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Coronavirus vaccines in development

Coronavirus Vaccine Tracker

By Carl Zimmer, Jonathan Corum and Sui-Lee Wee Updated Jan. 9, 2021

PHASE 1 FPHASE 2 PHASE 3 LIMITED APPROVED ABANDONED
Vaccines Vaccines Vaccines Vaccines Vaccines Vaccines
testing safety  inexpanded in large-scale in early or approved abandoned
and dosage safety trials  efficacy tests  limited use for full use after trials
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Leading COVID-19 vaccines

Developer

@ Pfizer-BioNTech
B Moderna

& Gamaleya

ﬁ Oxford-AstraZeneca

B CanSino
% Johnson & Johnson

B Vector Institute
E Novavax

B Sinopharm

B Sinovac
B Sinopharm-Wuhan
&2 Bharat Biotech

How It Works Phase

mRNA

mRNA

Ad26, Ad5

ChAdOx1

Ad5
Ad26

Protein
Protein

Inactivated

Inactivated
Inactivated

Inactivated

Status

Approved in Canada, other countries.
Emergency use in U.S., other countries.

Approved in Canada.
Emergency use in U.S., E.U., Israel.

Early use in Russia.
Emergency use in Belarus, other countries.

Emergency use in Britain, India, other countries.

Limited use in China.

Early use in Russia.

Approved in China, U.A.E., Bahrain.
Emergency use in Egypt.

Limited use in China.
Limited use in China, U.A.E.

Emergency use in India.

In EU: conditional market authorization

In EU: conditional market authorization
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How the most advanced COVID-19 vaccine compare

Company Type Doses | How Storage Cost
effective* per dose
QE Viral vector X2 62-90%  Regular £3
Oxford Uni- | (9enetically fridge ($4)
e modified virus) temperature
g RNA X2 95% -20C up £25
(part of virus to 6 ($33)
Moderna genetic code) months
EA R X2 95% -70C £15
Pfizer- ($20)
BioNTech
. Viral vector X2 92% Regular £7.50
/ fridge ($10)
Gamaleya temperature
(Sputnik V) (in dry form)
*preliminary phase three results, not yet peer-reviewed
Source: Respective companies, WHO Dec 21, 2020 B|B|C]
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How mMRNA based COVID vaccines work

(= o ) «  mRNA s labile, needs to be protected from RNA
Spuegratsin degrading enzymes — packaging into lipid

(prefusion - ol
conformation) nanoparticles

Lipid

« Both the mRNA and the nanoparticles stimulate
iImmune responses — adjuvanting effect

* The lipid mamoparticle is taken up by cells, and the
MRNA is tranlated to proteins on the ribosomes in the
cytoplasm (no entry into the nucleus)

« The mRNA of the Spike protein drives the expression
of a modified S-protein, mutated to stalize the pre-
fusion trimeric form (present on the surface of the
SARS-CoV-2 virus)

FP Polack et al. N Engl J Med 2020;383:2603-2615.
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How mMRNA based COVID vaccines stimulate immunity

Antigen expression by Antigen presentation to the immune system
vaccinated cells

Antigen presenting cells (APCs), Antibody producing B-cells
T-helper cells

VACCINATED
CELL
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How adenovirus vectored COVID vaccines work

CORONAVIRUS

DN nzice

an adenovirus

Genetically modified human or simian adenoviruses

can infect cells, but cannot replicate
reduced immogenicity profile

low/no prevalence in human population (low pre-exisiting
immunity)
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How mRNA and adenovirus based COVID vaccines stimulate immunity

Humoral immunity Cellular immunity
Antibodies: bind to the S-protein, block its interaction CD4+ (helper, Thl dominant) and
with the receptor (ACE2) and neutralize the virus CD8+ (cytotoxic) T-lymphocytes
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BioNTech/Pfizer vaccine

BNT162b2, generic name: tozinameran, brand

name: Comirnaty zj
 Phase 3 clinical trials: 36.000 participants (50% placebo) 11 o)
- >16yrs of age i i
- 30 pg/dose, given 21 days apart L AP o
- Efficacy: 95%, till 2 months after the 2" vaccination < ooJﬁH} I édc??
- Efficacy read-out: symptomatic disease, no asymptomatic g *f. ° * ¢ ° 2B 18 A @f
colonization or transmission was monitored e &
- Storage: <70 °C .
H
First dose [ o
) - 04+ BNT162b2
g — P ——

0.0 ':-'l." T T T T T T T T T T T T T T 1
0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 11.

