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De quel SARS-CoV-2 parle-t-on ?
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Données épidémiologiques du COVID19
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COVID19, toujours un enjeu en 2024 ?



Causes d’insuffisance respiratoire

Nombre d’épisodes de cas groupés d’'IRA dans les établissements
médico-sociaux
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Semaine de survenue du premier cas parmi les résidents
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Impact de 'immunosuppression sur la survenue d’un COVID19

Total number COVID-19 hospitalisations occurring among immunocompromised groups in the broad versus stringent definitions
by number COVID-19 hospitalisations per 1000 population and total population size in England
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Peut-on prévenir la survenue des infections chez les patients immunodéprimes ?



Séroconversion

No of events/total
Study or Immunocompromised Healthy
subgroup ents controls
Haematological cancers
Canti 20/37 40/40
Chowdhury 30/52 224/232
Gavriatopoulou® 8/58 114/213
Gavriatopoulou® 36/106 138/212
Lim 9/31 65/65
Marasco 131/263 166/167
Monin 8/44 32/34
Parry 63/267 66/93
Peeters /4 40/40
Pimpinelli 35/92 19/36
Terpos® 29/132 152/214
Total (95% CD 123 1346

Test for heterogeneity: 1=0.09; x’=48.95, df=10, P<0.01; I’=80%

Solid cancers
Barriere
Di Noia
Goshen-Lago
Liontos™
Liontos*®
Monin
Palich”
Shmueli
Shroff
Terpos™
Zagouri

Total (95% CD)

58/122
126/206
25/86
10/36
13/25
21/56
52/95
23/7
36/53
15/59
10/18
827

13/13
204/219
220/261
119/160
43/100
32/34
25/25
208/348
49/50
186/283
115/160
1653

Test for heterogeneity: 12=0.05; x’=44.67, df=10, P<0.01; I’=78%

Immune mediated inflammatory disorders

Boekel
Mahil
Medeiros-Ribeiro
Prendecki®
Reuken
Rubbert-Roth
Shinjo

Total (95% CD)

158/355
60/77
161/859
34/119
20/28
1/51
3/37
1526

154/210
17/17
62/179
68/70
23/27
9/20
21/79
602

Test for heterogeneity: 1=0.11; x’=54.83, df=6, P<0.01; I’=89%

Organ transplant
Mazzola
Rincon-Arevalo
Schmidt
Schramm
Stephanie
Stumpf

Total (95% CD

9/125
1/40
2/38
2/48

9/145

7/144

540

25/25
35/35
56/70
49/50
27/
53/55
266

Test for heterogeneity: T'=0; x’=1.61, df=5, P=0.90; ’=0%

HIV
Shabir
Total (95% CD

25/36
36

Test for heterogeneity: not applicable

15/23
23

0.001 0.01
Favours
healthy controls

Lee et al. BMJ 2022;376:€068632

Risk ratio,
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0.55(0.41100.73)
0.60(0.47 t0 0.76)
0.26 (0.13 t0 0.50)
0.52(0.39t00.69)
0.30(0.18t00.51)
0.50(0.44 t0 0.57)
0.19(0.10t0 0.36)
0.33(0.26 t0 0.43)
0.06 (0.02 t0 0.20)
0.72(0.48 t0 1.08)
0.31(0.22t00.43)
0.40(0.32 t0 0.50)

0.48(0.40t0 0.57)
0.66 (0.59 t0 0.74)
0.34(0.25t0 0.48)
0.37(0.22 t0 0.64)
1.21(0.78 t0 1.88)
0.40(0.28 t0 0.56)
0.55 (0.46 t0 0.66)
0.54(0.38t0 0.77)
0.69(0.57 t0 0.84)
0.39(0.25 t0 0.60)
0.77(0.51t01.18)
0.55(0.46 t0 0.65)

0.61(0.53 10 0.70)
0.78(0.69 t0 0.88)
0.54(0.42 t0 0.69)
0.29(0.22t00.39)
0.84(0.63t01.11)
0.04(0.01t00.32)
0.24(0.08t0 0.73)
0.53(0.39t00.71)

0.08(0.04 to 0.14)
0.04(0.01t00.18)
0.07(0.02 t0 0.25)
0.04(0.01t00.17)
0.07(0.04t00.14)
0.05(0.02 t0 0.10)
0.06 (0.04 to 0.09)

1.06(0.74 to 1.54)
1.06 (0.74 to 1.54)

Vaccination

Durée de la réponse
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Tartof et al. The Lancet Regional Health — Americas 2022;9:100198

Si les mesures préventives ont échoue,
comment peut-on traiter les patients ?



