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Excess mortality during COVID-19: Number of deaths from all causes
compared to previous years, South Korea
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Excess mortality during COVID-19: Deaths from all causes compared to previous
years, all ages
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COVID-19 vaccine doses administered per 100 people, Mar 18, 2021
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AlASES) . A
™ O 1 Lateral flow antigen testing |
74 EFR Lateral flow device (LFD testing is a fast and simple way to test people who I|I

A do not have symptoms of COVID-19, but who may still be spreading the virus. FREiE.
= =0

In seme circumstances lateral flow tests can also be used for other diagnastic ||
taske. %

i
The tests are easy to use and give results in 30 minutes. Those wha test 5% '\ \/
positive mustimmediately seli-isolate to avoid passing the virus on to others.

Why lateral flow tests are being offered

Hestapmtes Around 1in 3 people with COVIDA2 da not have symptoms, so a test that —
rapidly detects thase otherwise hidden cases is avery useful additional tool . !
Me et for tackling the virus, ;\
;8 — Negative result |
Lateral flow tests are practical, easy to interpret and can be used in a wide [ |
range of settings. This makes them ideal for widespread use in the o | l‘
:: 3 community. o f \
HE HKE [’
LT T e ek Clinical evaluation by Public Haalth Enaland (PHE) and Oxford University II |
shows that tha tests parform bast whan Levals of virus are at their highest, _ f
Thousands of positive COVIDAS cases have already been detected using !
these tests,
cC Jle€

Each positive case identified can help prevent many additional people

T 5T Results void becoming infected over time.
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Recovered or
death
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S - ) | . H 4

das ! s
il i Symbol | Description Value |Reference
dE 1 .
55 =B 3S —KE, K Progression rate 1/4 | reference
dl i
Y E—al o Isolation rate 1/4 | reference
dt ) ;. _f

| S 2 Removal rate for

gE - Y Hospitalized indi | 1/14 | reference
dR viduals

a -

where N =5+E+/!+H+R.
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Cumulative number of cases(n)
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- Trials of covid-19 vaccines are too different to have comparable results

Vaccine Measures of efficacy

Efficacy*®, % Key differences
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- Mass-vaccination data suggest two types of vaccine have similar efficacy

Efficacy of a single dose, %
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i
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Days since vaccination
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Against hospitalisation
Scotland, all ages

100
85% confidence
80
60
40
Each dot represents efficacy 1
during a week-long period

centred around the given day
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Days since vaccination

a preprint for the Lancet published on March 3rd
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Care home residents 0.3m

Residential care workers 0.5m
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Healthcare workers Z.4m
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A5 OF INFLUENZA

SOME SELECTED LANDMARKS

L1918 start of -Spanish fiv pandamic
Igentification of wirus asticlogy of influsnza in pEs
Identification of vires astiology of human influesza
Growth of influenza vires In eggs

1940 identification of influenza B virus

1941 Aeglutination of red blood cefls — basis of HAHAl assays

Recentor-destroying enzyma (NAL activity (dentifies

942

it vaccine licensed

5 Identitication of influenza C vins
Discovery af Interferan
Stan of HZN2 pandemic

structure of negat sabned virus

S955 Ewctron
Amantadine licansed for use against Influenza A

Start of H3NZ pandemic

S5 peyelopmant af high yield reassortant vaccing vinises
1971 chamacensation of the profein compasition of the vins

19? 1 Reasserbment between human and animal viruses as the origin of pandemic viruses

1975 singe Radisi Difusion test established s standard for vaeeina potancy

1976 il e sameiid e el
1977 Re-emergance of human HINI subtype.
1978-82 il 8 genome sagments of

Estatsdishiment of ths WHO Global Infiuenza programme and World Influenza Cantre

Antigenic relationships betwean human and animal influanza viruses recognised

GED integrated classification of influgnza A sublypes

SE L HA cloavability associated with pathogenicity af avian inses
e

81 Antigenic structure of HA defined by monacional anlibodes
]_ 53 l_‘i.'.j Low pH changes in HA structure associated with membrane fusion

|- structine of NA

Mx restriction factor gene characterised

M2 idantifid as target of amantadine

0 Poptide basis of T-cell recognition

Feverse genetic manipulation of influenza viruses
Intrechuction of PCR for diagnosis and surveillance
Structure-based design of NA inhibitar (zanamivirl
Tdentification of pramater elements for the palymerase
M2 charactensad as a proton-selective channel
First hasman cases of HSN1 infection in Hong Keng
Recognition that NS1 inhibéts inferleron-mediated andiviral responses
Zanamivir and Csaltamivir licensed far use against influenza A and B
Flasmid-based raverse genetic construction of influenza viruses
Live attenuated nasal spray vaccine approvad
) Reconstruction of the 1918 pandemic virus
0 Broadly reactlve hisman monoclonal antibodies as potential therapeutics
S Start of HINI Pandemnic
2011 wHO Pandarmc Influenza Preparedness Framework ratified

