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Vaccins et Vaccination anti-Covid19

* Développement accéléré des vaccins anti-Covid19
* Composition
 Essais cliniques d’efficacité

 Vaccinations anti-Covid19
e Corrélats de protection
* Efficacité en vie réelle
* Tolérance
* Efficacité contre les variants
* Décroissance de l'efficacité vaccinale et Rappels

e Le Futur des Vaccins et des Vaccinations anti-Covid19
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Comment développer rapidement /'
des Vaccins anti-SARS-CoV2 ? g

Développement classique:

Plusieurs10nes millions d’€

> 10 ans

4% édition

www.aframed2021.0rg-

Développement clinique

/Dé

veloppement préclinique :
Souris / Macaques

,D/éveloppement Pharmaceutique :
Candidat Vaccin

v

Recherche :
Virus

Immunité Protectrice ?

B Autran
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Les Vaccins classiques du 20¢ siecle peuvent-ils étre utiles ?
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* Vaccins Vivants ou Inactivés: * Protéines Recombinantes:
* Avantages: * Avantages:
Pas de design Forte Immunogenicité si Adjuvant
* Limitations: Sécurité
Sécurité * Limitations:
Production , Adaptation / variants _ Design de I'Antigéne; Production; Adaptation / variant B Autran



Développement rapide de Vaccins anti-SARS-Cov2

Approches Classiques ? ou Innovantes ?
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* Vecteurs Recombinants ou ARNm
* Avantages:
Design de I'Ag Rapide et flexible
Immunogenicité sans adjuvant
? * Limitations:
~Cii &= Immunité anti-Vecteur
B Autran
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Le « Paysage » des Vaccins anti-Covid19 en Octobre 2020

T T Le Nature Rev. Drug Discov. Oct20
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e Origine industrielle >50% cas

Current stage of development B Autran
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Quelle Immunité protectrice
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anti-SARS-CoV2 ?

Etat des connaissances Hiver 2020

» SARS-CoV2 et Spicule S

(Zhou P et al. Nature 2020; Wrapp et al. Science 20)

Spike Protein o0 46 Jiaison

9.~ auReceptor

(RBD)
S Protéine
e - S
% entiere
SARS-COV-2 S
(3D Model) ey
18 _

SARS-COV-2

Spike Protein 3D Structure
(Wrapp et al_, 2020, Science)

Jiang HW et al. doi: https://doi.org/10.1101/2020.03.20.20039495 medRxiv;

Jiang S et al. Trends in Immunology, May 2020;

Kai-Wang To K et al. www.thelancet.com/infection 2020

Long QX et al. Nat.Med. 2020.; Peng Y,.bioRxiv. 2020.; Wajnberg A et al., Science 2020).
Sun B et al.Emerg Microbes Infect. 2020; Ni L et al Immunity. 2020

Grifoni A et al. Cell. 2020; Vabret N et al. Immunity 2020, 52, 910.

» Anticorps:

e chez >95% sujets infectés
* taux << chez A-symptomatiques

» Anticorps Neutralisants = Anti-Spike (RBD
e chez les convalescents, persistent > 8 mois
* ne croisent pas avec autres CoronaVirus
e dirigés contre le site de liaison RBD

hACE2 Contact sites

Source: hitps.//ssm com/abstract=3725763 & Dejnirattisal W. The antigenic anatomy of SARS-CoV-2 receptor binding domain, 2020 (Pre-prin
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Réponses

— Protectrices?
d’apres autres
infections a CoronaV
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Développement clinique des Vaccins anti-Covid19
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» lere vague:
» Vaccins vivants atténués;

» vaccins Inactivés (sinovac, SinoPharm)

» Vaccins ARNm
- BNT 162b2 (BioNTec/Pfizer); m1273 (Moderna/NIH)

» Vecteurs Viraux recombinants non réplicatifs :

- ChAdOx-CoV2 (az); Ad26-CoV2 (J&));
Ad5-CoV+Ad26CoV2 (Sputnik)

> 2°®vague :
» Nanoparticule recombinante (Novavax), + adjuvant

ou Protéine recombinante + adjuvant (Sanofi/GSK)

B Autran

= Dirigés contre I'antigéne Spike

" QObjectifs:
» Ac Neutralisants
(+ réponse Th1l)

> Prévention de
la maladie
'infection
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Virus de chimpanzé ave
des proteines S sur sa memt

Virus de chimpanzé
(inactif sur I'Homme)

Initialement développé contre le VIH

vecteurs (PoxV, AdénoV, VSV...) atténué ou non réplicatif
recombiné pour genes du virus ciblé (Ebola, SARS-CoV?2...)

=> réponses immunes spécifiques du virus ciblé

receptor \ \ ciH
{
\ [ |
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HUMORAL IMMUNITY

Amibodies’/’ )

1~

cose
'''''
APEC activation; migration to
lymph nodes
** / T
YYYYY
Apoptotic bodies . LLLLLLLLL

Transgene expression (~24
h)

Antigen l

degradation . . Antigen
&
N N # *

» Succes du vaccin anti-Ebola: Efficacité de 99% en Phase 3 du vaccin VSV recombinant / enveloppe d’Ebola (Lancet 2016, 2017)

Approbation 2019 / EMA & FDA :



Vecteurs viraux Recombinants
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ChAdOx1 nCoV-19 vaccination prevents SARS-CoV-2 pneumonia in l*hésus macaques

ELISA titer (Log10)

N van Doremalen et al. bioRxiv. May. 2020 doi: 10.1101/2020.05.13.093195

* Vaccin : ChimpAdenoV recombiné pour la Spike de SARS-CoV2

* Etude chez le Macaque: 1 seule injection

» Induction de réponses
» Anticorps avec Ac Neutralisants

» Réponses Cellulaires T

@® ChAdOx1
nCoV-19
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Days post inoculation

nCoV-19

ChAdOX1
GFP

Q

Days post inoculation

B ChAdOx1 nCoV-19
E chAdox1 GFP
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Clinical score
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» Réduction de Charge virale dans :

» Lavage alvéolaire

» Muqueuse Nasale (moindre)

BAL fluid
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MRNA-based therapeutics — i . AF
developing a new class of drugs SR

- MNATURE REVIEWS | DRUG DISCOVERY
Ugur Sahin'-?, Katalin Kariko?* and Ozlem Tiireci’ VOLUME 13 | OCTOBER 2014 | 750

Timeline | Key discoveries and advances in the development of mRNA as a drug technology

