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- 430 BC, OtEf|j|off M &3 A|, £F|CIH A (Thucydides)7h H21 &

“ 1t was with those who had recovered from the disease that the sick and the dying
found most compassion. These knew what it was from experience, and had now no
fear for themselves; for the same man was never attacked twice - never at least

fatally”
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* 1% (variolation): 25% (natural) death



4H M (Vaccine)2] AL

-1721'A
- Mary Wortley Montagu (E{7| =LAl £21) 7} E{7| Q1S9
Variolation (5 H5%H)2 =0 274

. H-=& Al ¢t variolation =

Z|2t not=0jAl 2




4 M (Vaccine)2] A}

-Edward Jenner (1749~1823): @29l 9| A}
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Essential medicines and health products

WHO publishes list of top emerging diseases likely

to cause major epidemics

WHO HQ SHOC Room
WHO /Christopher Black

10 December 2015 -- A panel of scientists and public health experts convened by
WHO met in Geneva this week to prioritise the top five to ten emerging pathogens
likely to cause severe outbreaks in the near future, and for which few or no medical
countermeasures exist. These diseases will provide the basis for work on the WHO
Blueprint for R&D preparedness to help control potential future outbreaks.
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» 2f AL (Lassa fever)
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* Ebola vaccine approved in Europe 2019. 11.11
* Merck Ervebo: genetically modified a vesicular
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Establishing a Global Vaccine-Development Fund

Stanley A. Plotkin, M.D., Adel A.F. Mahmoud, M.D., Ph.D., and Jeremy Farrar, M.D., Ph.D.

e NEW ENGLAND
JOURNAL of MEDICINE

Bl

Adel Mahmoud Jeremy Farrer

July 23, 2015

Stanley Plotkin
Rubella HPV, Rota Wellcome Trust
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CEPI - a Global Partnership

Founded in Davos, January 2017
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CEPI: Vaccine candidates & Platforms

Lassa

MERS-CoV

Nipah

Chimpanzee adenovirus

VSV

Vsv
Measles
DNA
RNA
Chimpanzee adenovirus
MVA
Measles
DNA
Protein Subunit
Chimpanzee adenovirus
Measles

Protein Subunit

Janssen & Univ. Oxford

Profectus Biosciences, Emergent Biosolutions
and PATH

International AIDS Vaccine Initiative (I1AVI)
Themis Bioscience
Inovio Pharmaceuticals
CureVac
Janssen & Univ. Oxford
IDT Biologika
Themis Bioscience
Inovio Pharmaceuticals
Univ. Queensland
Janssen & Univ. Oxford
Univ. Tokyo

Profectus Biosciences, Emergent Biosolutions
and PATH

CEPI Workshop 2019, Oslo
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DRAFT landscape of COVID-19 candidate vaccines

—09 Apr 2021
1. - Number of vaccines in clinical development 87
2. - Number of vaccines in pre-clinical development 186

3. - Candidates in clinical phase

Filter All Select phase of development (defaultis all)

Candidate vaccines (no. and %

PS Protein subunit 28 32%
VVnr Viral Vector (non-replicating) 12 14%
DNA DNA 10 1%

v Inactivated Virus 12 14%
EMNA RMA 12 14%
VVr Viral Vector (replicating) 4 5%
VLP Virus Like Particle 4 5%

VVr + APC VVr + Antigen Presenting Cell 2 2%
LAV Live Attenuated Virus 2 2%
VVnr + APC VVnr + Antigen Presenting Cell 1 1%
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Covid-19 HHAL 7Y

CHE S 2| 7H = Al =71

THH A Novavax, $16 SKHIO| 2 AlO|AH A
H}O| 2
LGZ}st
=E| &

s Moderna(mRNA)*, $32 |l A
Pfizer(mRNA), $19.5 I ’4H atst
Inovio(DNA)

Curevac(mRNA)
=t AstraZeneca(Oxford), $4, ChAdOx1 Ml 2| E adeno5-35
HFO|2]{A  canSino (Tianjin), adeno5 A OHH vsv
J&J, $10, adeno26

Gamaleya, adeno26/adeno5

Apeg 4 SinoPharm (Wuhan, Beijing)
SinoVac

g

N\
lara
¥
>

N



Global -0f ¢4 &t

BUK. WMEU " US.  Others

2B

0 1B
| |
AstraZeneca/Oxford - I

Movavax I

Johnson & Johnson . I

Moderna I |

CureVac -

Valneva I

Others
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University of Queensland
Merck
Sanofi/GSK
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0 A OtA E2tN| 4|7} QFAI 2}0| X} BoLt L HfEg A
Ebd] ChimpAdt ADD5 mRNA H4 Al mRNA B4 Al CHaH X
LY Aok 2,0000+3| & 60073 2 2,0000+3| & 4,0007t3| 2 4,0002+2| &-01°d
Global FLOj 302 36000+ 346007t 8236005+ 461007t 13214002
89.3%
95.6% (85%, uk variant
des 2k70% - 95% (92% = 1} 0| A 2t 94.1%
c=e S (2% 21} O] 22t ’ 60% SA, 49.4% with
HIV)
-20°C(24701 & s Ce/ -20°C(671 &
HExA 2-8°C(67H ) ) ol a0l
2~8°C(371 %) 2~8°C(5¥) 2~8°C(30¥)
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COVAX Facility 2| BH

