b2)

Moderna mRANA-1273

Oxford ChAJOX1-S.

Storage requirements

Developer(s) BoNTech, Fosun Phama, Pier Moderma, NAD
Platiorm A FNA
Dosing 2 doses, inramuscular 2 doses, nramuscur
ated mANA encoding fl-ength taining codor-optmised
Description o ¥ 2
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ONE Vaceine Access Test score

Manutacture projections

tho UK

Approvalficensure

s00mionto 1 bi

Notyot approved for widesproad use

Vaccines undergo

see Clinical trials and Trial mapper tabs forfuther detals). nfomaton on

https:/vac-Ishtm.shinyapps.io/ncov_vaccine_landscape/#

ABOUTONE  THEISSUES ~ BLOG

Vaccine Access Test

aceinomost cetavaccm st?

TheVaceine Acosss Tt anwers this question

s andhalpngscanomies rcover

saing

promising vacain canddates. Here'show they sack up

'Because none of us is safe until all of us is safe’
@ TAKE ACTION

https://www.one.org/international/vaccine-access-test/

mRNA-1273
(Moderna)

BNT162b2

(Pfizer)

mRNA in lipid nanoparticles | mRNA in lipid nanoparticles| recombinant spike protein

full-length spike protein  full-length spike protein

saponin-containing

NVX-CoV2373
(Novavax)

full-length spike protein
with 2 stabilizing mutations | with 2 stabilizing mutations - with 2 stabilizing mutations

ChAdOx1 nCoV-19
(Astra Zeneca)

CoronaVac
(SinoVac)

Replication deficient vector | Inactivated whole virus

full-length wild-type version
spike protein

Matrix-M 2ot
3-week prime-boost 4-week prime-boost 3-week prime-boost 4-week prime-boost 4-week prime-boost
Medium range VNA Medium range VNA High range VNA Medium range VNA Lower range VNA

70% fever 40% fever after booster dose - Malaise, fatigue, headache | Fatigue, headache, feverish Excellent safety

Lower reactogenicity and
immunogenicitiy in older
people

Lower antibody titres in
older persons

‘Who will get the Pfizer vaccine first?

Residents ina care @ Evnvoneageds0a
home for older adults, over, & frontline health
& their carers & social care workers

-4
-3

People aged (@) Aged 708 over &those
75 & over who are clinically
extremely vulnerable

<
¢

Aged 65
&over

People aged 16 - 64
wit1 underlying health
corditions

.-
&

(@) Agedcos over (8) Aged 55 over (3) Aged 508 over
Firs batch il be given to NFS hosptal staffand patiens, and some care
workers. Groups may overlap

‘Source: Government briefing / Department of Health ooe

Protection against clinical (severe) disease

Protection against infection

Protection against transmission
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Reinfections with
common cold corona
virus occurs regularly
over the years

1. Infections with different
strains of CoV

2. Infections with same strain
but antigen drift
(HCoV-229De)

Nature Med 2020;26:1691







