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Ce 8 janvier 2022, 50% des « rhumes » sont de I'omicron



Qu’est-ce qui rend omicron différent?
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Cartographie des mutations de codons du génome de SARS-CoV-2, pour le variant Omicron (B.1.1.529)
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D’ou vient ce variant? Pourguoi cette
insertion?

Omicron variant of SARS-CoV-2 harbors a unique insertion
mutation of putative viral or human genomic origin

A.J. Venkatakrishnan', Praveen Anand?, Patrick J. Lenehan’, Rohit Suratekar?,
Bharathwaj Raghunathan®, Michiel J.M. Niesen', Venky Soundararajan’-#3*

! nference, Cambridge, Massachusetts 02139, USA
? nference labs, Bengaluru, Karnataka 560017, India
% nference, Toronto, ON M5V 1M1, Canada
*Correspondence to: Venky Soundararajan (venky@nference.net)
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AFP @ Factuel

A LAUNE REGIONS RUBRIQUES

La double infection grippe et Covid surnommée
"flurona" n'est ni inédite ni une "fusion" de deux
virus



Quel impact sur la « fitness » d’'Omicron?
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Omicron variant of SARS-CoV-2 (in red) infected human bronchus tissues.
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Dr Michael Chan Chi-wai, Associate Professor of School of Public Health and Principal
Investigator, Centre for Immunology and Infection (C2i), Hong Kong Science and
Technology Park (HKSTP) and Professor John Nicholls, Professor of Department of
Pathology, HKUMed have pioneered the use of ex vivo cultures of the respiratory tract
for investigating many emerging virus infections since 2007, such as avian influenza,
coronavirus of the Middle East Respiratory Syndrome (MERS). Now this technique has
been applied to understand why the Omicron variant may differ in transmission and
disease severity from other SARS-CoV-2 variants.



SARS-CoV-2 Omicron spike mediated immune escape, infectivity and cell-cell fusion

Bo Meng!?, Isabella A.T.M Ferreira!?, Adam Abdullahi!?, Steven A. Kemp'~, Niluka
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Les deux voies d’entrée de Sars-CoV?2
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L.a moindre capacité a induire des fusions
membranaires expliqgue-t-elle a elle seule |a
moindre séveérité d’'Omicron?




Early estimates of SARS-CoV-2 Omicron variant severity based on a matched cohort study,
Ontario, Canada

Ana Cecilia Ulloa, MPH, Sarah A. Buchan, PhD, Nick Daneman, MD MSc, Kevin A Brown, PhD

Affiliations
Public Health Ontario, Toronto, Canada (Ulloa, Buchan, Daneman, Brown)

Version dates
V1—0Original version — December 24, 2021
V2—Update 1 (this version) — January 2, 2022
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Parameter Omicron Delta
Hospitalization 0.51% 1.6%
Death 0.03% 0.12%

Hospitalization = 65 % lower; ICU 80 % lower; death 75 % lower with omicron compared to delta




1 Early signals of significantly increased vaccine
2 breakthrough, decreased hospitalization rates, and less
3 severe disease in patients with COVID-19 caused by the

4 Omicron variant of SARS-CoV-2 in Houston, Texas

Parameter Omicron Alpha Delta
Age 38.9 50 48
BMI 28.7 30.5 29.5
Deux doses ou J&J Full vaccination 49 % 3.2% 24.2 %
Hospital admission 15.5% 54.5 % 43 %
Death 0.9% 54% 53%
Days in hospital 2.8 5.1 5.4

Thus omicron vs delta hospitalization risk reduced by 65 % and death by 83 %



Au Danemark, le variant Omicron touche-t-il
davantage les «triple-vaccinés» ?

Par Mayeul Aldebert
Publié le 15/12/2021 a 18:56, mis a jour le 16/12/2021 a 15:53

| AVERIFICATION

Pres de 8400 nouvelles contaminations ont été enregistrées au Danemark le 14 décembre, un record depuis le début de la
pandémie dans le pays. AFP / OLI SCARFF

LA VERIFICATION - C'est ce qu'a déclaré Pascal Praud sur le plateau
de CNews, relayant des données danoises citées par le Dr Martin
Blachier.



Quelle est la protection conférée par les
vaccins vis-a-vis d’'Omicron?



Effectiveness of COVID-19 vaccines against Omicron or Delta infection

Sarah A. Buchan, PhD'?? ’4, Hannah Chung, MPHZ, Kevin A. Brown, PhD1’2’3, Peter C. Austin, PhD*” ,
Deshayne B. Fell, PhD6’7, Jonathan B. Gubbay, MBBSI’B, Sharifa Nasreen, PhD*? , Kevin L. Schwartz,
MD1’2’3, Maria E. Sundaram PhD9, Mina Tadrous, Pth’lo’“, Kumanan Wilson, MD'*"*, Sarah E.
Wilson, MD'*? ’4, Jeffrey C. Kwong, MD!#341415 oh behalf of the Canadian Immunization Research
Network (CIRN) Provincial Collaborative Network (PCN) Investigators

Methods

Applying the test-negative design to linked provincial data, we estimated vaccine effectiveness against
infection (irrespective of symptoms or severity) caused by Omicron or Delta between November 22
and December 19, 2021. We included individuals who had received at least 2 COVID-19 vaccine doses
(with at least 1 mRNA vaccine dose for the primary series) and used multivariable logistic regression to

estimate the effectiveness of two or three doses by time since the latest dose.