Discovery of interferon
# [n vitro transcription by induction by dsRNA-
SP6 RNA polymerase™* Vasopressin mRNA sctiveted TLFE (REF 65)
» Discovery of mRNA™® * 5P6 RNA polymerases injected to rat brain Initiation of first clinical
» Development of protamine- commercialized corrects disease’ trial with mRMNA using
complexed RNA delivery™** ex vivo transfected DCs*
Development of * Development of cationic
Firstin vitre translation | | liposome-entrapped lipid-mediated mRNA delivery™ Merix: first mRMA-based
of isolated mRNAZ* mRNA delivery’*#* * Lipofectin commercialized company founded

1995 1997 1999 2001

Discovery of mRNA cap Cap analogue T7 RNA polymerases First vaccination with Firstantitumour T cell . .
interferon discovered™?* | | commercialized | | commercialized mRMAs encoding response after injection # First human cancer immunothera Py
induction b tigens* fmRNA in vivo® : - S
DRNAW Y . h SEneeTAMgeE bl = mvve m— using direct injection of mRNA'™® [C)ETSEILCI.{F:FCHEH; DFRNA
emonstration that iscovery of interferon o - - - as=¥m
naked mRMA injected induction by ssRNA- FIrSt Edﬂptl'ﬁ"ﬁ IITIITIL”'IDﬂ"IErﬂFI}" with - ang
into mice is translated® activated TLR7 and CAR mRNA”"-HH Fﬂr gene Edltlng
TLR8 (REFS 66,57)
CAR, chimeric antigen receptor; Cas9, CRISPR-associated protein 9; CRISPR, clustered reqularly interspaced short palindromic repeat; - .
DC. dendritic cell: dsRNA. double-stranded RNA: iP5SC. induced pluripotent stem cell: R5V, respiratory syncytial virus; ssRNA, single- * Proteinre placement P reclinical stud bL
stranded RNA: TALEN. transcription activator-like effector nuclease: TLR, Toll-like receptor. D - -
iscovery that nucleoside-modified mRNA corrects
nucleoside-modified disease”
RMNA iz non- * Development of TALEN mRMA for
: P 1 41
H HEH H Immunogenic ene E‘dltln
* vaccins ARNm anti-infectieux E = E

en développement Clinique:
* Phasel&2: 2008 2009 2010 2011 2012

* Grippe,

* Zi ka; Development First preclinical study with || | Preclinical study:

e \VZV of zinc finger intranodally injected protective vaccination
mRNA for gene (DC-targeted) mRMNAY with flu- and RSV-

© RSVoooooo. editing™ ' specific mRNAS:*

iP5C generation with
mRNAI'J.I'lh 24T
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, Vaccination par ARN-messager

Wwwiaframed2021.org

Dans nos cellules :
Mécanisme vaccinal

Copie de ’ARNm du SARS-CoV2

1208
RBD  SD2 | HR1 co \IM

Tradsstion

Matwration

NTD so1 | FP
S1/s2

ARN

messager: enrobée dans 1- ARNm
capsule biodégradable |
LARN messager: Cytoplasme

= immédiatement dégradée
= ne retourne PAS au noyau

Spike Protein Receptor
Binding
Domain (RBD)

\\

L’ARN va étre lu par quelques O\ S ’ Prf)teine
Spike

entiere

cellules musculaires, qui vont ‘
TEMPORAIREMENT fabriquer dans -
leur cytoplasme la protéine S et la
relarguer dans [organisme, TR

ou elle pourra étre reconnue , - -

par le systeme immunitaire. " _— ;ﬁ;isr;%ODV;mcture

(Wrapp et al., 2020, Science)
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Harmonisation des Essais cliniques de vaccins anti-Covid19: USA : Opération WARP

Organizational Structure of OWS Clinical Trials Program

RNA
Platform 1

Collaborating
clinical trial

(CoVPN)

&

COVID-19

Preventon Network

B Autran

Harmonized Efficacy Trials

Pre-fusion Spike
ChAdOx1 Ad26 Nanoparticle Recombinant Protein
Platform 2 Platform 3 Platform 4 Platform 5
1 mﬂmf Corelates of
Harmonized e protection
endpoint data 2. Quantitative Immune analyses within Common DSMB
collection prgarand and cross
protocols

3. Tcellresponses

NIAID COVID-19 Prevention Network

-"f..'.’“..‘sﬂ s £

i 81 | 5 :

Cokumbus. OH ....!.m oy [RERE
Oakiand, ,

llami, FL

CovID-19  #

Prevention Network

hester. NY (2)

uu {J \73.‘ ‘7;»».. ) 3
Yy i 0 b
m&) e > |
o ‘\ N .
Baitienore, MD (3) T b - I
4 4

WDC @
Pittsburg, PA
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Selected COVID-19 Vaccine Candidates
Developer Phase 1/2 Phase 2/3
moderna Enrolled Ongoing

Platform

Nucleic acid

SIONI=Cr Enrolled Ongoing
_ > S .
&1 OXFORD Enrolled Ongoing
AstraZeneca
Viral vector e Enrolled Ongoing
€9 MERCK Ongoing -

NOVAVAX Ongoing Ongoing
Protein subunit '

The Estimated Course of the Clinical Trials in OWS

[Aug[Sepx]oa|Nov[De<]Jan‘Feb]May|Ap.[Mayl

2020 2021
Modema (2dose) | Enrollment ] 50 100 150 |
BioNTech/Pfizer ;
(hors WARP) | I |
AstraZeneca (2dose) | Enolment | [ Enroliment | 50 100 150

~ Enollment

Janssen (1 dose)

Novavax (2 dose) l E[\_'gl!mgqtij 50 100 150

Sanof (2 dose) [ Enollment | 50 100 150 |

e
llliLtULu Gncleenies O\



Vaccins ARNm anti-Covid-19: Tolérance et Immunogénicité

» Vaccin Pfizer : ARNmM modifié de Spicule en Liponanoparticules

RNA-Based COVID-19 Vaccine BNT162b2 Selected for a Pivotal Efficacy Study
X Doses vs Placebo en 2 injections a JO, J21, 2 populations (N=12/bras)

RE Walsh, R Frenck et al. 2020, at NEJM.crg.
DOI: 10.1056/MEJM0a2027906

Mid [ Moderate [ Severs

> Tolérance , .
Py ——T » Immunogénicité

ENT162b1, Dose 1 BNT1E2b1, Dose 2
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Vaccins ARNm anti-Covid-19: Tolérance et Immunogénic
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An m-RNA vaccine against SARS-CoV2 : Ph 2