Traitements
inflammation

ACTT-1*
Remdesivir (up to 10 d) in
hospitalized pts shortened
time to recovery

9/2020

Evolution des thérapeutiques

3/2021

PINETREE*!

Solidarity*

Remdesivir reduced 28-d Remdesivir decreased
hospitalization or death in-hospital mortality in .. .
in unvaccinated outpts unventilated pts; no Anthl raux .

MOVe-OUT?*
Molnupiravir within 5 d of symptom

onset reduced the risk of hospitalization
or death in unvaccinated outpts

9/2021

benefit in ventilated pts

bloquant les

EPIC-HR* protéeines
Nirmatrelvir—ritonavir reduced .
28-d hospitalization or death in Vi ral es

symptomatic unvaccinated outpts

3/2022

Anti-inflammatory agents
Antiviral agents

| RAAS modification
Antithrombotic agents

Convalescent plasma
Monoclonal antibody therapies

Les anticorps

Murakami et al. Nature Rev Nephrology. 2023;19:38-52



Adjusted Cumulative Deaths, %

Nirmatrelvir ritonavir

C. Deaths Within 28 Days
— No nirmatrelvir TACROLIMUS 1

1.5+ ++++ Nirmatrelvir mg cp LP MMF ?
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Days From COVID-19 Diagnosis
Vaccination status
Not fully vaccinated 682 3633 0.48 2.48 -2.00 T
Vaccinated 11859 28377 0.53 0.77 -0.24
5 1

T T
01 O 1.5

< >

0.19 (0.08 to 0.49)
0.69 (0.50 to 0.94)

<

Favors nirmatrelvir Does not favor nirmatrelvir
plus ritonavir plus ritonavir

Dryden-Petersen et al. Ann Intern Med. 2023 Jan;176(1):77-84; Analyse d’ordonnance VIDAL



Remdesivir

Binary Immunocompromised Status

i

No 9/873 (1.0%)  37/1,788 (2.1%) . 0.51 (0.23- 0.99)

Yes 71379 (1.9%)  45/711 (6.3%) 0.47 He—i | 0.31(0.14- 0.66)
Immunocompromised Status '

None 9/873 (1.0%)  37/1,788 (2.1%) _‘_E 0.50 (0.23- 1.00)

Mildl 4/171(2.3%)  15/324 (4.6%) —— 0.61(0.21- 1.75)

Moderate-Severe 3/208 (1.4%)  30/387 (7.8%) 0.29 Ho— E 0.20 (0.07- 0.59)
Omicron Subvariant Period E

BA.2/2.12.1 3/324 (0.9%)  10/689 (1.5%) = . 0.77 (0.19- 2.41)

BA.4/5 9/660 (1.36%) 39/1,348 (2.9%) n—o—i 0.50 (0.25- 1.01)

BQ.1/BQ.1.1/XBB.1.5 4/268 (1.5%)  33/462 (7.1%) 0.38 r— 0.21 (0.08- 0.57)

0.0 10 20 30 40

Molina et al. BMC Infectious Diseases (2024) 24:802



Anticorps monoclonaux

AZD3152 was derived from a
vaccinated individual following

Omicron BA.1 breakthrough infection
Viral entry mechanism
High-potency neutralizing antibody of SARS-CoV-2
mADb
A
Antigen- SARS-CoV-2
binding
domain RBD of spike
Spike protein binds to
P> | protein ACE2 receptor )f
Constant —
region | Fe
domain
[ E—
o ACE2 Virus cannot bind and
) T\I'substitution = receptors infection is prevented
19G reduces Fc-mediated
effector function Host cell
IgG1-VTE > substitution extends half-life HOSLCEIl | samestom et remens oo e vty s

lllustration fournies par Aztrazeneca, adaptées de Taylor PC et al. Nat Rev Immunol. 2021;21(6):382-393.



A D614G
A Alpha (B.1.1.7)
A Beta(B.1.351)
A Gamma (P.1)
A Delta(B.1617.2)
4 BAA1
BA.1.1
4 BA2
A BA2121
A BA2TS
A BA2T752
A BA4
A BAS
A BAAS
A BALT

Mais risque de perte d’activité selon les variants

AZD3152 IC50 Against Variants & Subvariants
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A Neutralizing Activity of Monoclonal Antibodies

Echappement thérapeutique
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Imai et al. N Engl J Med 2023;388:89-91 ; Planas et al. Nature Com. 2024;15:2254



Anticorps polyclonaux... Plasma de patients convalescents

Figure 2. Forest Plot of Mortality Among Randomized Clinical Trials and Matched Cohort Studies