5 doselvial, to be diluted with saline
Days after Dose 1

FP Polack et al. N Engl J Med 2020;383:2603-2615.
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Moderna vaccine

10

MRNA-1273
» Clinical trials: Ph3 with 30.000 participants (50% placebo)
« 218 yrs of age
» 100 pg/dose, given 28 days apart
« Efficacy: 94%, till 2 months after the 2"d vaccination
— Antibody response and efficacy similar in all age groups
« Efficacy read-out: symptomatic disease, no asymptomatic
colonization or transmission was monitored
« Storage: =20 °C

First dose
Second doss

28 days later

10 dosel/vial, no dilution with saline needed

B Modified Intention-to-Treat Analysis
354 Vaccine Efficacy Incidence Rate
: (95% ClI) (95% ClI) Placebo
% per 1000 person-yr
3.04
. Placebo 79.8 (70.5-89.9)
- mRNA-1273  93.0 (88.9-95.6) 5.6 (3.4-8.8)
O
& s
2
I3
[
£ 20
g
w
g
g 15+
|
£
-]
U 1.04
95 } mRNA-1273
UL
L UL L
0.0- T T T T T T T T T T T T 1
10 20 30 40 50 60 70 80 90 100 110 120
Days since Randomization
No. at Risk
Placebo 14,598 14,590 14,567 14,515 13,806 12,352 12,694 11,450 9736 6729 4067 1200 0
mRNA-1273 14,550 14,543 14,532 14,504 13,825 13,398 12,791 11,573 9911 6871 4179 1238 0
Placebo mRNA-1273
Covid-19 Onset (N=14,598) (N=14,550)
Randomization to 14 days after dose 1 11 5
14 Days after dose 1 to dose 2 35 2
Dose 2 to 14 days after dose 2 19 0
Starting 14 days after dose 2 204 12
Total (any time after randomization) 269 19

LR Baden et al. N Engl J Med 2020;383:2603-2615.
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Adenovirus-based COVID vaccines

AstraZeneca / Uni Oxford
AZD1222, CoviShield: modified chimpanzee adenovirus ﬂ
(ChAdOx1) b e
Phase 3 trial: 24.000 enrolled, 11.600 evaluated interim

Efficacy: average 70%, 62 to 90% (in different dose groups)

symptomatic disease; no data yet on nasopharyngeal
Colmailexddational Research Center (Russia)

Sputnik V or Gam-Covid-Vac: ad5 and ad26 21 o
Phase 3 ongoing: claimed efficacy: 92%

o
o
1 1

Johnson & Johnson -
JNJ-78436735 or Ad26.COV2.S: —r
» Single dose planned, read-out at 6 months after

vaccination

CanSino Biologics - China
Ad5-Ncov
Lower neutralizing antibody titers detected in 245yrs and those with pre-exisiting
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Konkluzio a jelenlegi adatok/informacio alapjan

Az 0sszes Fazis 3-ban tesztel COVID vakcina hatékony (min 50% COVID-19 elelenes hatékonysag volt
az elvaras engedélyeztetésre) és biztonsagosnak tunik

MRNS alapu vakcinak
— Mindkettd ~ 95% hatékonysagu, 2 honappal a masodik oltas idopontjaig
— Nincs hosszabb tavu adat, varhatan 6-12 hénap

— A Fazis 3-as tesztel’sek nem fognal valaszt adni arra, hogy a virus fertdzeés ellen (nazofaringealis kolonizacio)
ellen is védenek-e, és a transmisszio lecsokken-e

Adenovirus alapu vakcinak
— ldosekben kevésbbé lesz hatékony, Oket inkabb mas tipusu vakcinakkal kéne oltani
— Meglévo adenovirus ellenes immunitas lecsukkenti a hatékonysagot
— Avakcina dozisa kritikus a magas hatékonysag eléréséhez, és a reaktogenitas/ toleralhatésag szempontjabdl

— A kolonizaciora vonatkozan némi adat varhatoé az Astra Zeneca tesztelésbol
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Praktikus aspektusok

* Re-vakcinacié
— Nagy valoszintséggel az immunvalasz idovel lecseng, és ujraoltas szukséges lesz
— Nagyon valészinu, hogy az adenovirus vakcinakat nem lehet ujbdl adni, egy masik tipusu vakcinaval
kell ujraoltani, mert az elso vakcinalas inaktivalja ugyanazt a vakcinat

» ldosek, ill. 45 éven feliliek oltasa
— A human adenovirus (Ad5, Ad26) elleni elozetes immunitas az életkor elorehakadtaval egyre
valészinubb, ezért ezek a vakcinak kisebb valoszinlséggel, ill. alacsonyabb effektivitassal mukodnek

« COVID-on atesettek vakcinalasa
— Jelenlegi javallat: 3 hénapon belul nem oltando
— A COVID fertdozossel kivaltott természetes immun valasz egyénenként nagyon valtozo;
immunkatakterizalas gyors teszttel szukséges lenne

» Gyerekek, terhes és szoptatdé nok oltasa
— Jelenleg legtobb orszagban ellenjavallat klinikai adatok hianyaban
— Varhatéan hamarosan megvaltozik, némely orszagban ez mar megtortént
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