2013 First human cases of H7N infuction in Chira
2014 stray crystal structure of the trimeric influenza polymariss
2018 First antiviral targsting the polymerase apgraved

19871 Koray erystal structure of HA; molecular basis of antigenic wariatian and receptor binding

Species-specific differences in receptar specificity of influenza A viruses identified

100 Years of

COVID-19

2019~2119

2019 First case of COVID-19
Jan 2020
Mar 2020

Dec 2020

2119

The genetic sequences for the novel coronavirus from the People’s Republic of China
WHO declared the pandemic caused by coronavirus disease 2019 (COVID-19)

UK became the first country in the world to approve mRNA vaccine

?
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Annual persistent COVID-X epidemics???

Northern Hemisphere

4 7 o

Tropics {

A
)

Southern Hemisphere
‘Source-5ink” model: Annual persistent influenza epidemics

Rambaut et al., Noture 2008

How to prepare the next pandemic?
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Proteomics
Serum Protein
Abundance
Ag-Ab/MHC

Metabolomics
Serum Metabolites

— K

Lipidomics
Glycomics

Bioinformatics
Population
genetics
BETcell
receptors

Interactions
Structure-
Function

Antigen
Prediction &
Design

Genomics Systems Analysis
GSEA Analysis
Netwark Analysis
Gene Modules
Mathematical
Models

= Transcriptome
* Epigenome

= Microbicme

*  GWAS

Iteractive Cycles

Deeper understanding of immune response
Predictive signatures of vaccine efficacy
Predictive markers of adverse reaction
Novel correlates of protection

Optimal vaccine antigens

Improved adjuvants

Dr. Ho-Wang Lee Legacy

v First discovery of hantavirus in 1976, which causes HFRS and HPS

v First development of a vaccine against hantann virus in 1990
v The Ho-Wang Lee Lecture in the American Society for Virology

v National Academy of Science Foreign Member, USA
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Who will be a game changer
in COVID-X treatment?

B
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MNew Eng J Med 2021 Feb 18,384(7).610-618,

older adult patients (>65yrs)
within 72 hours after the onset of mild Covid-19 symptoms

A total of 160 patients underwent randomization. In the
intention-to-treat population, severe respiratory disease
developed in 13 of 80 patients (16%) who received
convalescent plasma and 25 of 80 patients (31%) who
received placebo (relative risk, 0.52; 95% confidence
interval [Cl], 0.29 to 0.94; P = 0.03), with a relative risk
reduction of 48%.

LeE B3 35 Y Ha

W 2200 wmnzne w20

Early High-Titer Plasma Therapy to Prevent Severe Covid-19 in Older Adults
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N
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Figure 1. Time to the Development of Severe Respiratory Disease Due to
Coronavirus Disease 2019, According to Trial Group in the Intention-to-
Treat Analysis.

Shown are Kaplan—Meier estimates of the time from the intervention
{sdministration of convalescent plasma or placeba) to the development of
severe respiratory disease. The tick marks on the curves represent the in-
terquartile range in the Kaplan—Meier time-to-event analysis in the conva-
lescent plasma and placebo groups

Mew Engl J Med 2021 Feb 18,384({7):619-629.
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ACTIV-3/TICO LY-CoV555 Study Group

A Neutralizing Mconoclonal Antibody for Hospitalized Patients with Covid-19

NEIM 2021 Mar 11;384(10):905-914.
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*: Mo adjustment for multiplicity

**: Nominal significance
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A Neutralizing Mconoclonal Antibody for Hospitalized Patients with Covid-19
ACTIV-3/TICO LY-CoV555 Study Group

NEJM 2021 Mar 11;384(10):905-914.
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A Neutralizing Monoclonal Antibody for Hospitalized Patients with Covid-19
ACTIV-3/TICO LY-CoV555 Study Group

NEJM 2021 Mar 11;384(10):905-914.
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—. Molupiravir (MK-4482)
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RECOVERY trial from UK

N Engl | Med. 2021 Feb 25;384(8):693-704
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Tocilizumab for COVID-19

i B e Tocilizumab in Patients Hospitalized with Covid-19
a— B Pneumonia.

g o 056 0 L a3 09 N Engl J Med. 2021 Jan 7;384(1):20-30.

