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Flu pandemic waves
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(Miller et coll., NEJM, 2009)
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Human seasonal coronaviruses « season »
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SARS-CoV-2 scenarios
2020-2022

Herd immunity acquisition by
alternating « social distancing »
and « non intervention »
periods

(Kissler et al., Science, 2020)



Herd immunity threshold
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Relation between Ry and herd immunity threshold
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(Aronson, www.cebm.net/oxford-covid-19, 2020)
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R,, iImmunity and social contacts

NATURE REVIEWS | IMMUNOLOGY
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s there a seasonal effect?
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Seasonal effect acts on Ry:
+33% during winter compared to summer



Anti-RBD IgG and neutralising Ab post 2" dose BNT162b2
Health care workers (n=4,868), Israel, Dec 2020 - Jul 2021
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Variants of concern (VOC)

Lineage B.1.1.7 (VOC Alpha, « UK » variant) Lineage B.1.617.2 (VOC Delta, « Indian » variant)

Lineage P.1 (VOC Gamma, « Brasilian » variant) Linénge B.1.351 (VOC Beta, « South-African » variant)

Lineage B.1.1.529 (VOC Omicron)

(https://www.ecdc.europa.eu/en/covid-19/variants-concern)



https://www.ecdc.europa.eu/en/covid-19/variants-concern

Vaccine efficacy against infection and hospitalisation
by age and month since 2" dose, BNT162b2
Retrospective cohort (n=1,043,289), Dec 2020-Aug 2021, United States

Adjusted estimated vaccine effectiveness (%)

Infection

100
90
80
704
60—
2" Hoeatind
ge atindex, years
40_ _12_15*
304 —16-44
— 45-64
20
>65
104 —All=12
0 T T | T T T
<1 1to <2 2to<3 3to<4  4to<5 25

Time since full vaccination (months)

Adjusted estimated vaccine effectiveness (%)

100
90
80
704
60
50
40
30
20—
10

Hospitalisation

T
<1

v _|
(9,

I [ | [
1to<2 2to<3 3to<4  4to<5

Time since full vaccination (months)

(Tartof, Lancet, 2021)



SARS-CoV-2 variants neutralization post 2" dose

Pfizer
W16 after vaccination 2 months after 2nd dose BNT162b2
(W13 after 2" dose)
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Neutralising Ab One dose + infection
compared to two doses without infection
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Hybrid vigor immunity with COVID-19 vaccines
Hybrid vigor can occur when different plant lines are

bred together and the hybrid is a much stronger

plant. Something similar happens when natural immunity

is combined with vaccine-generated immunity,

resulting in 25 to 100 times higher antibody responses,

driven by memory B cells and CD4* T cells and

broader cross-protection from variants.
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South Africa, comparison of COVID-19 waves

COVID-19 metrics in Gauteng, as % of previous wave peak
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SARS-CoV-2 phylogeny
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Variant emergence : mutations & selection

Human coronavirus 229E:
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Variant emergence:

chronic infection in immunosuppressed individuals
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Variant emergence:
zoonotic pathway

Mutations arising in SARS-CoV-2 Spike
on sustained human-to-human transmission
or human-to-animal passage/transmission
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Forces driving variant selection
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Omicron multiplies in the bronchi, not the lungs
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Omicron double entry routes
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hNECs Delta > Omicron at 72h
Omicron > Delta at 24h
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Neutralisations titers post BA.1 Omicron infection
by past history of infection and vaccination
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Antigenic map - Omicron

Gamma

(Wilks & Smith, 2022)
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Vaccine Efficacy against symptomatic infection (BA.1 & BA.2)
Omicron variant — England — March 2022
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Vaccine efficacy (%) against hospitalisation
Omicron variant — England — March 2022
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BA.2 projections — April 2022

A  Changementle 14 mars B Changementle 7 mars

400 400 A

300 1 300 1

Cas (x1000)
N
3

Cas (x1000)
N
3

100 A 100 A
0- 0-
janv. févr. mars avr. janv. févr. mars avr.
: o Données non disponibles
Augmentation des taux FES (5816 SO lloritn R B0 ®  lors de la calibration
de transmission —o= 50% =o= 100%

(Bosetti et al, 2022)



European situation — BA.1 & BA.2

The BA.2 Omicron sublineage has displaced the original strain and is driving new surges
in cases across Europe, with Denmark and the Netherlands now past their BA.2 peaks

7-day average of new confirmed cases per 100k people, by variant*
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In summary

* Most likely there will be new variants

* We cannot rule out a highly transmissible variant that would also be
severe

e Still, we will be better protected with time against severe forms of
disease thanks to cumulative layers of past infections and vaccinations

e SARS-CoV-2 may ultimately join the group of seasonal human
coronaviruses

e Should we let children get their first immunity through natural
infection or early immunisation will depend on the severity of
infections in very young