Jackson L, Anderson EJ, Rouphael MG, et al. NEngl) Med. 14 Jul 2020; DOI: 10.1054/NEJMoa2022483

Adrian B. McDermott, N. Engl. J. Med Dec 2020

> Tolérance

3 . 1
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» Vaccin Moderna: ARNm modifié de Spicule en LNP :
100ug, 2 injections: J0-J29; 3 gp d’Adultes sains 18-55/56-70 / >71 ans

» Immunogénicité

Symplom~ AGE OUD" yiecinafon]  Vaccinalon? Symefom ~ Age group? Vaccinain] ~ Vaceinafion?
Any sydemic ég?g B — e ;2?8 E _—
symplorm Ti — 19 T4 "
b5 " 1655 !
Atvdga 570 - Nauseg %1 -
Tl+ T+
1855 ] — 1858 m —
fige 1) E — e o -
T — symptom n —
1655 ' Byhemg 65 I
Fever Sl fedness %70
Tt measurement 71+ -
Chill 1885 " — ndvreton/ 55
all - sielling sl
T+ m m measremert 71+
- [
feodacke 541 — i 50 - -
Tt m I+ ]

(004010246010

M) I G ) e Percentage ofsevery - Percentage ofseverty

»>Pas d’EIG

(0008000204046 K0I0
Percentageof severty  Percenfage of severily

A s2P 1
mr 1mois Amois
L. A RBDELISA
e 105 - =
-E @ * % 18-55 Yrof Age 56-70 YrofAge =71Yrof Age
- -
E_ 1o @é 10 10°-
g
& 1044 E
= £
8 1074 é 10% 1044
=S -
w
& 02 | w
10°H 10°
w1 — T T ] 1 T T T TT I 1
|1 LTI R X @ S5 e )
L | & 4 } } }
§ Days
100 g
Study Day
C  PsVMA
4096
2048
1024 -
5174 . % % 1024
256
2564
R 1284 . E
= 5a- . : 64
32-
16= 16
ad +=—
i 4
— T — T — ]
1 15 29 36 43 57 ?.0\ A P e Q‘O}
o
100 pg ® * f
Study Day

» Anticorps Neutralisants :

» Durabilité : sur 4-8 mois

+ Réponses cellulaires T
B Autran
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“ ORIGINAL ARTICLE

Safety and Efficacy of the BNT162b2 mRNA

Covid-19 Vaccine

INIS artcie was pupnsnea on Uecemoer
10 7070 at NFIM aro

‘ FP Polack et al.

2.4+
" 0.05- h
0.04-
!
204 | o3l - e

Cumulative Incidence (%)

Placebo
H———
|
|
@. —=d
el
|
e
BNT162b2

Days after Dose 1

Efficacy End-Point Subgroup BNT162b2, 30 ug (N=21,669)

Mo. of participants ~ Surveillance time
person-yr (no. at risk)

Covid-19 occurrence

After dose 1 30 4.015 (21,314) 275
After dose 1 to before dose 2 39 22
Dose 2 to 7 days after dose 2 2 21
=7 Days after dose 2 9 172

Placebo (N=21,686)
No. of participants

T T T T T 1
24 91 98 105 112 119

VE (95% Cl)
Surveillance time

person-yr (no. at risk) percent

3.982 (21,258)  82.0 (75.6-86.9)
52.4 (20.5-68.4)
90.5 {61.0-98.9)
948 (89.2-97.6)

4= édition

The NEW ENGLAND JOURNAL of MEDICINE
2020, at NEJM.org.
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Modified Intenti

3.5+
3.0+
2.5
2.04

1.5+

Cumulative Event Rate (%)

0.54 *

0.0-

Subgroup

All patients

Age
=18 to <65 yr
=65 yr

Age, risk for severe Covid-19
18 to <65 yr, not at risk
18 to <65 yr, at risk
=65 yr

Sex
Male
Female

At risk for severe Covid-19
Yes
MNo

Race and ethnic group
White
Communities of color

Efficacy and Safety of the mRNA-1273
SARS-CoV-2 Vaccine

L.R. Baden, H.M. El Sahly, B. Essink, K. Kotloff, S. Frey, R. Novak, D. Diemert,

This article was published on December 30,

DOI: 10.1056/NE]M0a2035389

on-to-Treat Analysis
Vaccine Efficacy  Incidence Rate
(95% CI) {95% CI) Placebo
%% per 1000 person-yr
Placebo 79.3 (70.5-89.9)
mMRNA-1273  93.0 (88.9-95.6) 5.6 (3.4-8.8)
} mMRNA-1273
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII||||".||||||||||||||||||I||||||| LLLLLLLERLLL]
10 ZIU 3IU' 4!0 5‘0 Glﬂ ?IU Elﬂ 9I0 1 (I)(J 1 :Ilﬂ 1 EU
Days since Randomization
Placebo mRNA-1273
N=14,073 MN=14,134 Vaccine Efficacy (95% ClI
oy
no. of events total no.
185/14,073 11/14,134 i 94.1 (89.3-96.8)
|
I
156/10,521 7/10,551 -®| 956 (90.6-97.9)
29/3552 4/31583 —_— B6.4 (61.4-595.2)
]
I
I
12178403 5/8396 —= 95.9 (90.0-98.3)
35/2118 2/2155 —.—i 94.4 (76.9-98.7)
29/3552 4/3583 ———B— | 364 (614-953)
I
|
|
B7/7462 4/7366 — G5.4 (B7.4-598.3)
98/6611 7/6768 —= | 93.1(35.2-93)
|
|
43/3167 413206 —_— i 90.9 (74.7-96.7)
142/10,906 7/10,928 - 951 (89.6-97.7)
I
|
|
144(8916 10/9023 — - 53.2 (87.1-96.4)
41/5132 1/5088 —& 975 (32.2-99.7)
1

= —
|
n
n
=]
-
n
-
2



Safety and efficacy of the ChAdOx1 nCoV-19 vaccine
(AZD1222) against SARS-CoV-2: an interim analysis of
four randomised controlled trials in Brazil, South Africa,