ﬁm { I s Deaths/patients (%)
e T e, T e N i e Usual care Favors COVID-19 = Favors
a‘?{é{ :;"T”‘“‘““" Source CCPgroup  group RR (95% Cl) convalescent plasma | control
e T T ————— = e —————— ] P Denkinger et al,30 2022 12/68(18) 15/65(23) 0.77 (0.39-1.51) .
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Senefeld et al. JAMA Network Open. 2023;6(1):e2250647 ; Assis et al. Scientific Reports 2021;11:7554



De moins en moins problématique ?
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Conclusions

PREVENTIF CURATIF

Anticorps monoclonaux : risque d’échappement

Traitements toujours efficaces sur
omicron JN.1

e Nirmatrelvir-ritonavir

Vaccination Remdesivir

Anti-JN.1 « Plasma de patient convalescent
Vaccin nasal Gestes barrieres

- anr... INRAQ UTaiss oGs) Inserm %) = Kl

Céitre-Vol deLoire INFORMATION CORONAVIRUS. [ “covios |

PROTEGEONS-NOUS
g LES UNS LES AUTRES
oni Vilage La FRENCH 24

R A T
®

e === é9 lovaltech NG}
Beyond Immunization e e

S asge iqen s oot
SIS i © 800130 000




Merci pour votre attention

Service d’Hématologie et
Thérapie Cellulaire

‘ye

.o -\'0\)q.

CHRU ,/

Emmanuel Gyan

Collaborations

Christophe Paget, Roxane Lemoine (CEPR)

Thibault Laboute, Devina Ung (iBraiN)

Hélene Blasco (Service de Biochimie CHRU Tours)

Valerie Gouilleux-Gruard (Laboratoire d’immunologie, CHU de Tours)
Vivien Legrand, Yoann Devisgnes (DRCI Tours)

Agneés Caille (U1246 SPHERE)

Patricia Lepage (INRA MICALIS U1319)

INRAZ ( Micalis

Equipe de CyPS (Mass cytometry) @ .

Y. Marie & D. Bouteiller (ICM) s > ParisBrain
Anne Bergeron (Pneumologie Genéve) —Uae H
Catherine Poirot (GRECOT) CYES « Institute

Plateforme Métabolomique et d'Analyse
Chimique

nlver5|te
I"II Inserm

CRYOSTEM Institut de Recherche Saint Louis INSTITUT DE RECHERCHE
Régis Peffault de Latour David Michonneau (Inserm U976) e iemeser cetet
Guix HPC RYOSTEM

Simon Tournier

Pour leur soutien Qs {f@#

Fédération Leucémie Espoir ) “* \¥50g d) NOVARTIS
Association pour Lauréne BRI SRR oxygene

SOS Oxygene

ITMO Cancer Aviesan / Inserm
Association CANCEN
Novartis

Qviesan ArC

@A R \ﬂ:‘
ITMO Cancer 5eic"l" J



https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.novartis.com%2Fsites%2Fwww.novartis.com%2Ffiles%2Fnovartis-logo-open-graph.jpg&imgrefurl=https%3A%2F%2Fwww.novartis.be%2Ffr&tbnid=w3WxNGdEiWWdYM&vet=12ahUKEwjQm97mxcr8AhV1pkwKHWy_A7cQMygAegUIARDcAQ..i&docid=T-nDHXDNDoXzvM&w=315&h=315&q=novartis&client=firefox-b-d&ved=2ahUKEwjQm97mxcr8AhV1pkwKHWy_A7cQMygAegUIARDcAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.loiret.gouv.fr%2Fvar%2Fezwebin_site%2Fstorage%2Fimages%2Fmedia%2Fimages%2Fars_logos_centre-val-de-loire%2F63863-2-fre-FR%2FARS_LOGOS_centre-val-de-loire_imagelarge.jpg&imgrefurl=https%3A%2F%2Fwww.loiret.gouv.fr%2FServices-de-l-Etat%2FUnites-Departementales%2FDelegation-Territoriale-de-l-Agence-Regionale-de-Sante-Centre-Val-de-Loire-ARS&tbnid=8b7IXcrYCHH6SM&vet=12ahUKEwidiJ70x8r8AhXrX6QEHYeZDeMQMygAegUIARCtAQ..i&docid=flGxzFmbzOtb7M&w=550&h=317&q=ARS%20centre%20val%20de%20loire&client=firefox-b-d&ved=2ahUKEwidiJ70x8r8AhXrX6QEHYeZDeMQMygAegUIARCtAQ

