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Petit preambule

* Intérét des vaccins, globalement n’est plus a démontrer

 Populations changent, risques changent, émergences...bref
toujours de nouveaux besoins!

* Prévenir vaudra toujours mieux que gueérir

 Vaccination de masse
 Vaccination personnalisée

+ Lacrise COVID a catalysé le changement et le
développement vaccinal!
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Pour demain: des vaccins
meilleurs




Vaccin contre la tuberculose

La tuberculose reste dans le monde une des
principales causes de mortalité infectieuse:
1,4 millions de décés dont 210 000 PVVIH en
2019

= 1,7 milliards de personnes infectées, 5-15%
évolueront vers une tuberculose maladie: ID,
age avance...

BCG: Cl chez ID, durée de I'immunité
variable (10-20 ans, max 60), meilleure
efficacité si IDR négative, efficacité modérée
(0-77%!)

Besoin de nouveaux vaccins
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Prévention de la maladie tuberculeuse

Phasel | Phase 2a | Phase 2a —| Phase 3 | Licensed
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Figure: Tuberculosls vaccine candidates In clinical development
The indicated dinical development stages of vaccine candidates are based on an extrapolation from datain
ClinicalTrials.gov.

Rapport sur la tuberculose dans le monde 2020 : résumé d’orientation OMS, http://apps.who.int/iris
Schrager LK, et al., Lancet Infect Dis. 2020 Mar;20(3):e28-e37.

Brazier b et al., Seminars in Immunopathology (2020) 42:315-331

https://www.clinicaltrials.gov 5



Vaccin contre la tuberculose

C Sustained QFT Conversion

The NEW ENGLAND JOURNAL of MEDICINE lm_ 20_
N Engl J Med 2018; 379: 138—49. 90 Placebo
“ ORIGINAL ARTICLE ” -§ 80 15+ H4:1C31
iy BCG
B 70
U=! c 10
Prevention of M. tuberculosis Infection s
with H4:IC31 Vaccine or BCG Revaccination =E 3 5
- 0O 40__ A—
E. Nemes, H. Geldenhuys, V. Rozot, K.T. Rutkowski, F. Ratangee, N. Bilek, g v 0 l:"
S. Mabwe, L. Makhethe, M. Erasmus, A. Toefy, H. Mulenga, W.A. Hanekom, g‘t 30 0 é 1'2 ].|3 2'4 3|0
S.G. Self, L.-G. Bekker, R. Ryall,* S. Gurunathan, C.A. DiazGranados, P. Andersen, kS o 20
I. Kromann, T. Evans, R.D. Ellis, B. Landry, D.A. Hokey, R. Hopkins, & 7]
A.M. Ginsberg, T.J. Scriba, and M. Hatherill, for the C-040-404 Study TeamT 10
0 I T T T 1
the BCG vaccine reduced the 0 6 12 18 24 30
rate of sustained QFT conversion, with an Months until Sustained QFT Conversion
efficacy of 45.4% (P = 0.03); the efficacy of
the H4:1C31 vaccine was 30.5% (P = 0.16). No. at Risk
Placebo 310 302 287 263 122
H4:1C31 308 303 288 268 124
BCG 312 308 297 281 136
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Vaccin contre la tuberculose

The NEW ENGLAND JOURNAL of MEDICINE GSK

ORIGINAL ARTICLE

Final Analysis of a Trial of M72/AS01,
Vaccine to Prevent Tuberculosis

D.R. Tait, M. Hatherill, O. Van Der Meeren, A.M. Ginsberg, E. Van Brakel,

B. Salaun, T.J. Scriba, E.J. Akite, H.M. Ayles, A. Bollaerts, M.-A. Demoitié,
A. Diacon, T.G. Evans, P. Gillard, E. Hellstrém, J.C. Innes, M. Lempicki,
M. Malahleha, N. Martinson, D. Mesia Vela, M. Muyoyeta, V. Nduba,
T.G. Pascal, M. Tameris, F. Thienemann, R.J. Wilkinson, and F. Roman

e M72: protéine de fusion

e 08/2014 a 11/ 2015, inclusion adultes 18 -50 ans
IGRA+, VIH -, Sans evidence de tuberculose
maladie
Kenya, Afrique du Sud et Zambie.

Endpoint= Tuberculose maladie: PCR+, culture
crachats

e 3575 participants ont été randomisés 1:1, 3573 ont
regcu au moins une dose de M72/ASO1E ou de
placebo, et 3330 ont recu les 2 doses.

e 2doses a1 mois d’intervalle, suivi 3 ans
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1.00 e

B TR
0.50+ 1.000-
b 0.999+
g 0.998
A 0807 0.997
" 0.996
£ 0707 0.995
3 0.9944
3 0.9934
S 0.60 0.9924 i
'E 0.991 | M72/ASO1¢
0.9904 -
o -
. - ia 0.589
£ 0.583+
T 0.40- 0.5874
3 0.986-
0.985- Hazard ratio by Cox regression model,
3 030+ 0.984 0.50 (90% Cl, 0.29-0.88; 95% Cl, 0.26-0.98) Placebo
== 0.983+ P=0.04 by log-rank test
3 020 0.5824
2 0.5814
& 0.380
0.104 4
0.000- T T T T T T T T T T T T 1
0 3 6 9 ‘12 15 18 21 24 27 30 33 36 39
0.00 I I 1 1 I 1 1 1 U 1 1 I 1
0 3 3 9 12 15 18 21 24 27 30 33 36 39
Months
No. at Risk
M72/ASOl; 1626 1621 1614 1609 1592 1580 1573 1566 1561 1557 1542 1468 12
Placebo 1663 1650 1642 1632 1610 1586 1576 1571 1564 1553 1539 1460 19

Figure 1. Kaplan—Meier Estimate of Definite Pulmonary Tuberculosis According to the First Case Definition.

