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Déclaration d’'intéréts de 2014 a 2019

* |ntéréts financiers : non

* Liens durables ou permanents : non

* Interventions ponctuelles : Sanofi Pasteur, Pfizer, Janssen, GSK
bio, MSD

« Intéréts indirects : Fonds de recherche : Sanofi Pasteur, Pfizer,

GSK bio, Janssen, MSD
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Vaccination de la femme enceinte

The NEW ENGLAND JOURNAL of MEDICINE
* Objectifs: selon le vaccin, REVIEW ARTICLE
o protéger la mere
o et/ou le foetus Dan L Longa, M.D. Edier
o et/ou le nourrisson au cours des premiéres semaines de . .
vie Maternal Immunization

Saad B. Omer, M.B., B.S, M.P.H., Ph.D.

Elimination du tétanos néonatal
Applications actuelles: grippe, coqueluche mENGL) MED 376,13 NEMOEG  MARCH 30, 2017
Applications futures:

VRS et strepto B

__J 21¢s JNI, Poitiers du 9 au 11 septembre 2020 3



Maternal antibody

Might protect mother against RSV
respiratory infection, invasive GBS
infection, and GBS colonisation.
Might lead to reduced household
circulation of RSV and reduced exposure
of newborn babies to GBS at birth.
Correlate of protection: serum
antibody, nasal antibody (RSV).
Influences: expasure history (RSV).
colonisation (GBS).

Future: maternal vaccination.

JNE

Maternal immunisation 3 w®

Group B streptococcus and respiratory syncytial virus
immunisation during pregnancy: a landscape analysis

Vaccination de la femme enceinte . i
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Passive serum antibody
Breast milk Antibody in blood might protect against systemic
Transferred from breastfeeding mother infection (GBS): antibody might protect by
tochild. diffusion into lung tissue (RSV).
Correlate of protection: milk igG and IgA. Correlate of protection: serum IgG binding and
Possibly other protective factors. neutralisation titres and affinity (RSV), serum IgG

and opsonophagocytic titres (GBS).
Influences: quantity and duration of
transfer from mother, antibody half-life.

Influences: success and duration of
breastfeeding, antibody isotypes. |:>

Future: maternal vaccination.

Infant antibody
Transplacental transfer Develops following primary infection or (future)
Antibody transported via the placenta. infant vaccination (RSV).

Correlate of protection: serum IgG. nasal IgA (RSV).
Influences: age and maturity of infant immune
system; maternal antibody might interfere.

Correlate of protection: cord blood
anti-RSV antibody titre, anti-GBS
capsular polysaccharide (+/- antibody

against specific GBS proteins).

Influences: hypergammaglobulinaemia, Innate immunity

infection, placental integrity, IgG subclass, Correlate of protection: maturation of asyet
prematurity. vndefined factors.

Future: maternal vaccination. Influences: genetics, epigenetics, environment,

infection history, and microbiome.



Le virus respiratoire syncytial: VRS (1)

e Pneumovirus de la famille des paramyxoviridae
e virus a ARN simple brin

e Transmission par voie respiratoire (gouttelettes) et par contacts étroits avec des
personnes infectées ou des objets contaminés

o 2 sérotypes: A et B (cross réactivité)

e Pathogénese complexe: effet cytopathique direct sur les cellules épithéliales
pulmonaire et infiltrat neutrophiles des peribronchiolaires entrainant un cedeme et la
formation d’'un mucus lié a la réponse inflammatoire

e Sévérité variable d’un individu a I'autre
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Le virus respiratoire syncytial: VRS (2)

ePrincipale cause virale d’infection respiratoire sévere et d’hospitalisation du jeune enfant
*> 60% des nourrissons avant I'age de 1 an, 100% avant I'age de 2 ans

ePic d’hospitalisation chez le nourrisson entre 2 et 3 mois

eRisque d’infection sévere chez I'enfant jusqu’a I'age de 5 ans

eNourrissons a risque: prématurité, age < 6mois, co morbidité cardiague ou pulmonaire

ePas d'immunité persistance, ré infection au cours de la vie tous les 3-5 ans

eSévérité chez les personnes agées et fragiles (co morbidités cardiagues ou pulmonaires)
et en cas de déficit immunitaire portant sur I'immunité cellulaire CD8 (DCS, allogreffe de
moelle, transplantation rénale ou sujets agés)
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Epidémiologie des infections a VRS
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l Articles