IER Elepatitess Sl

Wwwiaframed2021.org

IRTECTIGRS

and the UK vww.ihelancetcom Published online December 8, 2020 | Total ChAdOx1nCoV-19 Control Vaccine efficacy (CI*)
mber
Merrpn Voysey®, Sie Ann Costa Clemens®, Shishir A Madhi®, Lily Y Wedx *, Pedro M Folegatti®, Panander | :;IESE
nfN (%) Incidence rateper /N (%) Incidence rate per
Développement clinique 1000 person-years 1000 person-year,
(person-days of (person-daysof
ler essai de Ph3 : en fait 2 avec design peu clair : follow-up) follow-up)
2 doses différentes (LD vs HD Al LD/SD and SD/SD 131 30/5807 (05%)  441(248299)  10U5829(17%) 1492(247228) [ 704% (54810 Bo6)t
recipients
2 populations d’age différent COVoe2 (UK) 8  183us(os%)  38B6(70369)  68/3804(18%) 1457(70448) | 735%(55510842)
fD: <55 ans, LD/SD recipients 13 Y37 (02:)  149(733) 0M1374 (22%)  1502(72948) |  90-0% (67-4 to 97-0)4%
SD/SD recipients 53 15/2377 (0-6%) 56-4 (37 056) 38/2430(16%) 1424(97499) | 603%(28.0t0782)
1 18-> %<
FD: 18->70 ans et 79%<55 COVoo3 (BrazitallSD/SD) 45 1N2063(06%)  S6207930)  3Y205(16%) 1570(76780) | 642%(30710815)
2 efficacités : fD: 90% vs FD: 62% ANl SD/SD recipients o8 714440 (06%)  56.4(174986)  7U4455(16%) 1488(74279) | 621%(410t0757)
Other non-primary 18 7/5807 (0-1%) 103 (248 209) 11/5829 (02%)  163(247228) | 364%(-63-8to753)
symptomatic COVID-19
2¢ essai Ph3: Af Sud: Pb des variants disease]
. . Any symptomatic COVID-19 149 37/5807 (0-6%) 54-4 (248 299) 112/5829 (19%) 1655(247228) [ E€7-1%(523W773)
3¢ essai Ph3 : US e
Asymptomatic or ymptoms 69 20/3288 (0-9%) 698 (151673) 40/3350(12%)  960(152138) | 27-3%(-17-2t054-9)
Résul unknown (COV002)
esultats : LD/SD recipients 24 711120 (0-6%) 414(61782) 71127 (15%)  1006(61730) | 58-9%(10toB2.9)
76% VE/ f. Sym ptom. SO/SD recipients 45 22/7168 (1.0%) fo.4 (B98g1) 73223 (10%)  92-9(90408) 38% (-72-4t0463)
100% VE /D éces Any NAAT-positive swab pyi | 68/5807 (12%)  100-0(248299) 153/5820 (2.6%) 2260(247228) | 557%(411to667)
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Safety and efficacy of an rAd26 and rAd5 vector-based e ol

heterologous prime-boost COVID-19 vaccine: an interim

analysis of a randomised controlled phase 3 trial in Russia

Denis ¥ Logunov*, InnaV Dolzhikova*, DmitryV Shcheblyakov, Amir | Tukhvatulin, Olga V Zubkova, Alina S Dzharullaeva, Anna V Kovyrshina,

https://doi.org/10.1016/50140-6736(21)00234-8

Lancet

» SPUTNIK: 2 vecteurs AdénoV: Ad26-S puis Ad5-S:
2 injections at 21d

Vaccine (n=14964)

Placeho (n=4902)

R ‘ >
WMIEREfepatitesiSantesexuelle LT
| INTECHORSICHErgENTes (GN

wwwaframed2021.0rg

» Vaccine Efficacy : 91,6%

Sex 2.0 — Vaccine
Female 5821 (38-9%) 1887 (38:5%) — Placebo
Male 9143 (611%) 3015 (61-5%) F
Race < 5 1.5
White 14741 (98:5%) 4830(98.5%) g
Age group, years "5 é 1.0—
1830 1596 (10.7%) 521 (10-6%) =3
31-40 3848 (257%) 1259 (257%) EE
41-50 4399 (29-4%) 1443 (29-4%) T o051 ————
5160 3510 (23:5%) 1146 (23-4%) N
>60 1611 (10-8%) 533 (10-9%)
Age, years 453 (12:0) 453 (11.9) 0 0 10 20 30 40 50 60 70 a0
, , , o i . Time since first dose (days)
Concomitant diseases (diabetes, hypertension, ischaemic ~ 3687/14944 (247%)  1235/4892 (25-2%) Number at risk
heart disease, obesity)t (number of COVID-19 cases)
Risk of infection involunteerst3 Vaccine 16427 15338 15717 14683 10970 6686 3314 398
High 65/14567 (0-4%)  23/4778 (0-5%) (0) (3% 6y (66) @Oy @GV TN 79
Medium 3853/14567 (26.5%)  1280/4778 (26.8%) Placebo 5435 5121 5046 4895 3662 2223 1106 133
General 10649;14 567 (73.1%) 34‘—,-'5;4.77'3 (?2.?%] {ﬂ'} (1'0} BD} {54} {?1} {8?} {92} (963
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Vaccins Inactivés anti-Covid19 ETE ey R VIEDRS

> 1
LhiCEiChE Gncleenies AN
wwwiaframed2021.org.

JAMA | Original Investigation E Modified full analysis population-1
Effect of 2 Inactivated SARS-CoV-2 Vaccines on Symptomatic COVID-19 1.5+ . . :
Inf ] in Adul Efficacy of Incidence density
nrection I!] u FS. . X Jiang et al. JAMA 2021 Srou 'Erga;;;nce” y E;;%Eg;] person-years
A Randomized Clinical Trial A
Alum-only  [Reference] 44.7 (36.6-54.6)
E:} Lod Wwivo4d 72.8(58.1-82.4) 12.1(8.3-17.8)
ﬁ ' HBO2 78.1(64.8-86.3) 9.8(6.4-15.0)
No. (%) Full analysis population-1
WIV04 vaccine group HBO2 vaccine group Alum-only group 1.5 : : ;
Characteristic (n=12743) (n=12726) (n=12737) Efficacy of Incidence density
vaccine per 1000 person-years
Age, mean (SD), y 36.2(9.2) 36.1(9.3) 36.1(9.3) Group (95% C1), % (95% CI) Alum-only
Age groups Alum-only | [Reference] 40.7 (34.5-48.1)
°
<60y 12530(98.3) 12525 (98.4) 12539 (98.4) & 10- Wivo4 50.3(33.6-62.7) | 20.3(16.0-25.6)
>60y 213 (1.7) 201 (1.6) 198 (1.6) E HBO2 65.5(52.0-75.1) | 14.1(10.6-18.7)
Sex® s
Male 10706 (84.0) 10750 (84.5) 10805 (84.8) ?_f WIvVo4
Female 2037 (16.0) 1976 (15.5) 1932 (15.2) 2 051 —
o
HBO2
Vaccin Inactivé SINOVAC : CoronaVac: 0 ' ' ' ' ' ' ' ' '