Profil de sécurité tout a fait correct
Essai programmé chez les PVVIH (NCT04556981) 7




Vaccin anti-pneumococcique

: . . . . o Licensed Targeted Generalised Early Late
Invasive pneumococcal disease incidence in children and @x® POV7* PCV7 POV7 PCVI3 POVI3
adults in France during the pneumococcal conjugate vaccine o et W ety 2y A e e S
era: an interrupted time-series analysis of data from a ;“1'_';’;7'_"{7”0"2020’ P Pl P e kd": -

. . . ' : ‘ H ' slope changein
17-year national prospective surveillance study P E G . 1 January, 2015

Naim Quidali, Emmanuelle Varon, Corinne Levy, Frangois Angoulvant, Scarlett Georges, Marie-Cécile Ploy, Marie Kempf, Julie Cremniter,
Robert Cohen, Danief Levy Bruhl*, Kostas Danis*

disease per100000 inhabitants
e b
P §

Monthly incidence of overallinvasive pneumo coccal
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Figure1: Time-serles analysls of Invasive pneumococcal disease Incidence over 17 years

This figure represents data from 75 903 invasive pneumococcal disease cases. The bold slope lines were
estimated by the segmented regression model; the red shading shows the 95% Cl. The dotted vertical lines
demarcate transition periods during which a new vacdne was implemented or changes to vaccination policy
occurred. PCV=pneumococcal conjugate vaccine. Licensed PCV7=period from January, 2001, to December, 2002.
Targeted PCV7=period from June, 2003, to May, 2005. Generalised PCV7=period from June, 2006, to May, 2010.
Early PCV13=period from June, 2011, to December, 2014. Late PCV13=period from January, 2015, to

December, 2017. *Licensed but not reimbursed PCV7 (vacdne coverage <10%).
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Vaccin anti-pneumococcique

Licensed PCV7 Targeted POV7 Genenallsed POV7 Early POV13 LatePCV13
: % B e 5 . 4+ period (January, 2001  period (June, 2003- period (June 2006~  period (June, 2011-  perfod (January, 2015
Invasive pneumococcal disease incidence in children and @ December,2002)  May, 2005) May, 2010) December 2014)  December, 2017)
adults in France during the pneumococcal conjugate vaccine o Children <2years
era: an interrupted time-series analysis of data from a sqpaypead bt - . i T T
3 3 A 21:137-47 Serotypes spadific to PCV13 plus 19-4% 31-6% 597% 151% 93%
17-year national prospective surveillance study serotype 6C (n-1187)
Naim Ouldali, Emmanuelle Varon, Corinne Levy, Frangois Angoulvant, Scarlett Georges, Marie-Cécile Ploy, Marie Kempf, julie Cremniter, Serotype 194 93% W3 291% o 37%
Robert Cohen, Daniel Levy Bruhl*, Kostas Danis* Serotype 3 32% 36% 42% 30% 47%
| Main non-PCV13 serotypes (n-922)°  53% 10-4% 17-3% 55-2% 583% |
. ’ Sa'otype 24F 15% 25% 57% 20:4% 24-4%
*  Echappement/glissement sérotypes Sempe
Serotype10A ¥ 04% 11% 24% 6-6% 6-4%
non contenus dans le PCV13 . s
Serotype 22F * 02% 0-5% 19% 43% 48%
SE'O!)’DE 8 * 0-6% 0-4% 07% 1-0% 40%
° C t t d | P PV2 3 Serotype 15A 0-4% 20% 15% 47% 31%
ertains contenus aans ie e s i S i -
. Adults =65years
mais pas tous, notamment 24F a0 ooy . -
Serotypes spedific to PCOV13 plus 236% 27-8% 423% 369% 267%
’ . y serotype 6C (n-2601)
«  Schéma vaccinal de I'enfant ne -
Serotype 3 8-2% 10-5% 10-1% 10-8% 143%
CO nti e nt aS Ie P PV2 3 Main non-PCV13 serotypes (n-1977) _11.0% 118% 18.8% 303% 375% |
p Serotype22F % 19% 35% 47% 68% 81%
Serotype 8 * 26% 16% 21% 23% 6-9%
Serotype 9N 17% 1-8% 24% 30% 53%
Se'olype 12F * 02% 03% 21% 6-5% 48%
Serotype 15A 11% 0-8% 29% 51% 43%
Serotype10A % 16% 09% 10% 25% 30%
* Ia Serotype 24F 1-4% 17% 27% 2:4% 27%
Sérotype contenu dans le PPV 23 Seotpe150C ¢ s - o 36 vk
22¢s JNI, Montpellier du 30/08 au 1¢/09/2021



Vaccin anti-pneumococcique

. vaccines

Review

Development of Next Generation Streptococcus

pneumoniae Vaccines Conferring Broad Protection

Malihe Masomian !, Zuleeza Ahmad !, Lai Ti Gew 2 and Chit Laa Poh 1*©
1

Centre for Virus and Vaccine Research, School of Science and Technology, Sunway University, Kuala

Lumpur, Selangor 47500, Malaysia; malihem@sunway.edu.my (M.M.); zuleezaa@sunway.edu.my (Z.A.)