@ ® Global, regional, and national disease burden estimates of
" acute lower respiratory infections due to respiratory
syncytial virus in young children in 2015: a systematic
review and modelling study

m Ting S5, Dowid A McAllster, Katherine [ OBrien, EricA F Smoes, Shabwr A Madhi Bradford D Gessnar, Fernando P Polack, Fvefyn Salsals
nhe Acane®, O |:h1nl»l,|~ o'} I“l'-\ assany® Asad Al Martin Antinio® Shalfy Awastin®, et O Awerl®, Edurdo Az -Bouengartner®

Lancet 2017; 390: 946-58

Chez I'enfant de moins de 5 ans dans le
Monde en 2015

- 33 millions de cas

- 3,2 millions d’hospitalisations

- 118 200 déces

JNE=
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Chez I'adulte:
- 10 000 déces par an aux USA chez I'adulte de
plus de 65 ans
- Autres terrains a risque:
- Immunodéprimés
- BPCO
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Influenza- and respiratory syncytial virus-
associated mortality and hospitalisations

A.G.S.C. Jansen®, EAAM. Sanders”, AW. Hoes*, AM. van Loon" and E. Hak*
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Respiratory Syncytial Virus Infection
in Elderly and High-Risk Adults
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Original anicle

Clinical characteristics and outcome of respiratory syncytial virus
infection among adults hospitalized with influenza-like illness in
France

P Loubet “°, N Lenzi ', M, Valetie %, V. fuukm*nz A Kriviewe %, N Houhos

G Lagath *, 5. Rogez %, S Alan *', X Duval * "' F. Gateler * ¥, D, 1ostl . 1 Tatevin ',
£ Vanhems " F, Carrat ™% B. Lina * ™, 0. Launay 7757, the FLUVAC Study Group



Traitement de linfection a VRS

eTraitement symptomatique: hydratation, ventilation assistée
eRibavirine peu utilisé chez I'enfant
eTraitement préventif:
- anticorps monoclonal anti protéine F: Palivizumab (Synoagis)
- prévention des infections séveres a VRS chez le prématuré(<35SA)
- 5 injections mensuelles
- cout élevé
- pas/peu d’effet sur I'infection
- pas de vaccin disponible

JINE=]
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Les cibles pour un vaccin anti VRS

N

r * Protection against severe
disease

* Antigen naive
* Immature immune system

-
* Placental antibody transfer
* Pre-existing immunity
* Adverse events

Infant <6

months

Children
>6

months
* At risk for severe disease
® Pre-existing immunity
* Immunosenescence

* (Herd) protection
* antigen naive (< 2y)
® pre-existing immunity
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Vaccin contre le VRS
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RSV Vaccine and mAb Snapshot
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Vaccin nanoparticule
(Novavax) Protein F VRS
Vaccination 2:1 vs placebo
Entre 285A et 36 S

Suivi enfants jusqu’a M6
pour l'efficacité
1 an pour la sécurité

Critere principal: infection
respiratoire basse avant 3
mois

4636 femmes incluses’
87 sites dans le Monde
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ORIGINAL ARTICLE

Respiratory Syncytial Virus Vaccination
during Pregnancy and Effects in Infants

SA Madhi, F.P. Polack. P.A Piedra, F M. Munoz, A A Trenholme, EAF. Simbes
S 1 A .

YV CGSusemiu € Anrsul ¥ Abhead A At A W Taaul 8 chias Fhan

N ENGL ) MED 383;5 NEJM.ORG JULY 30, 2020

RSV F protein nanoparticle vaccination in pregnant women did not meet the pre-
specified success criterion for efficacy against RSV-associated, medically significant

lower respiratory tract infection in infants up to 90 days of life. The suggestion of a
possible benefit with respect to other end-point events involving RSV-associated re-
spiratory disease in infants warrants further study. (Funded by Novavax and the Bill
and Melinda Gates Foundation; ClinicalTrials.gov NCT02624947.)
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* Nirsevimab

* |gG1 kappa monoclonale

* Proteine recombinante

dirigée contre un épitope conservé présent sur
la protéine de fusion du VRS

Single-Dose Nirsevimab for Prevention of RSV in Preterm Infants

% vie prolongée permettant une injection R e
couvrant la période de circulation du VRS (5 § o
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Infections a Strepto B