0 10 20 30 40 50 60 70 80 90 100 110 120
Time after the first dose, d
.. . . . No. of participants at risk
2 injections a 3 semaines: Alum-only 13425 13273 12981 12749 12594 11857 11501 10900 9672 8041 7728 7430 665
Wivo4 13428 13294 12979 12771 12622 11984 11614 11012 9780 8074 7772 7502 665

. ., . . . HBO2 13436 13300 12993 12781 12624 11953 11618 11008 9783 8134 7844 7573 653
Efficacité / infection symptomatique :

50-65 % (72-78% en Mod. Int. Treat analysis)
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Principaux Vaccins anti-Covid19 disponibles (Novembre 2021) woo

Vaccins Origine  Cible Vecteurs Efficacité

Cominarty Pfizer/BioNTc All/US  Spicule 95%

Moderna Covid19 Moderna Us Spicule 94%

CVnCoV Curevac/GSK

Vecteurs viraux recombinants

Vaxzevria /

Covishield = Spicule chAd3

Sputnik | Gamaleya Spicule Ad26+Ad5

JNJ Johnson & Johnson Spicule Ad26

Vaccins Inactivés
Coronavac Sinovac C Virus entier
BBIBP Beijing | /SinoPharm C Virus entier
Nanoparticules/Proteine recombinante

NVX-CoV2373 Novavax us Spicule

F

Vaccins Variants

B1.351 en dev. Ph1/2

B1.351 en dev. Ph2

B1.351 en dev.

B1.351 en dev.

pays Autorisants

US+UK+EU + 55

US+UK+EU + 21

Ph3

UK+EU + 99

R +58
(EU, OMS: Re-Evaluation.)

US+EU + 20

C+WHO+ 27
44

En évaluation
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Qui et comment vacciner contre
Covid19 ou SARS-CoV2?

Wwww.aframed2021.0rg:

Scénarios possibles de vaccination anti-Covid19

From M Jeyanathan et al. Nature Rev. Immunol. Oct.2020

Priorités:
sujets a haut risque
Vaccin Pandémique ou
Validé a partir du pipeline (EUA)
Production limitée

Professionnels de santé
Sujets avec Co-morbidités
Sujets agés

Groupes sociaux

............................................................................

Vaccination - :
: de Masse / . _ o
‘ » Stratégies vaccinales optimisées
i * National : * Programmes nationaux
i+ Continental (si distribution limitée)
i+ Global * Immunisation mondiale
Pandemic vaccine paradigm
I i
1-2 years
Rationalized vaccine paradigm
= {
10-15 years

B Autran
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Correlats Immuns d’ Efficacité Vaccinale

VIR ElepatiteseSdiiteSexuelie
| ~ Infectionsetergentes
Wwwisframed2021.0rg

> Ac Neutralisants correlent a severité

et prédisent protection («noury s natwmed. 21)

» 15t correlat de protection
(post-AZ StUdy / Alpha (Feng S, Nat Med 2021)

» VE = 80% / symptomes = anti-S IgG = 264 BAU/mL

(95% CI 108, 806), WHO international standard (NIBSC code 20/136).

o
o H
& 3
100 - =
=
m]s- - 2
rAd26-5 + rAgs-S mRNA-1273
. o~ L
Convalascant /"'r
a0 4 GWV
& L/
= Ad26.COV2.S A
Z /
g 60 - 1 | chadoxt ncov-19
i'H]
=4
[a"H
—
Corona’ac
4 /
T T T T T T T
0125 0.25 0.5 1 2 4 8

Meaan meutralization kewel (fold of convalescamt)

=1  Anti-S o™ Anti-RBD o |
0%~ s 09 90% Se o
’ - h - 075
E 8%{ .. .= S _aemTmTTs %] 0 ts--=" L
=] =]
6
E 70% % § 0% [,505
£ z Z
8
S Gom 0%
03
0% 50%
0.0 0.00
3 o & P ) & & & ﬁ
+ & - K r @ $ K $
Anti-Spike 19G 28 days post boost (AU/mL) Anti-Spike RED 28 days post boost (AL/mL)
100% NAbS 10 NAbS 100
90%
dea= 0.75
E ao%{ """
' < 9
o 70% i 0503
g Z
g
> 50%
50% 50%

» Contre Variants ??7?
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Réponses Vaccinales et Immunodépression
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4 ?"o PARIS @ core
~Cimi&=
B Autran
Kidney Transplants
: From S Caillard, 29/06/21
1001 , :
: JF:,I‘H Grupper
: ESRD: Y} ,L‘JI*J‘- () w Frantzen
' . Schrezenmeieg
- Sattle Attias
' - [al
' LBc‘l'dh','
7549 ¢ :
- Rincog-Arevalo Cohort, # doses
- o e HD1
' X e HD2
2 -| '\"J-' naki 3 Tx 1
§ * Tx2
% 504 : Bv;l"xnm
:Goupil
. 1T > 1st dose: 6 - 18%
Ggipper Gdupil
Torreggiani > 2nd dose: 8 - 59%
Rincon-Arevalo
5 : Al :i sain
: o Benotmane Kl 2021, Boyarsky JAMA
[ r' 2021, Chavarot Transplant. 2021,
i o8 . o F— Marinaki AJT 2021, Grupper AJT
KTXLY " e }2|52021, Sattler & Rincon Arevalo
Sabe O Arevalo | *| Medvrix 2021, Husain ki 2021,
0 (3,..&_3,01 Rincon-Aredklo| Korth Viruses 2021, Rozen CMI 2021
i :
0 3 6 9 12

weeks

ATU: 3/8/2021:

* casirivimab/imdevimab : cocktail de 2 Ac Monoclonaux
neutralisants : réduisent de 75% le risque d’infection:

Symptomatique chez contacts PCR-
Severe chez patients infectés

» Prophylaxie Severely Immunosuppressed patients :

VVVVY

Transplantés

Traitements immunosuppresseurs lymphopéniants, LNH, LLC...
Ins. Rénaux séveres

DIP

Autre cause d'immunodépression avec faible Réponse
vaccinale: VIH non controlé...