2

Selangor 47500, Malaysia; janeg@sunway.edu.my

Department of Biological Sciences, School of Science and Technology, Sunway University, Kuala Lumpur,

*  Correspondence: pohcl@sunway.edu.my; Tel.: +60-3-7491-8622 (ext. 7338); Fax: +60-3-5635-8633

Vaccines 2020, 8, 132; doi:10.3390/vaccines8010132
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PCV 15 (V114) Merck phase 3
(serotypes PCV13 + 22F et 33F)

PCV 20 Pfizer (phase 3)

S. pneumoniae killed whole-cell
vaccine (WCV) (phase 2)

PnuBioVax (S. pneumoniae serotype
4 TIGR4) (phase 1)

PPrV (recombinant proteins, PcpA,
PhtD, and PlyD1) Sanofi Pasteur
(phase 2 en association avec PHID-
CV)
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Vaccin anti-pneumococcique

Clinical Infectious Diseases

MAJOR ARTICLE

Safety, Tolerability, and Immunogenicity of a 20-Valent
Pneumococcal Conjugate Vaccine (PCV20) in Adults
60 to 64 Years of Age

Donald Hurley,' Carl Griffin.2 Mariano Young Jr.* Daniel A. Scott.® Michael W. Pride." Ingrid L. Scully,* John Ginis,® Joseph Severs,* Kathrin U. Jansen,*
William C. Gruber,' and Wendy Watson®

Clin Inf Dis 2020

ERIDSA

Infectio

umerica  hiv medicine association

i1:1

Randomization

Di[ PCV20 ]-)i[ saline ]-)i—bi—}:

Di[ PCV13 ]-»:[ PPSV23 ]-b:—):—}:
| I 1 1 I

Vaccination 1
(Month 0)

Vaccination 2
(Month 1)

Blood
draw

Blood
draw

(Month 2)

Follow-up  Follow-up

Follow-up
(Month 6)  (Month 12)

1
Blood
draw

1
Telephone
contact

1
Blood
draw

Figure 1.  Study design. Immune responses measured at 12 months following vaccination 1are not reported here. Abbreviations: PCV13, 13-valent pneumococcal conjugate
vaccine; PCV20, 20-valent pneumococcal conjugate vaccine; PPSV23, 23-valent pneumococcal polysaccharide vaccine.

10000+

PCV 20=PCV 13+ nouveaux serotypes (8,
10A, 11A, 12F, 15B, 22F, and 33F)

OPA GMT

PPV23 sert de contréle pour I'immunogénicité
des 7 serotypes additionnels du PCV20
(8, 10A, 11A, 12F, 15B, 22F, 33F).
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PCV20 211 6.1 37.1 82 574 200 123 77 %4 26 115 329
22s NI, Montpellier du 30/08 au 1¢/09/2021 PCV13 335 7.1 510 116 686 388 158  10.1 9.6 352 309 184 398




Vaccin anti-pneumococcique

Clinical Infectious Diseases T -
V& Table2. Summary of Adverse Events (Safety Population)
GIDSA (e % i
PCV20/Saline PCV13/PPSV23
Safety, Tolerability, and Immunogenicity of a 20-Valent (n =221%213% (n =222%214°)
Pneumococcal Conjugate Vaccine (PCV20) in Adults Time Poit Fype of AE . —
60 to 64 Years of Age -
Donald Hurley,' Ea‘rl Griffin.2 Mariano V;zung Jr? Daniel A. Scott.’ Michael W. Pride,* Ingrid L. Scully,' John Ginis,’ Joseph Severs, Kathrin U. Jansen,' FO"OVV"TQ PCV20 or PCV13
William C. Gruber," and Wendy Watson® administration through
106003 % . 1 month of follow-up
& B Any AE 27(12.2) 8.2,173) 29(13.1) (8.9, 18.2)
g 190071 i I I Severe AE 3(14) (3,39 3(14) (.3,3.9)
(ED SAE 0 (.0, 1.7) 11(0.5) (.0, 2.5)
= o NDCMC 2(09 (1,32 1(0.5) (.0, 2.5)
% Following saline or PPSV23
10 administration through
1 month of follow-up
lAny AE 15(70) (40, 113) 40(18.7) (137 24.6)|
g 10 il 128 028 = i EVEre AL T 0, 20 B 2.0 10, 5.0)
. SAE 0 (0,17 4(1.9) (.5,4.7)
[E3] Prior to PCV20 [l 1 month post PCV20 NDCMC 2009 (1,34) 4019 (5,4.7)
[ Prior to PPSV23 =11 month post PPSV23
From 1 month following
GMFRs in Functional Antibody From Baseline 1 Month After Vaccination saline or PPSV23
| Serotype | 8 | 10a | 1A | 12F [ 18 | 2F [ 3F | administration through
PCV20 36.7 475 11.0 112.2 56.7 54.4 14.0 12 months of follow-up
56.4 17.0 9.7 76.1 20.8 20.0 9.0 SAE 9(4.2) (2.0,79) 7(3.3) (1.3, 6.6)
. NDCMC 9(42) (20,79 314 (.3, 4.0
Poursuite en phase 3 <y —
Ne couvre toujours pas le 24F  sae 9(4.1) (19,760 11(50) 2587

22es JNI, Montpellier du 30/08 au 1¢7/09/2021 NDCMC 13(69) (32,98 8(3.6) (1.6, 70) -



Vaccin antigrippal

Efficacité vaccinale des
vaccins inactivés faible,
variable selon les
années, populations (10-
60%)

Amélioration via fortes
doses, méthode
d’administration, des
adjuvants

Durée protection courte

Toujours souche
dépendante+++
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TABLE 1 Advantages and disadvantages of different influenza vaccines