Results

We included 3,442 Omicron-positive cases, 9,201 Delta-positive cases, and 471,545 test-negative
controls. After 2 doses of COVID-19 vaccine, vaccine effectiveness against Delta infection declined
steadily over time but recovered to 93% (95%CI, 92-94%) >7 days after receiving an mRNA vaccine
for the third dose. In contrast, receipt of 2 doses of COVID-19 vaccines was not protective against
Omicron. Vaccine effectiveness against Omicron was 37% (95%Cl, 19-50%) >7 days after receiving

an mRNA vaccine for the third dose.



Table 2. Vaccine effectiveness againstby Omicron or Delta among adults aged >18 years by time since latest dose

Doses Vaccine products Days since SARS-CoV-2 Omicron- Vaccine Delta- Vaccine
latest dose negative positive effectiveness against  positive  effectiveness against
controls, n cases, n Omicron (95% CI) cases, n Delta (95% CI)
First 2 doses =1 mRNA vaccine 7-59 14,288 63 6 (-25,30) 204 84 (81, 86)
60-119 34,741 214 -13 (-38, 8) 562 81 (79, 82)
120-179 282,977 2,257 -38 (-61,-18) 4,342 80 (79, 81)
180-239 47,282 522 -42 (-69, -19) 635 74 (72,76)
>240 10,285 46 -16 (-62,17) 203 71 (66, 75)
Third dose Any mRNA vaccine  0-6 10,208 50 2 (-35,29) 71 88 (85, 90)
>7 36,500 114 37 (19, 50) 138 93 (92,94)
Pfizer BNT162b2 0-6 8,461 42 2 (-39, 30) 64 87 (83, 90)
>7 30,269 106 34 (16, 49) 116 93 (91, 94)
Moderna mRNA-1273 0-6 1,747 8 5(-94, 54) 7 93 (86,97)

>7 6,231 8 59 (16, 80) 22 93 (90, 96)




The NEW ENGLAND JOURNAL of MEDICINE

CORRESPONDENCE

Third BNT162b2 Vaccination Neutralization
of SARS-CoV-2 Omicron Infection

Ella Mendelson, Ph.D.
Michal Mandelboim, Ph.D.

Ministry of Health
Ramat Gan, Israel
michal.mandelboim@sheba.health.gov.il




A Neutralization in Samples from Participants Who
Received 2 Doses

Neutralization Titer (log,)

128.0-
64.0-
32.0
16.0-

8.0
4.0
2.0
1.0-

16.56
8.00

0.5

Wild-Type  Beta Delta  Omicron
Virus

Reduction in Neutralization Efficacy in Samples from
Participants Who Received 2 Doses

40+
j: P<0.001
) <V.
P<0.001

£8 30 <00
Ss
oy
SF  20-
B2
33
©
x =
g 3 104 P<0.001
s 1

0

Beta Delta Omicron

C Neutralization in Samples from Participants Who
Received 3 Doses

Neutralization Titer (log,)

16,384 -
4,096
1,024

256-
64-
16

4]

891.4
® 430.5
®
@
® 152.2 107.6
[ad o

}_|..|

b o o - ——————————————

1

Wild-Type  Beta Delta  Omicron
Virus

D

Reduction in Neutralization Efficacy in Samples from
Participants Who Received 3 Doses

40-

30

Factor Reduction as Compared
with Wild-Type Virus
S
1

P<0.001
P<0.001 T
10
P<0.001
T
0
Beta Delta Omicron



Reéactivité croisee, épitopes communs,
immunodominance et booster
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Réponses vaccinales T et omicron



Vaccines Elicit Highly Cross-Reactive Cellular Immunity to the SARS-CoV-2 Omicron

Variant

Jinyan Liu'*, Abishek Chandrashekar!*, Daniel Sellers!*, Julia Barrett!, Michelle Lifton!,
Katherine McMahan', Michaela Sciacca', Haley VanWyk!, Cindy Wu!, Jingyou Yu!, Ai-ris Y.