Vaccines Pillar

C E P | Development and Manufactuning

fﬁ’} m':,imm Workstream Yellow  Policy and Allocation

: b i COVAX i
g_gﬂ@ Workstream Blue Procurement and Celivery At-Scale | Facil

. WO TS M&dtm B

= -+
SseorH S
v Global access ¥%!: & =710f 7HESIH AFY 328 L™= 7| Y
A4 OFFI T 23 X

SCz=E AEH 2]
v Impact-oriented and transparency: &< 0| &&= +=2/535 270 CHH|[SHH HFO[2 A
HIOE x| 226t 24 AL B ZA0f O/X|= S¢S 02{5t0] gEHTE = 2

v Solidarity and collective ownership: i 8! 55 27
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Country

Global Total

US.
China
India

EU

UK. +
Brazil
Turkey
Germany
Indonesia
France
Italy
Chile
Russia
Mexico
Spain
Israel
UAE
Morocco

Canada +

Global Vaccination Campaign

Doses

administered v

748,
178,
155,
97
90
38,
29,
18
17
14,
14,
12
11
11
10,
10
10
8,
8,
.

719,074
837,781
150,000

871,045
/513,682

444,540
207,473

428,917
.035, 698

727,509
108,557

/365,748
778,275
.650,000

642,873

.231,825
224,921

923,543
552,304

477,892

Enough for
% of people

27 .

10.
28.

11.
10.

10.
10.
30.

11.
26 .
41.
12.
10.

o S o B 5 ) BN & ) B T A T e T o o B e B o B = o B o

w0 oo M G o~

—h

% of population

given 1+
dose

34.

14.
47.
10.
13.
14.

16.
14.
38.

15.

58.

12.
16.

5

= MM~ = = = 0 M LD

L2 I N =

fully Daily rate of doses
vaccinated
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23.

o4 .

11.

[ IR (o TR o BN o TR 6 IR

.5

[T = « B B (=]

b,

administered
17,068,415
3,033,045
4,076,286
3,893,288
1,944,947

313,520
729,939
262,096
422,192
347,860
281,809
238,327
143,169

75,000
364,317
255,207

23,902

61,737

54,379
216,642
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Share of people who received at least one dose of COVID-19 vaccine

Share of the total population that received at least one vaccine dose. This may not equal the share that are fully vaccinated if the
vaccine requires two doses.

60% ~ L Israel

50%
- United Kingdom

40%

30%

20%
Germany

L France

Italy

10%

0% B
Dec 13, 2020 Jan 15, 2021 Feb 4, 2021 Feb 24, 2021 Mar 16, 2021 Apr 8, 2021

Source: Official data collated by Our World in Data — Last updated 9 April, 10:40 (London time) QOurWorldInData.org/coronavirus = CC BY
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Daily new confirmed COVID-19 cases

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the main reason for
that is limited testing.

50,000
40,000
France
30,000
20,000
Italy
/ Germany
10,000
United Kingdom
0
Oct 3, 2020 Nov 16, 2020 Dec 26, 2020 Feb 4, 2021 Apr 8, 2021

Source: Johns Hopkins University CSSE COVID-19 Data CCBY



DL} AMD} B

- O

Daily new confirmed COVID-19 deaths g
Shown is the rolling 7-day average. Limited testing and challenges in the attribution of the cause of death means that the number
of confirmed deaths may not be an accurate count of the true number of deaths from COVID-19.

1,200
1,000
800

600

Ital
400 aly
France
200 Germany

0 United Kingdom

Jan 29, 2020 Apr 30, 2020 Aug 8, 2020 Nov 16, 2020 Apr 8, 2021

Source: Johns Hopkins University CSSE COVID-19 Data CCBY



SARS-CoV-2 variants of concern

0 37kX] Ho|F 25 sHIRYUS Sl IHoM =lx|ien, 2E #HO|FE= RBDL

N501Y HO|E 7}X|1 Red colors represent mutations in RBD domain
Features B.1.1.7 B.1.351 P.1 lineage
(VOC 202012/01) (20H/501Y.V2) (20J/501Y.V3)
First detected Sep. 2020 Oct. 2020 Jan 2021
Country of first detection United Kingdom South Africa Brazil
Countries reported* 64 29 8
AH69, AV70, AY144, L18F, D80A, D215G,
Mutations in S protein REILT, A5, DIEIIE, AL242,AA243, AL244, IF-{1189|:)'ST2|<(21N1'7$2§Z'82|138Y1
P P681H, T716l, S982A, and  R246l, K417N, E484K, N501Y’ H655Y, and T;l027l
D1118H N501Y, D614G, and A701V ! !
* reported as of Jan. 28, 2021
l e |
D80A 242:244del E484K s1/s2 52
= el I I
SA A7O1V
HR1 CH CD
114 306 331 528  [591 686 816 910 985 10351068 1163 1211 1273
UK 69-70del 144del N501Y A570D P681H T716l S982A D1118H

Wang et al, BioRxiv (2021)
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ike us
hitps://www: facebook.com/InternationalVaccinelnstitute '

FoIIow us
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