Vaccine Type

Inactive vaccine

Live attenuate

Recombinant

DNA vacane

Advantage

a) All age groups {except children under é months) with no
contraindications can receive inactivated influenza vaccine

b) Safe in pregnant women

¢) Use in immunocompromised patients

a) Safe In cystic fibrosis patients
b) No systemic allergic reactions such as urticana,
angioedema, rhiniis, and eczema

a) High safety profile without involving infechious viruses
b) Rapid, stable

¢) Induces humoral and cellular immune responses

a) Induce all three arms of adaptive immunity, CTLs,
antibodies, and helper T cells

b) Possible mucosal delivery and thus may stimulate innate
immunity

Disadvantage

a) Soreness at the vacanation site fever, headache, myalgia,
or any physical unease happen mostly in children

b) Allergy

¢) In rare case autoimmune disorders

a) Mild to moderate symptoms including runny nose,
sneezing, nasal discomfort, fever and headache

b} Is not recommended to be routinely used in pregnant
women

a) Low immunogenicity
b) Require appropnate adjuvants

a) Lower immunogenicity, low level of T-cell, and B-cell
memory due to

b) Integration of DNA vaccine genetic matenal into cellular or
host DNA,

c) Development of autoimmune disorders against host DNA

Universal vaccine

M2e:

a) Induces M2e-specific humoral and cellular immune
responses;

b) Elicits broad cross-protection against divergent virus
strains

Epitope-base:

a) They are considered to be safe, easy to produce, and
stable.

b) Can induce B-cell and T-cell in the same formulation

a) Single M2e molecule induces lower Immune responses

a) The main disadvantage of the epitope-based vacane is
that algonthms may fail to predict all the appropnate
epitopes

CTL inducing vaccine

RNA vaccine

a) Target conserved Influenza virus proteins and improve
recovery and inhibit disease progression

a) Safety

b) Efficacy

¢) Higher potency {especially with self-amplifying RNA
vaccines)

a) Need to have an epitope that can be recognized by all
major histocompatibility complex (MHC)

a) Possibility of adverse consequences like thrombus and/or
edema

b) Limited availability in cases of pandemic and endemic
diseases.

Keshavarz M et al., Rev Med Virol. 2019;29:e2014.
Ostrowsky J et al., Current Opinion in Virology 2020, 40:28-36 1 3



Uniy I influenza ine candidates in clinical development

V u u u Targeted resp Vaccine target /" Vaccine Phase Candidate Development partners
In antiqgrippa el e
acc B cell (antibody) responses to  NA, HA gene AV 1 CodaVax Codagenix, Inc. (US)
conserved regions of the suppression
virus HA mRNA 1 Modified Modema, Inc. (US)
mRNA lipid
nanoparticies
, HA stalk Femmbesedm 1 HissF_3828  NIAID Vaccine Research Center (US)
[ nano|
« Task force: développement IRINRY xS WA N —
H H H H M2e Recombinant 1 ACAM-FLU-A  Sanofl Pasteuwr (US)
vaccin antigrippal universel T
. . M2e Recombinant 1 vmuz' Vaxinnate éorp (Us)
u fusion
* Cibles: HA stalk protein (stable), cocumerca  swunooom Smmie " 1 fpous  Aumoune s e Tageng sy
. . ."”““m mmmmm- M2-deficient mvm 2 M2SR Flugen, Inc. (US)
NA, matrix prOteln 2 (MZ) etla NPML M2 Synthetc 2 FLUw Imutex Lid (SEEKMVIVO) (UK)
. NP, M1 Viral vector 1 MVA/ Jenner Institute/University of Oxford (UK)
nucleoprotein (NP). nasont
, NP Nanoparticles 2 OVX836
NP, M1 Viral 2 MVA-NP + M1 :
« M2 et NP sont conservées au BandToolrmporses  HAGH)  Vrsvedor 2 NasRX - Atmne ik (09
NP, M1, HA2 Recombinant 3 Multimeric-001 BiondVax Pharmaceuticals (Israel); NIAID; Seventh
. u peptide Framework Program (EU)
NP, M2e F N8205
sein des souches humaines et Woue  Ricopose 1 s Dpmaxts
" ] {South Korea)
¢ Bl chi Sinai School of ; GSK (US);
aV|a""eS ::m HA head cm:mu 1 g meric HA m.(usn:‘ Medicine (US) us)
!
NP, NA, HA DNA 1 Y’“M"”l Inovio Pharmaceuticals (US)
Recombinant HA VLP 3 Quadrival Medicago, Inc. (Canada)
(H1, H3, and 2 1BV VLP (QULP)
HAs)
M2e, HAZ2 stalk Recombinant 1 Uniflu VA Pharma LLC (Russia); Russian Federation
epltopes protein Ministry of Health
NS1-deficient LAV 1 deltaFLU Vivaldi Biosciences (US); Icahn School of Medicine
at Mount Sinal (US); AVIR Green Hills Blotechnology
AG (Austria)
Ostrowsky J et al., Current Opinion in Virology 2020, 40:28-36 Source: CIDRAP, Universal Influenza Vaccine Technology Landscape; URL:  http://www.cidrap.umn.edu/

Gouma S et al., Annu Rev Virol. 2020 September 29; 7(1): 495-512 universal-influenza-vaccine-technology-landscape
MmmﬂimerchA(d-w Hemagglutinin (HA); hﬂuenzaBWue(lBV) mmmmnmmmmmw MaMxPrmeln(Ml)
os . o (M2); Membrane protein lon channel 1 (M2e); Ned i (NA); N sctural pr (NS1); Nu P
22¢s JNI, Montpellier du 30/08 au 1¢/09/2021 Viral RNA (PB1, PB2); Virus-ih e (VLP).