PEP: Non ou Faibles Répondeurs a vaccination

PreEP: Non Répondeurs
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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES

HEALTH

Sécurité et Tolerance des Vaccins anti-Covid19

EMA : Status as of 28/10/2021 in the EU/EEA

> ARNm:

Comirnaty 428,000,000 Doses
in the EU/EEA

412,571* Reports of suspected

side effects =0,09%

(see www.adrreports.eu)

Spikevax 61,600,000 Doses
in the EU/EEA

94,636™ Reports of suspected

side effects =0,15%

(see www.adrreports.eu)

> Vecteurs
recombinants

Vaxzevria 68,800,000 Doses
in the EU/EEA

214,528* Reports of suspected

side effects =0,3%

(see www.adrreports.eu)

Janssen 16,300,000 Doses

in the EU/EEA
28,244* Reports of suspected
Side effects = 0,17%
(see www.adrreports.eu)

* medical events observed after vaccination, but not

necessarily related to or caused by the vaccine.



https://www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://www.adrreports.eu/
https://www.ema.europa.eu/en/medicines/human/EPAR/vaxzevria
http://www.adrreports.eu/
https://www.ema.europa.eu/en/medicines/human/EPAR/spikevax-previously-covid-19-vaccine-moderna
http://www.adrreports.eu/
https://www.ema.europa.eu/en/medicines/human/EPAR/covid-19-vaccine-janssen
http://www.adrreports.eu/

Sécurité en vie réelle des vaccins anti-SARS-CoV?2:
accidents thrombo-emboliques liés aux
Vecteurs AdénoV recombinants

l._.

> 4[4 /2021: sur 34 millions de vaccines par ChAd3-CoV2 (VAXZEVRIA (AZ)

169 cas de thrombose du sinus caverneux (CVST) + 53 cas thrombose veines splanchniques
G EUROPEAN MEDICINES AGENCY (SVT) chez sujets < 60 ans, majoritairement des femmes, aprés 1le injection

DICINES HEALTH

Mécanisme ? Réponse immune Ac anti-plaquettes (anti-Pf4) ? Proche des thrombopathies a I’héparine?

Thrombosis and Thrombocytopenia

Thrombotic Thrombocytopenia after ChAdOx1 nCoV-19 Vaccination
after ChAdOXl HCOV— 19 VaCClnatlon Nina H. Schultz, M.D., Ph.D., Ingvild H. Servoll, M.D.,
. . _ Annika E. Michelsen, Ph.D., Ludvig A. Munthe, M.D., Ph.D.,
Andreas Greinacher, M.D., Thomas Thiele, M.D., Theodore E. Warkentin, M.D., Fridtjof Lund-Johansen, M.D., Ph.D., Maria T. Ahlen, Ph.D
Karin Weisser, Ph.D., Paul A. Kyrle, M.D., and Sabine Eichinger, M.D. Markus Wiedmann. M.D.. IFJH.I.)."!AnnVe‘.I‘—(ege Aamodt M.D. Ph.D.
Thor H. Skatter M.D., Geir E. Tannford M.D., Ph.D.,
. Pal A. Hol M
NEJM, 2021, DOI: 10.1056/NEJMo0a2104840 NEJM. 2021 DOI 1001m656 NEJMoa2104882

> 20 /4 /2021 : Vaccin COVID-19 Janssen: lien possible

Effet de classe ? Mais risques <<< bénéfices des vaccins
Indication maintenue chez > 55 / 60 ans
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Toléerance du Vaccin Moderna anti-COVID-19

> Myocardites et pericardites
PRAC: Mai 2021 : 16 cas de myocardite et 18 cas de pericardite dans EU/EEA to EudraVigilance
0 sur 19 million doses = 2 cas / millions
bl e e SV chez 16 - 30 ans (garcons)
formes modérées a séveres, pas de déces)
Juillet 2021 : liste les 2 complications comme effets secondaires dans le RCP
+ avertissement aux personnels de santé et personnes recevant le vaccin
Novembre : Ne remet pas en cause le Rapport BENEFICE / RISQUE

du VACCIN MODERNA

Gargano JW, et al. Use of mRNA COVID-19 Vaccine After Reports of Myocarditis Among Vaccine Recipients: Update from the Advisory Committee on Immunization Practices - United States, June 2021. MMWR Morbidity and
mortality weekly report. 2021,;70(27):977-982.

Surveillance of myocarditis (inflammation of the heart muscle) cases between December 2020 and May 2021. News release. Israeli Ministry of Health; June 2, 2021. https://www.gov.il/en/departments/news/01062021-03.
Accessed July 13, 2021.

Montgomery J et al. Myocarditis Following Immunization With mRNA COVID-19 Vaccines in Members of the US Military. JAMA Cardiol. 2021.

Bozkurt B et al.. Myocarditis with COVID-19 mRNA Vaccines. Circulation. 2021.

» Syndrome de fuite capillaire : PRAC = safety signal : 6 cas dans EudraVigilance database.
association causale avec vaccination ???? En revue.
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Efficacité Vaccinale face aux Variants d’échappment

D Planas et al. Nature 2021

a Strasbourg cohort b Pfizer c AstraZeneca
Unvaccinated (M12) Vaccinated (M12) W3 W8 W10 W16
9 —_ *kkk 5—3 Uinhakd E E ad — ] ] -
10 10 — 10% 3 10% = 10% 4 1004 o Oow
4 . w 4 ] % § . E (-% . **::** 0 b
10% < 10% 3 © . 1 o
s 1 ° B % ; 510°3 = sl B & g0 . gl0% % g ®
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» Activité Neutralisante des sérums de vaccinés (Pfizer et AZ):
» Conservée / Alpha,
» Intermediaire / Delta,
> 1 log Diminuée / Beta
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Survelllance pharmaco-épidémiologique de la vaccination contre la COVIN-14

Wl ﬁamedzoz‘l g

Impact de la vaccination en France : > 75 ans et contre severlte 11/10/21, k

Type de

Type de .
reduction du FE[';';HE;E N total Type de vaccin Reduction des risques
risque

Entre 20/6 et 20/7: Delta passé de 36 a 85%,

Suivi du 14éme 1965202 Tous
84% (75% ; 90%)

[ous vaccins

réduction du Fetnétre de Suivi (mois)  Ntotal Type de vaccin Réduction des risques
risque emps
Période > Alpha 12-3] mois 105294 Modema -
06% (90% ; 98%)
890008 Pfizer
93% (91% ; 94%)
13-4] mois 51144 Modema -
89% (96% ; 100%)
397316 Pfizer
05% (94% ; 96%)
]4-5] mois 19222 Modema -
08% (94% ; 99%)
Autorisations
Pfizer: 21/12/20 H7972 Pfizer
Moderna: 8/1/21
AZ :29/1/21 G7% (96% ; 97%)
Janssen: 11/3/21
=5 mois 15282 Pfizer -
04% (84% ; 98%)

jour aprés la
2eme dose
> Efficacité en vie réelle des vaccins ARNm /
Hospitalisations aprés 2 doses (Az: pb intervalle entre doses)
chez 3,6 millions vaccinés / 3,2 non vaccinés

= >2 mois et.5 mois = 96 - 98%
= Période Alpha
= absence de déclin a 6 mois de EV / Hospit.
chez > 75 ans

= entre20/6 et 20/7= 84%
= Période Delta
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Impact de la vaccination en France : 50-74 ans et contre sévérité

11/10/21, mJ Jabagi et al.