Collier!, Dan H. Barouch!-**

'Beth Israel Deaconess Medical Center, Boston, MA, USA; 2Ragon Institute of MGH, MIT, and

Harvard, Cambridge, MA, USA
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o

UK Health
Security
Agency

SARS-CoV-2 variants of concern and
variants under investigation in England

Technical briefing: Update on
hospitalisation and vaccine effectiveness
for Omicron VOC-21NOV-01 (B.1.1.529)



Table 6: Vaccine effectiveness against hospitalisation for Omicron (all vaccine brands
combined). OR = odds ratio, HR = hazard ratio, VE = vaccine effectiveness
(Cl=Confidence interval)

OR against
symptomatic HR against VE against
Interval disease hospitalisation | hospitalisation
Dose | after dose (95% CI) (95% CI) (95% CI)
1 4+ weeks 0.74 (0.70-0.77) | 0.65 (0.30-1.42) 52% (-5-78)

2-24 weeks | 0.82 (0.80-0.84) | 0.33 (0.21-0.55) | 72% (55-83)
25+ weeks | 0.98 (0.95-1.00) | 0.49 (0.30-0.81) | 52% (21-71)

2+ weeks | 0.37(0.36-0.38) | 0.32 (0.18-0.58) | 88% (78-93)
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Immunité « hybride » et omicron



1  Vaccination-infection interval determines cross-neutralization potency to SARS-CoV-2 Omicron

2  after breakthrough infection by other variants Miyamoto et al. NID Tokyo

358  Figures

A B C D
Early vaccinees, pseudovirus Early vaccinees, live virus Late vaccinees, pseudovirus Late vaccinees, live virus
heasd x18.5 poven x8.6
x3.0
51 b e x79
10+ '
o X3.2 3.0

4+ 8-
— © 6 e X5.6
< E
2 31 z 4
8’ St,V - >
- 9 ‘

2 21 'i‘ 3 i

e ° N
F 8 o Z g LS AT
1 Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll
Gl I P\ N A LD A B N X & By
c,‘*"é6 & £ 6"‘60 ~l~& o ? %’Q’@\?"m %’6\ ‘bg;\ \\%g;\ %58\
VS\ Q 'e) \® :-b"l, é% 'cl'\ «4“.) 'C(b A7 D
RO AN
F o V. L.°
(\(, \bt 6‘\\0 6’\\0
v Ob o~ O

2CO



Breakthrough, pseudovirus

Breakthrough, live virus

10- |'|
o _ o

O
0 8
= g ?Q QO QF Q o Alpha
z 4‘ A w N ? U 1
3 ° Delta
il 2_ L5
0- D °
‘\(b\ VO Q\’\Q \\9 ,\"5\ ,\'\\
2 N D D
&F P o o
¥ & &
& &
&
|
Delta (TY11-927)
10
8 0 Mg
§ 6 a/‘a'p_/
- 2
r=04334
0 p=0.0167
0 20 40 60 80 100 120
Time from vaccination
to infection (day)
383

384  Figure 3. Positive correlation between cross-neutralization activity against SARS-CoV-2 variants and

385  interval between vaccination and breakthrough infection (A-K) Correlation between interval from

J
Omicron (TY38-873)
104
8
2 6
z
§ 4
- 2
r=0.6585
0 p <0.0001

0 20 40 60 80 100 120

Time from vaccination
to infection (day)

Omicron (TY38-871)

r=0.6045
p=0.0004

20 40 60 80 100 120

Time from vaccination
to infection (day)



Omicron et anticorps monoclonaux



Considerable escape of SARS-CoV-2 variant Omicron to antibody neutralization

Delphine Planas®?*, Nell Saunders?", Piet Maes*", Florence Guivel-Benhassine?!, Cyril
Planchais®, Julian Buchrieser?, William-Henry Bolland'3, Francoise Porrot?, Isabelle
Staropoli!, Frederic Lemoine®, Hélene Péré’-8, David Veyer’8, Julien Puech’, Julien Rodary’,
Guy Baela?, Simon Dellicour®®, Joren Raymenants??, Sarah Gorissen??, Caspar Geenen??, Bert
Vanmechelen*, Tony Wawina -Bokalanga®, Joan Marti-Carrerasi*, Lize Cuypers'!, Aymeric
Sével?, Laurent Hocqueloux?, Thierry Prazuck?®?, Félix Rey'3, Etienne Simon-Lorriérel4,
Timothée Bruel2?, Hugo Mouquet>®, Emmanuel André!%1%* and Olivier Schwartz2>
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Le lama Winter, désormais retraité, a joué un role clé dans le développement du candidat inhibiteur de virus
d'ExeVir Bio. ©Dries Luyten



Messages clés
* Omicron plus transmissible

* Moindre séveérité dont les causes exactes restent a définir
* Propriété intrinseque du virus
* Immunité préalable (y compris croisée contre coronavirus « antérieurs »)

* Deux doses totalement inefficaces sur infection mais maintien d’une
protection significative contre formes séveres (lymphocytes T?)

* Booster rétablit protection tres signicative (>80%) sur formes séveres
(hospitalisation)

* Immunité hybride tres efficace contre omicron
* Optimisme prudent?
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