Vaccin anti-coronavirus

Vaccine 39 (2021) 4239-4241

Science

Contents lists available at ScienceDirect

\/accine
¥ Vaccine *
o “J‘ : -
A universal coronavirus VaCCine |—"[ SEVIER journal homepage: www.elsevier.com/locate/vaccine ‘ "
Wayne C. Koff and Seth F. Berkley
Commentary
The need for broadly protective COVID-19 vaccines: Beyond S-only )
approaches S

Science 371 (6531), 759.

DOI: 10.1126/science.abh0447 Gregory A. Poland *, Inna G. Ovsyannikova, Richard B. Kennedy

Mayo Clinic Vaccine Research Group, Mayo Clinic, Rochester, MN, USA

¢? CellPress Cell

A Universal Design of Betacoronavirus Vaccines
against COVID-19, MERS, and SARS

Lianpan Dai,"**"%" Tianyi Zheng,'-*'* Kun Xu,"'? Yuxuan Han,*'“ Lili Xu,*'# Enqi Huang," Yaling An," Yingjie Cheng,®
Shihua Li,” Mei Liu,” Mi Yang,” Yan Li,” Huijun Cheng,” Yuan Yuan,® Wei Zhang,“ Changwen Ke,” Gary Wong,*'°
Jianxun Qi,>¢ Chuan Qin,*" Jinghua Yan,*’." and George F. Gao'#5.17.12."
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Pour demain: des vaccins
nouveaux
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Vaccin contre VIH

Recent efficacy trials and their related phase 1/2a trials.

* En 201 9’ 38 m||l||0nS Immunogen NCT Trial Other names Phase  Adjuvant Completion Date”
de personnes vivent avec le mumer
V|H au niveau mondi a| 1 7 Vector: ALVAC-HIV (vCP2438), Protein: bivalent subtype Cgpl20  NCT03284710  HVIN107 /22 Almvws, Dec 2019
. Y MF59
millions de nouvelles Vector: ALVAC-HIV (vCP2438), Protein: bivalent subtype Cgp120  NCT03122223  HVINI20 122 MF9s. Jul 2020
. : A50]
infections Vector: ALVACHIV (vCP2438), Protein: bivalent subtype Cgpl20  NCT02068840  HVTN702/Uhembo 2b/3 ws; Aug 202]; prematurely
. : termingted
EChETC de nombreux essals Vector: Ad26.Mos4. HIV, Protein: subtype C gp140and/or mosaic ~ NCT02035686  ASCENT/HVINI18/ 122 Aum Jan 2022
vaccins depuis > 30 ans 140 HPX2003
Vector: Ad26.Mos4 HIV, Protein: subtype C gp140 NCT03060620  HVIN703mbokodo 2 Ahm Jul 2022
« Echecrecentde la phase 3 vecor Asdiost HIV Protein bivalent sutype Cgpl40and ~ NCTOR64LS  HVINTOS Mosseo 3 Am Mar 2024

de 'essai HVTN702 (6eme =8
i clini Actual or predicted completion date.
essai cliniqgue complet) or predicted completion date

Lee JH, et al., Semin Immunol. 2021 Jul 13:101470.
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A Modified Intentionto-Treat Cohort, 0-24 Months B Month 6.5 At-Risk Cohort

u £ lg. e momv- £ 12: m m.;::.n
Vaccin contre VIH T i
T D] o] e mirm P O] o] e Geaam e
i3 i 5] - =
e« Recombinant canarypox (ALVAC-vCP2438) s EEERE |l LR EE R
containing HIV-1 gag (clade B LAl), pro (clade R R EEEE L R R Y.

Months since Randomization Months since Randomization

B LAI), env (gp120; clade ZM96.C), and gp41 M. M i

Vaccine 2655 2588 2443 2274 2083 1330 1515 1227 Vaccne 2423 2271 2087 1330 1515 1227
2689 2577 2421 2240 2040 1317 1434 1219 2350 2233 2038 1816 1493 1219

(clade B LAI) transmembrane anchor », ek, vy

Events Events

. .
adjuvanté avec MF59 . L NS I EREEE|E= s 4 28 S 58

3

944
964

o [Essairéalisé en Afrique du Sud € Modid oo Tres Chor 036 Morihs

e >5000 participants ] 5 e -
e Proche de I'essai RV144, qui avait montré une j~ Pote 321072380 »
efficacité modérée en 2009 en Thailande en z 2 =)
utilisant « Recombinant canarypox (ALVAC; Vi
VCP1521) containing HIV-1 gag (clade B LAI), R R
pro (clade B LAl), env (gp120 AE 92TH023), °

¥ T T Y T Y T Y T Y T u
0 3 6 9 12 15 13 21 24 27 10 33 36

and gp41 (clade B LAI) transmembrane Manths snce Randomzstion

No. at Risk
Vaccine 2655 2588 2443 2274 2033 1330 1515 1227 950 640 333 135 11

anChor » adJuvanté alum|n|um Placebo 2613 2577 2421 2240 2040 1317 1454 1213 955 6§36 M9 136 11

R , , Cumulative

Events
[ ] Arret premature Vaccine ] 16 46 &0 0 99 17 127 137 143 147 149 150
Placedo [+] 19 46 65 5 99 110 120 130 136 140 143 143

Figure 1. Kaplan-Meier Analysis of HIV.1 Infection in Three Cohorts.
Bekker LG, et al.; N Engl J Med. 2021 Mar 25;384(12):1089-1100.
22¢s JNI, Montpellier du 30/08 au 1¢/09/2021 Zolla Pazner S et al., Lancet HIV 2021; 8: e449-52 1 8