Fenétre de temps N total Specialite de Reduction des
vaccin risques
Suivi du 7éme 595704 MODERNA 93% (88% ; 96%)
jour apres la
Zeme dose

1945136 ASTRAZENECA 92% (86% ; 95%)

4536056 PFIZER 91% (90% ; 92%)

» EV en vie réelle chez 7,7 millions de vaccinés 50-74 ans vs 7,7 non vaccinés

> 96% et 97% apres 3-4 mois et 4-5 mois.

> 92% entre 20/6 et 20/7/2021 = Période Delta.
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contre les variants
Durability of mRNA-1273 vaccine-induced antibodies MRNA Vaccination Induces Durable Immune
gt SARS-Cl-2 vt st e pemory 1o SARS Cole2 i Continued
100000 Goel, Pair_lter, Apostolidis, and Mathew et al. 2021 doi:

E § ::;LG > 2e dose - nécessaire é https://doi.org/10.1101/2021.08.23.457229
= i - BAA.7 . .
%:oooo—; — :2':'351 Neutralisation Iarge
22 ] ¥ e B142e
- —+— B.1.526 . .

3 % ~ Basir2 = Decroissance des titres

T o > Decroissance Ac d’Acs : 1/2-life : 2 mois,

AL o o parallele/ variants -b _ _

5 .—war = Dynamique typique

= . - B11.7

& — —& B.1. s .

32" I d’une réponse immune
@ § ] _ L —e B1.429

E 1003 - : ::§?$2 N O rm al e

g : > Durabilité Ac

Y s 230 Neutralisants:
10000+ _e WA1

= : oo pens > 6 months = Augmentation Progressive de
z 1000 gj‘:—:—-_—f“_“"“ —&— B.1.351

<< mc: £ %“‘“m? » Mais efficacité / la Memoire

2 55 Variants ???

10
y 43 119 209
L Day
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-l Décroissance de l'efficacité vaccinale ou 5
Effet confondant du Delta ? -

AME

> »
Sdiitesexuelle k'.
InfectionS eiergenteSE G

Institute Référence Study/Population Results Limits
Pfizer ; Polack et al. NEJM. @ Pfizer placebo-controlled, observer-blinded, pivotal e VE / symptomatic infection = 91.3% over 6 mo e No data on asymptomatic
University of 383(27),2603-  efficacy trial (130 sites USA ; 1 Argentina; 2 Brasil ; 4 S-Africa; 2 - 4 mo post dose 2: 90.1%, infection
New-York e 6 : Germany; 9 :Turky) 4 -6 mo: 83,7%
e n > 40 000 ’

LSH Laboratory.

Resurgence of SARS-CoV-2 Infection in a Highly Vaccinated
Health System Workforce s keehner et al. NEIM, 2021

> VE chez les PfS vaccinés
Avril = 90%
Juillet = 65%

> Mais survenue
du variant Delta

Alpha

e VE + safety > 6-months post- vaccination
® Criteria: > 12y, No prior Covid-19
=115 [Ter 5[5 143 F Andrew, N. et al.  eTest-negative case-control design
England, NIHR 2021. Cold Spring @ n > 3 million (39%=AZ, 32%= Pfizer, 2.4% =Moderna
Harbor e Alpha + Delta
® Hospitalisation <14 d post + PCR
e Death<28d post + PCR

e Match / age, comorbidity

M Delta M Other

No. of Positive Tests

704

60

50

40

30

20|

10

0_
March

A Vaccinated Workers (N=70)

April

May

Month of Diagnosis

June

July

e VE / symptomatic Delta >dose2: e No control of data

1 wk : VXZ=63%, BNT =92.4%, monitoring
mRNA1273=-95.2 ® Bias?
10-14 wks : VXZ=59.3% ; BNT=-80.3% ; No mRNA1273a data > 14

mRNA1273 =90.3% wks or death
e VE/ hospitalization/Delta : Prior infection excluded only
> 1wk: VXZ=-94%, BNT= 99.7%, if PCR
MmRNA1273 =-97.5%)]
2-9 wks : VXZ=-95%, BNT=98.4% ,
mRNA1273 =100%

EV contre :
» l'infection: décroit de 80-90% post-D2 a 50% a 6 mois
> les formes séveres: Stable mais légére décroissance : 80-92%

-Goldberg et al (2021) Waning immunity after the BNT162b2 vaccine in Israél, NJEM 2021 ; -Cohn, B.A. et
al (2021), Science.; -Rosenberg et al (2021),. Cold Spring Harbor Laboratory.; -Chemaitelly et al (Octobre
2021), NEJM; -Nordstrém et al (Octobre 2021),, The Lancet Regional Health — Europe (p.100249)
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Beta variant (B.1.351)

chez:
- Jeunes et
- Agés

» Augmentation de 10-fois increase activité Neutralisante :

» Augmentation du Spectre
> Tolérance
> VE demontrée en Israel (sar-on et al. 2021)
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Risk prediction of covid-19 related death and hospital admission in
adults after covid-19 vaccination: national prospective cohort study

J Hippisley-Cox et al. BMJ 2021

Not in care home or homeless
Lives in care home
Homeless

No kidney failure

CKD stage 3

CKD stage 4

CKD stage 5

CKD stage 5 (dialysis)

CKD stage 5 (transplantation)

No chemotherapy in past year
Chemotherapy grade A
Chemotherapy grade B
Chemotherapy grade C

Blood cancer

Bone marrow or solid organ transplantation
Respiratory tract cancer

Radiotherapy in past 6 months

Down’s syndrome
Rare neurological conditions

Liver cirrhosis

Schizophrenia or bipolar disorder
Sickle cell disease

HIV/AIDS

Severe combined immunodeficiency

Chez Qui faire des Rappels ?