% L" Plac
: PO o et s s P S R SV
o0 =" : ) e m

et Tocilizumab in Hospitalized Patients with Severe Covid-
e BRDBEETERSSENER 19 Preumonia.
T S i3 Bl o B AR oo Syl N Engl J Med. 2021 Feb 25:NEJMoa2028700.

A bmpevarnant bn Ovlinal Cliskes! St B Houpitst Cischangs

i £

2 i

3 3 i

P B L

il
Daps -7

Mo s Risk Nt Risk
Tooligenah 294 284 378 280 108 189 169 18 17 134 LB 118 10 107 9% Tochrwrah 293¢ 290 7% 134 2N 24 197 N 18 o ous 2 A s
M aeo jaa aous 1w s 1w LA Lt 1 W e B & 58 Macete ILLIET A 41 I ¥ ) (F L Y ] i ” L I U W ELl ) =
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e e oo Safety and efficacy of inhaled nebulised interferon beta-1a (SNGOOT) for
— ) Iy treatment of SARS-CoV-2 infection: a randomised, double-blind,
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Peginterferon lambda for the treatment of outpatients with
COVID-19 a phase 2, placebo-controlled randomised trial.
Lancet Respir Med. 2021 Feb 5:52213-2600(20)30566-X.
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Non-clinical results

# who got
vaccine

Protection from
hospitalization
from COVID-19

Protection from
COVID severe dz
(some at home)

milder COVID

MRNA-1273 Neutralizing Abs; Strong | ~15,000 97% (1 in vaccine | 97% {30 cases in 94.1%
mRNA in lipid Thi CD4+, CD8+; arm after 1% dose | placebo arm; 0 in
mOdemQ nanoparticle protection from hospitalized) vaccine reported but
challenge (macaques) 1 severe per FDA)
BNT162b2 Neutralizing Abs; Strong | ~18,600 100% 100% (9 cases in 95%
mRNA in lipid Thl CD4+, CD8+; placebo arm; Oin
nanoparticle protection from vaccine- 1 initially
challenge (macagues) severe but not)
INJ-78436725 Neutralizing Abs; Strong | ~22,000 100% (7 deaths; | 85% across 3 sites 72% US; 66%
Non-replicating Thl CD4+ > Th2; CD8+; Us, Latin 16 (89% in South Africa | Latin America;
human challenge protection America, hospitalizations —95% of strains 57% S. Africa
adenovirus/DNA (macaque) S. Africa all in placebo) 501YV2) (95% B1.351)
AZD 1222 Neutralizing Abs; Strong | ~8588 100% 100% (15 in placebo | 70% overall;
Non-replicating Thi CDA+ >Th2: CD8+; - all hospitalized; 0 76% 1 dose; S.
AstraZeneca | Chimp Adenovirus- protection from in vaccing) Africa trial
DNA challenge (macaques) halted for mild
NVX-CoW2373 Neutralizing Abs; Strong | ~9700 100% 100% (but only 1 96%; 89% B117
NOVAVAX  spike protein/RBD + Th1 CD4 > Th2; challenge | (Phase 3 severe in placebo; 0 | UK; 60% SA
Matrix M adjuvant protection (macagues) UK; 2b SA) in vaccine) (94% B.1.351)
. Ad26 and AdS NAbs; IFN-y secretion ~14964 100% 100% (20 in placebo; | 91.6%
S-Dutnlk v adenovirus/DNA PMBCs, cellular response 0 vaccine)
w Sinovac | Inactivated virus Antibodies (T cells next) | ~12500 100% 83% (tx needed) 50.7% across
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Time Course of SARS-CoV-2 Antibody Binding
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Globally, as of 2:27 PM CET, 21 March 2021 there have been 122,524,424 confirmed cases of
COVID-19, including 2,703,620 deaths received by WHO from national authorities.

New confirmed cases, by date of report (n = 122,524,424)
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