Vaccin contre VIH

/L /L /L /L
Safety and immunogenicity of two heterologous HIV vaccine Y= ¢ 5 0" 0 & & 7 4 % % @ = s e »

regimens in healthy, HIV-uninfected adults (TRAVERSE):
arandomised, parallel-group, placebo-controlled,

. ® o8  ©oF

(- () 3
- Lancer HIV 2020; 7: e638-98 Group 1B | ()

double-blind, phase 1/2a study & &), -

(3 ™y I 2\
Lindsey R Baden*, Daniel | Stieh*, Michal Sarnecki, Stephen R Walsh, Georgia D Tomaras, James G Kublin, M Juliana McElrath, Galit Alter, Grolip 2A '\@ @ \é} + @ @ )+ El
Guido Ferrari, David Montefiori, Philipp Mann, Steven Nijs, Katleen Callewaert, Paul Goepfert, Srilatha Edupuganti, Etienne Karita,
Johannes P Langedijk, Frank Wegmann, Lawrence Corey, Maria G Pau, Dan H Barouch, Hanneke Schuitemaker, Frank Tomaka, and the Group 28 lf‘ ) C\ () + [ ‘ O + [
Traverse/HVTN 117/HPX2004 Study Team \ J \) | iad _) =

Clade C gp140 O Placebo®
Ad26 Mos Ad26.Mosd @ (250 meg + adjuvant) ‘ %

« Etude aux USA et Rwanda, 201 patients randomisés, 198 vaccinés
Vaccin tétravalent contient Ad26-encoded mosaic Env supplémentaire
 Vaccin tétravalent, bon profil de tolérance/ sécurité, idem trivalent

«  Tétravalent induit une meilleure réponse immune que le trivalent (Elisa; Ac de liaison,
ADCC, IFN gamma, réponse CD4, CD8)

*  Poursuite en Phase 3 (NCT03060629 SA, femmes et NCT03964415 USA, Europe MSM)

22es JNI, Montpellier du 30/08 au 1¢7/09/2021 1 9




Vaccin contre le Lyme

* Borréliose de Lyme: 300000 cas annuels aux USA, au moins 100000
en Europe

* « Ancétres » vaccins ciblant OspA efficaces ( 1 vaccin recombinant +
Al: FDA en 1998 mais trop peu utilisé/polémique, fin commercialisation
en 2002) et le 2™ 1 vaccin recombinant sans Al pas de
commercialisation

* Plusieurs approches dans les stratégies vaccinales:
= Cibler B. burgdoferi dans le vecteur (OspA)

= Cibler le spirochéte chez I'héte (protéines de surface, lipides paroi bactérienne,
bactéries mutées vivantes)

= Bloquer la transmission (vaccin ciblant les réservoirs et les vecteurs, génerant une

i ite i-ti Gomes-Solecki M, et al., Clin Infect Dis. 2020 :10;70(8):1768-1773.
Immunite anti thues) Steere AC, et al., N Engl J Med. 1998 Jul 23;339(4):209-15.
2245 INI, Montpelier du 30108 au 1470912021 Sigal LH, et al., N Engl J Med. 1998 Jul 23;339(4):216-22. 20

Nigrovic LE, et al., Epidemiol Infect. 2007 Jan;135(1):1-8.



Vaccin contre le Lyme

« But=vaccin ciblant les espéces USA et Europe
« Arrét du vaccin hexavalent Baxter bioscience, NCT01504347,

« Seuls vaccinen phase de développement chez ’'Homme: vaccin recombinant
hexavalent ciblant 6 sérotypes OspA, vaccin VLA15 recombinant +Aluminium

© Phase 2 Valneva, NCT03769194, NCTO3970733 5 st 3 s ¢ ore v

10
< FLOspA ST1 < FLOspA ST2 « FL-OspA ST3
+ V3L2V8 10%] *—e - V3L2V5 j 10° + V32vs
S 10
5
g X .
;

= Pas de publication compléte des résultats :
= Safety ok , taux d’AC élevés [l il i ind £ 4

= Accord avec Pfizer pour la phase 3 pas encore débutée g"ﬁi il %-o-""""'”“"'"“'","m, %w- iR
I ; + V325 u“, = . + V32V £ - V328
»  Fast track FDA phase 2 5 RS
LR PESS Ew**“:"#”s"f W"’*"&"o"f‘

FIG 7 Antibodies generated by V3-L2-V5 versus the comesponding FL-OspA serotypes. The antibodies generated by V3-L2-VS were tested by surface binding
assay. The binding of vaccine-induced antibodies to OspA was compared to the binding of antibodies generated by FL-OspA of the corresponding serotypes
(ST1 to ST6). The surface binding assay was carried out with 8. burgdorferi OspA ST1 257, B. afzelii OspA ST2 Pra10, 8. garinii OspA ST3 PFr, B. bavariensis OspA
ST4 PFin, B. garinii OspA STS PHei, and OspA ST6 KL11. The results are represented as fluorescence intensity.