Adjusted hazard
ratio (95% CI)

*

Adjusted hazard
ratio (952 CI)

1
4.14 (3.66 to 4.68)
2.05(0.29 to 14.58)

1
1.23(1.12to0 1.36)
1.96 (1.56 to 2.46)
2.81(2.08 to 3.80)
2.33(0.75t0 7.25)

8.07 (3.34 to 19.54)

1
0.96 (0.49 to 1.85)
3.632.571t65.12)

4.30(1.06 to 17.51)

1.42(1.09 to 1.85)
2.49(0.62 to 10.08)
1.65(1.1310.2.39)
2.62(1.65t0 4.15)

12.68 (4.68 to 34.38)
2.63(1.69 to 4.08)

2.96(2.02 to 4.34)
1.12(0.77 to 1.63)

»

0.0625 0.25 1 4 16

713 (107 to. 55.83)
3.29(1.05to 10.29)
1.31(0.33 to 5.27)

64

> Recommandations actuelles

> Sujets agés > 65 years old
Facteurs de risque et Immunodéprimés

» 6 mois aprés PrimoVacc (3 pour ImmunoDep)

» 15/12 : Plus de 50 ans




Vaccins en cours d’évaluation par 'OMS (11/11/ 2021
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Status of assessment**

Manufacturer / Mame of Vaccine HNRA of Record Platform EQI Pre-submission Dossier accepted for Decision
WHO EUL holder accepted meeting held review* date***
Vv 1 SARS-CoV-2 Vaccine NMPA Finalized 07 May 2021
Sinoph BIBP
L, Sinopharm / (Vero Cell), Inactivated \/ \/ \/ 2 and 5 dose presentation (new TBC after
) o (InCoV) Inactivated manufacturing site) ongoing
Beijing Institute of Biological . i
inspection
Products Co,, Ltd. (BIBP)
‘\ S '| novac COVID-19 ‘faccine (Vero | NMPA Inactivated, produced in Vero cells \/ \/ Finalized _ 01 June 2021
Sinovac Life Sciences Co,, Ltd. CE”)J |naCt.|r:atEdj I na Ctivated 2 dose prESEntatlﬂﬁ 30 September
Sinovac Life Sciences Co,, Ltd. Coronavac 2021
J5. THE GAMALEYA Sputnik V Russian NRA Human Adenovirus Vector-based Additional information | Several meetings “Rolling” submission | Process restarted, awaiting completion of Anticipated date
*&':’ o Covid-19 vaccine submitted have been and incomplete. rolling submission and CAPAs to last will be set once
continue to be inspection- all datais
. held. submitted and
Rec Adenovirus
follow-up of
Vector inspection
observations
) completed.
o SARS-CoV-2 Vaccine, DCGl \/ \/ Finalized 03 November
BHARAT Inactivated (Vero Cell)/ Whole-Virion Inactivated Vero Cell \/ 2021
g COVAXIN i
_Bharat Biotech, India InaCtlvated
Inactivated SARS-CoV-2 | NMPA Inact ) ells Rolling data started 23 | Ongoing To be confirmed
Sinopharm / WIBP’ : Inactivated
Y, >inopharm Vaccine (Vero Cell) v v July 2021
T BREEY Ads-nCoV NIMVPA T e ' Rolling data started 09 | Ongoing; inspection ongoing TBC
J CansinoBI0 Rec Adenovirus Vector v v August 2021
NOVAVAX NVX-CoV2373/Covovax | EMA Re Rec. Spi ke \/ Rolling data started 19 | Ongoing TBC
pr . nulated \/ August 2021
w Nanopartic.
CoV2 preS dTM-AS03 EMA Recc == ~ = \/ Rolling data started 30 | Ongoing TBC
J vaccine Rec. Spike July 2021
Protein

SANOFI




Y Orainaaion Future Vaccine Candidates

COVID-19 - Landscape of novel coronavirus candidate vaccine development worldwide vendredi 24 seg

» Clinical phase : N=121

=4 R&DBIlueprint

8D/ Route of administration

50 .
ND; 15\ Oral; 3 3 sG; 5 Number of doses
40 IN; 8 " \
30 m 1 dose
20 _ - = 2 doses
10 % % L s m 3 doses
= = =
0 —=—= TBD / ND
LAV VVr VVnr \Y PS VLP DNA RNA
s0 » Pre-Clinical phase : N=194
60 * Vaccine Type: Proteine >> ARNm = VVnr
40 * Vaccine Route: IM >>IN > SC, ID, Or
20 * Vaccine Dose: 2 doses >> 1 dose
I I I I LWl HAMMAMET N | ‘ P v
St 3 AERAIVIE DN SE
LAV VVr VWnr v PS VLP DNA RNA Ve e S I—
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-Cihi = Futurs Vaccins anti-Covid19
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> Pour ACCES GLOBAL a Immunisation Primaire

» Pour un controle global de la maladie et réduction du risque d’émergence de variants

» COVAX : collaborer pour un accés mondial et
équitable aux vaccins anti-COVID-19
ey E P | FINDWB

Because diagnosis matters

- L y H H
G avi @ % TheGlobal Fund Un |1:|§ I(.:!
The Vaccine Alliance

.W (@) bosritt @ wonovmoncw
wellcome D
» Pour Rappels

» Pour une adaptation éventuelle aux variants

» Pour Vaccination des enfants de 5-12 ans ??
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Comité Scientifique
Vaccins Covid19

President : MP Kieny
- B Autran

- CBardin

- X de Lamballerie
- B Fanget

- A Fischer

- B Fritzell

- A Fischer

- O Launay

- S Paul

- CA Siegrist

- M De wilde

EN
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Comité d’Orientation de la
Stratégie Vaccinale
President : A Fischer

- B Autran

- CBardin

- NBrun

- Y Caillie

- A Fontanet
- JGaillat

- Flusot

- X de Lamballerie
- DHeard

- M Heard

- H Monnier
- H Partouche

P Peretti-Watel
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MALADIES INFECTIEUSES EMERGENTES

MabTher Reacting group:

Coordonnation : Brigitte Autran,

— Xavier de Lamballerie:
— Jeremie Gued;

— Nathan Pfeiffer-Smadja

— Florence Ader

— Bruno Hoen

— Alexandre Duvignaud

— Laurence Weiss

— Guillaume Martin-Blondel,
— Jacques-Eric Gottenberg,
—  Olivier Saint-Lary,

— Odile Launay,




