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. Vaccine available for use
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- Phase III G
Scientific evaluation and authorisation -
Large-scale production
Studies after authorisation )))
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? Vaccine available for use

->)) Pharmaceutical quality

- Non-clinical research

|
Phase III

Eae DLE

Clinical trials

Scientific evaluation and authorisation

))) Large-scale production

[} 3L (£

>>> Studies after authorisation

H B : https://www.ema.europa.eu/en/documents/presentation/presentation-how-
are-covid-19-vaccines-developed-marco-cavaleri_en.pdf
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Spike AAAAAA
.
modRNA CD4
formulated in APCs Helper T Cell
LNP enters cell oresent
S protein

fragments
Activates
T and B cells

§

pike. cDs+
protein Is C}’tOtOKiC
made and T Cell

processed

Eliminates virus
infected cells;
potentially increases
length of protection

Virus Neutralizing
Antibodies

Bind Spike proteins and
prevent virus infection
of human cells

Memory T and B cells
Provide immune memory to
ensure longer-term protection
against SARS-CoV-2

Hi 88 . Vaccines and Related Biological Products Advisory Committee. 2020512 H 108 & #t

https://www.fda.gov/media/144325/download
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Initially Four Vaccine Candidates

RNA

Variant Target Construct Regimen
162a1 RED subunit URNA Prime/boost
e T 162b1 RBD subunit modRNA Prime/boost
) ¥ 162b2 PZ-mutated full - o 4ieNA  Prime/boost

spike protein
SARS-COV-2 P2-mutated full Single
(3D Model) 162c2 spike protein saRNA injection

SARS-COV-2
Spike Protein 3D Structure’

uRNA: unmodified mRNA

madRNA: nuclecside modified mRNA saRNA: self-amplifying mRNA
1. Wrapp et al., 2020, Science.

H 88 : Vaccines and Related Biological Products Advisory Committee. 2020512 A 108 & #

https://www.fda.gov/media/144325/download
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ADVANCED MANUFACTURING

Validate Large Scale Production >

DISCOVERY & CLINICAL
PRECLINICAL DEVELOPMENT GLOBAL PHASE 1/2/3 TRIAL
SARS-CoV-2 Animal Phase 1 Pivotal Phase 2/ 3
Genetic Sequence Studies
In addition, ~A44,000 people
Phase 1 in Germany above 12 years of age
Weekly Data Monitoring Commitiee Reviews *', >
JAN MAR T ~ Potential BLA
2020 . . EUA Submission
Pfizer/BioNTech Candidate/Dose Selection Submission Goal: Q2 2021
Letter of Intent BNT162b2
Signed March 17, 2020 July 24, 2020 November 20, 2020

H 8 : Vaccines and Related Biological Products Advisory Committee. 202012 5108 & #}
https://www.fda.gov/media/144325/download
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%1/ 015 % 1/0/MAARER
German Study US Study
BNT162-01 C4591001
"'v" ‘T
18-55 years of age 18-55 and 65-85 years of age
12 active vaccine/cohort 12 active vaccine, 3 placebo/cohort
Safety, immunogenicity Safety, immunogenicity
Cell Mediated Responses Reactogenicity by e-diary

_— N\

% I ¥8/5— F TBNT162b1 &BNT162b2[=D LN T#RET L
BNT162b2% &iR

Hi 8 : Vaccines and Related Biological Products Advisory Committee. 2020512 H 108 & #}
https://www.fda.gov/media/144325/download
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9 |Rank corr p = 0.79 0.01 - § 3
Variance explained by linear model: 77.5% 100 J C ;
| e
rAd26-S + rAds-S T ANAIZTE
| -]
| 2 80
§ 951 0.05 \_ﬂar
- [ Mpderma E'_' =
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; | i # = z Ad26.COV2.S 4
E 901 Gan:g o & 01 5 g / :
@ " MNovavax g E
E " E 2 60 ChAdOx1 nCoV-19
E ~a g8 £
= 801 ! 0.2 ‘; &
- i —
701 . ,ﬁ i + 0.3 = CaoronaVac
&0 o . # O fAZ 0.4
- 40 -
50+ 4+"~ 0.5
| Sinovac
201 0.8
,U,.'. " - el S P " e - e 1
D.1 0.2 0.5 08 1 1.5 2 3 5
SARS-CoV-2 neutralization T T T T T T T
(geometric mean titer ratio of vaccinees to convalescent patients) 0.125 0.25 05 1 2 4 a8

Mean neutralization level (fold of convalescent)

Neutralizing Assay
Vaccine. 2021: 39: 4423-8 Nature Med. 2021; 27: 1205-11
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BNT162b2 (30 ug) Placebo Total
N=21,720 N=21,728 N=43,448
n (%) N (%) n (%)
Sex Male 11,183 (51.5) 10,942 (50.4) 22,125 (50.9)
Female 10,537 (48.5) 10,786 (49.6) 21,323 (49.1)
White 17,839 (82.1) 17,857 (82.2) 35,696 (82.2)
Race Black or African American 2,091 (9.6) 2,107 (9.7) 4,198 (9.7)
All others 1,790 (8.2) 1,764 (8.1) 3,554 (8.2)
Hispanic/Latino 5,672 (26.1) 5,668 (26.1) 11,340 (26.1)
Ethnicity MNon-Hispanic/non-Latino 15,928 (73.3) 15,940 (73.4) 31,868 (73.3)
Not reported 120 (0.6) 120 (0.6) 240 (0.6)
16-55 Years 12,780 (58.8) 12,822 (59.0) 25,602 (58.9)
>55 Years 8,940 (41.2) 8,906 (41.0) 17,846 (41.1)
Age 16-64 Years 17,176 (79.1) 17,190 (79.1) 34,366 (79.1)
65-74 Years 3,620 (16.7) 3,646 (16.8) =9000 7,266 (16.7)
275 Years 924 (4.3) 892 (4.1) (20.9%) 1,816 (4.2)

L}

Hi 8 : Vaccines and Related Biological Products Advisory Committee. 2020512 H 108 & #}
https://www.fda.gov/media/144325/download
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1 or more
of these symptoms

——

I:IHIZI . increased .

Fever  Inceased  shortness Positive
— of breath validated PCR
COoVID-19 .
Case — New o in central
Chills increased New loss of laboratory
POSITIVE NEGATIVE mus_cle taste/smell
pain

L]
Baseline NEGATIVE @
by serology & PCR Sore throat Diarrhea Vomiting
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