Wressnigg N, et al., Clin Vaccine Immunol. 2014 Nov;21(11):1490-9

Nayak A, et al., Infect Immun. 2020 Mar 23;88(4):e00917-19
https://clinicaltrials.gov/ct2/show/results/NCT03769194?term=VLA15&cond=Lyme&draw=2&rapkz3
Z 1
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https://clinicaltrials.gov/ct2/show/results/NCT03769194?term=VLA15&cond=Lyme&draw=2&rank=3

Vaccin contre le VRS

Vrai probleme chez le nourrisson:
3,2 millions d’hospitalisations dans
le monde en 2015, 118000 déces,
50% < 6mois

Femmes enceintes

Adultes: personnes agées,

immunodéprimés: formes graves, Vector based
4-10% mortalité
(adjuvanted)

L] L] L] Ll 1 4
H Isto I re va c C I n a I e c o m p I I q u e e Figure 3. Target populations and respiratory syncytial virus vaccine types. There are different vaccine strategies according to the main target populations. The 4 main target

populations are color coded. The nuances and characteristics of each target population are included in the adjacent balloon and the preferred vaccine strategy underneath each
tareet pooulation.

« Pre-existing immunity

« Placental antibody transfer
« Potential adverse events (fetus)

« Antigen naive
+» Immature immune system

« Herd protection
« Antigen naive (< 2 yr)
« Pre-existing immunity

Monoclonal Children > 6 mo « At risk for severe disease J

« Protection against severe diseaj

Protein based
(no adjuvant)

Infants < 4-6 mo

antibodies « Pre-existing immunity
« Immunosenescence

Elderly (> 65 yr)

Protein based

22¢5 NI, Montpellier du 30/08 au 17/09/2021 Mejias A, et al., Ann Allergy Asthma Immunol. 2020 Jul;125(1):36-46. 22



Vaccin contre le VRS

RSV Vaccines in Clinical Development

Vaccine type (manufacturer) Viral target Target population Administration route  Clinical development  Advantages Challenges
PROTEIN VACCINES
Particle based
RSV F nanoparticle (Novavax, Prefusogenic Maternal, elderly, pediatric ~ Systemic Phase 3, phase 2, Safe, immunogenic Post-F based? Risk of ERD, antibody
Gaithersburg, Maryland) phase 1 durability
Subunit
DS-Cavl (NIH/NIAID, Bethesda, Pre-F Maternal and elderly Systemic Phase 1 Induce high-affinity neutralizing Factors that affect transplacental
Maryland) antibedy, facilitate cross-priming, transfer, instability of pre-F,
GSK RSV F (GlaxoSmithKline, Pre-F Maternal and elderly Systemic Phase 1 safe antibody durability, no protection
Brentford, United Kingdom) for premature infants
DPX-RSV (Immunovaccine, SH Elderly Systemic Phase 1
Dartmouth, Canada, and VIB,
Flander, Belgium)
RSV-F (Janssen, Beerse, Belgium) Pre-F Elderly Systemic Phase 1
RSV-F (Pfizer, New York, New York)  Pre-F Maternal and elderly Systemic Phase 2
RSV-G (Advaccine Biotech, Beijing, G Pediatric and elderly Systemic Phase 1
China)
LIVE VACCINES
Vector based
AdV26 RSV (Janssen) Pre-F Pediatric and elderly Systemic Phase 2 Not attenuated, low risk of ERD, no Potential for developing antivector
ChAdV155-RSV (GlaxoSmithKline) Pre-F, N, M2-1 Pediatric Systemic Phase 2 interference with maternal immunity
VXA-RSV (AdVS) (Vaxart, SouthSan  Post-F Elderly Mucosal and Phase 1 antibodies
Frandisco, California) systemic
MVA-BN RSV (Bavarian Nordic, Post-F, GA/GB, N, M2 Elderly Systemic Phase 2
Kvistgaard, Denmark)
Live-attenuated/chimeric
rBCG/N-hRSV (Universidad de N Newbom Systemic Phase 1 Predominant Ty1 immune responses
Chile, Santiago, Chile)
RSV/AG (Intravac) Lacks G Pediatric Mucosal Phase 1 Low risk of ERD, intranasal delivery, Balance of attenuation/
RSV ANS2 A1313/1314L Pre-F|post-F Pediatric Mucosal and Phase 1 replication in presence of maternal immunogenicity, reverse to wild
RSV 276 systemic antibedy, broad stimulation of type, stability for mass production
RSV 6120/ANS2/1030; (Sanofi immune responses
Pasteur, Lyon, France, and NIH)
SeV/RSV (St Jude Hospital, Atlanta, F Pediatric Mucosal Phase 1
Georgia)

Abbreviations: Adv, adenovirus; ERD, enhanced RSV disease; F, fusion; G, attachment; MVA, modified vaccinia Ankara virus; ND, not disclosed; NIAID, National Institute of Allergy and Infectious Diseases; NIH, National Institutes of

Health; post-F, postfusion; pre-F, prefusion; RSV, respiratory syncytial virus; SeV, Sendai virus; SH, small hydrophobic.

22es JNI, Montpellier du 30/08 au 1¢7/09/2021

Mejias A, et al., Ann Allergy Asthma Immunol. 2020 Jul;125(1):36-46.

23

Madhi SA, et al.,N Engl J Med. 2020 Jul 30;383(5):426-439.



Vaccin contre £. co//uropathogenes

TABLE 1 | Non-antibiotic tharapautic options for the treatmant of urinary tract infections.

Therapeutic References Mechanism Benefits Drawbacks
options
Vaccine
Targeting adhesion (O'Hanley et al., 1985; Da o Block the laison adhesin-host o Dacreasa the bacterial o Heterogeneity of tha proteins of
and Van den Bosch, 1987, cell recaptor (pili vaccing) colonization the bacterial membrana
Riegman et al., 1888; ¢ Reduction of adhesion and o Protaction of the bladder and
Wizemann et al., 1999; protection against cystitis (FimH the kidneys
armann &t al., 2000; vaccing)
etal, 20
Targeting capsuls (Kagser et al., 1983; Roberts o Promising animal modeal results e No human studies
et al., 1993; Kumar et al., 2005; o Great hateroganaity in antigen
Stenutz et al., 2006) used making creation of a
vaccing with broad protection
difficult
Targeting toxins (O'Hanley et al., 1991; Els and e Reduction of renal injury o Dacreasa virulence o No long-term protection
Kuehn, 2010)
Targeting ron (Alteri et al., 2009; Brumbaugh o Effective immunologic reaction « Protection of the bladder and « Cannot target all UPEC strains
metabolism etal., 2013) agains!t specific molecules tha kidneys (heteroganeity of the targats)

22es JNI, Montpellier du 30/08 au 1¢7/09/2021

o Reduce UTI recurrence

Loubet P, et al.,Front Microbiol. 2020 Jul 3;11:1509. 24



Vaccin contre £. co//uropathogenes

Table 1 - Available vaccines, administration methods, and vaccine content

UroVaxom (OM-89) One oral tablet to be taken once a day for 3 mo + booster tablet 6 mg of lyophilised bacterial lysates derived from 18 E. coli

for the first 10 d of months 6-9 strains

Uromune Two doses of 100 pl each (10* bacteria/puff) daily sublingually, E. coli, Klebsiella pneumoniae, Proteus vulgaris, Enterococcus
for a duration of 3 mo faecalis

Solco-Urovac Vaginal suppository given weekly for the first 3 wk, then a 10 Uropathogenic strains of bacteria including 6 E. coli strains,
booster monthly for 3 mo K. pneumoniae, Proteus mirabilis, Proteus morganii, and E. foecalis
Intramuscular injection, initially weekly for 3 wk, with a booster
at 6 mo

ExPECAV Single intramuscular injection of 0.5 ml Genetically detoxified form of exotoxin A from Pseudomonas

aeruginosa linked to four serotype surface polysaccharide
antigens of E. coli (O1A, 02, 06A, 025B)

Vaccine Placebo Qdds ratio Qdds ratio
Study or subgroup Events Total Events Total Welght IV, Random, 95% CI IV, Random, 95% CI
Bauer (2005) 104 231 129 222 155% 0.59(0.41,0.86) 3
Huttner (2017) 45 93 56 95 151% 0.65(0.37,1.16) ==
Lettgen (1996) 3 2 4 13 115% 0.40(0.07,2.18) —
Lorenzo-Gomez (2013) 35 360 339 3339 79% 0.00 (0.00, 0.00)
Lorenzo-Gomez (2015) 69 159 154 160 143% 0.03(0.01,0.07) —
Nayir (1995) 8 10 10 10 69% 0.16 (0.01,3.85) e —————
Tammen (1990) 10 27 20 30 13.7% 0.29(0.10,0.87) e
Wagenlenner (2015) 69 132 47 131 153% 1.96(1.19,3.21) i
Total (95% CI) 1032 1000 100.0% 0.20 (0.06, 0.59) R
Total events 343 759
Heterogeneity: Tau®= 2.03, Chi*= 102.99, df= 7 (P < 0.00001), F= 93% 0 001 0'1 1;0 1 0003
Test for overall effect: Z= 2.89 (0= 0.004) " Favours vaccine Favours placebo

Fig. 5 - Long-term efficacy of vaccines. C1 = confidence interval; IV = inverse variance.

22¢s JNI, Montpellier du 30/08 au 1¢7/09/2021 Prattley S, et al,Eur Urol Focus. 2020 May 15;6(3):593-604. 25



Vaccin contre Staphylococcus aureus

& frontiers .
in Immunology doi: 10.3389/Ammu.2021.705360
Staphylococcus aureus Vaccine @

Research and Development: The
Past, Present and Future, Including
Novel Therapeutic Strategies

Jonah Clegg'?, Elisabetta Soldaini’, Rachel M. McLoughlin®, Stephen Rittenhouse®,
Fabio Bagnoli” and Sanjay Phogat”"

TABLE 1 | Staphylococcus aureus vaccines cumently enrolled in clinical tials.

Company Vaccine Phase Clinical trial number Study population Literature
GSK SA-5Ag: Adjuvanted I: Recruiting NCT04420221 18 ~ 50 year olds at nsk of recurrent
skin infections
Novadigm NDV-3A: Als-3 (C. albicans cross reactive cell II: Ongoing NCT03455309 Miiitary Personne (136, 137)
Therapeutics wall protein) + Alum
Olymvax rFSAV: Hia, SpA, SEB, IsdB, MntC + Alum II: Ongoing CTR20181788, (138)
NCT03966040
Pfzer SA4Ag: CP5-dptx, CP8-dptx, CIfA, MntC llb: Failure NCT02388165 Patients undergoing spinal surgery
(20, 139-141)
Integrated i. Stebvax: SEB + alum I: Completed NCTO0974935 18 - 40 year olds (142)
Biotherapeutics i. IBT-V02: SEB, SEA, TSST-1, LukS, LukF, I: Scheduled

LukAB, Hia + alum
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Le plus attendu.....

€ VACEN CoTEE LA GRippe
ARRVE BN FRANCE

JATTE
U ATTENDS

SOURS CEUM
RE LA
l mez:a/ ’

Le vaccin contre la connerie: toujours pas au point

http://ministereduchomage.fr
Désolé, mais il faut /
,

une sacré dose pour \\
que ce soit efficace ! °

22¢s JNI, Montpellier du 30/08 au 1¢7/09/2021 https://nostalgia.blog4ever.com 27