. '- . . . \
800 cas d’infections invasives a ikt b 100D s

Strepto B par an en France (95% CI)
e principalement transmission Europe 057 (0-44-071)
me re/e nfa nt, The Americas 0-67 (0-54-0-80)
o, 7/ 7 A i - o -
* 10% mortalité, séquelles ks S
logi Eastern Mediterranean 0-35 (0-07-0-62)
NEuro oglqye _ Western Pacific 015 (0-04-0.27)
* Probleme: immunité contre tous les Southeast Asia 0.02 (-0.03-0.07)

serotypes. Table: Incidence of group B streptococcus disease in infants with disease

onset 0-89 days between 2000 and 2011 by WHO region™

warw thelancet.comyinfection Published online April 20, 2016  httpy) dx.doi.org/10.1016/51473-30090(16)00152-3
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Group B Streptococcus is a bacteria commonly found in women, which can be transmitted to infants during
pregnancy

Disease Overview

= Group B streptococcus (GBS) is a bacteria that lives in the body and usually does not cause
serious illness; however, in pregnant women GBS can result in maternal infections including
uterine (amnioritis), urinary, and bloodstream infections (sepsis)

= A woman who is colonized with GBS late in her pregnancy can pass it to her baby during labor

- Infection is caused by direct transfer of GBS from the mother to the baby, usually after
the water breaks where the bacteria travel up from the vagina into the amniotic fluid

= While GBS infections can affect anyone, newborns are at the highest risk of serious
complications, such as sepsis, meningitis, and death

= There are 2 types of patient types with GBS: early onset (EOGBS) and late onset (LOGBS)

= QOccurs during the first week of life
= Contracted directly from mother
= Most commonly causes sepsis and pneumonia

.n.

= QOccurs between the first week and three months of life
= Source of transmission is less clear
= Most commonly causes sepsis and meningitis

JNE]
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Thedinical presentation of invasive Group B Streptococcusin infants indudes a number of life threatening conditions

Invasive GBS Syndromes and Common Clinical Presentations*

= Hypothermia, lethargy, poor feeding, and respiratory symptoms such as tachypnea,
grunting, hypoxia; may vary by gestational age and severity of infection

= Respiratory symptoms including apnea, tachypnea, grunting, nasal flaring, and intercostal
retractions?

= Temperature instability, irritability or lethargy, poor feeding, vomiting and signs of upper
respiratory infection such as apnea, tachypnea or grunting

Meningitis

Focal = Less frequent infections in organs such as bones, joints, skin and lymph nodes presenting
Infections with range of symptoms

21°s JNI, Poitiers du 9 au 11 septembre 2020 GBS Backgrounder and Discussion Exhibits | February 2019
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Six serotypes, I3, Ib, Il, lll, IV and V, account for 98% of isolates found in invasive infant GBS

Distribution of GBS Serotypes in Infants

Infants (< 90 days), % of Invasive Isolates

1,0% 1,0%

1,1% _\‘/—
i | Y
=l ‘|
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GBS impacts 0.06% of births in the US, with similar infection rates across all other markets

B Total Births

Annual Number of GBS Cases Total births to GBS Infant [ EoGss
Hospitalizations, US & EU3 [ LoGBs
4aMD |
0.06%
3.5M0 IZ:'
3v0
10000 -
5000 - i1l
2,210
0 -
GBS Total GBS Total GBS Total GBS
i o~ 7]
e ih — =

= 25% of pregnant women carry GBS, and if untreated, 1-2% of babies will develop GBS
= However, with current GBS prevention approaches, only ~0.06% of newborns develop GBS infections

INE=
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Dépistage et traitement de la colonisation a strepto B (35-37 SA) :impact sur les formes précoces

Incidence of Infant GBS over Time
US, 1990-2008

15z ACOG & AAP statemants

Incidence per 1,000 live births

= Use of IAP decreased early-onset infection from 1.7 cases per
1,000 live births (1993) to 0.22 cases per 1,000 live births
(2016) in the US
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Intérét de la vaccination pour le
formes tardives

Mais aussi pour les formes
précoces en cas de difficulté de
depistage

wmmm



GBS vaccine

e Vaccin conjugué

e Strepto B sérotype 3

e Efficacité sur le délai
d’acquisition vaginale
(36%) et rectal (43%)

Nécessité de demontrer:

- l'efficacité sur la
transmission chez le
nouveau né

- autres serotypes
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A Phase 2, Randomized, Control Trial of Group B
Streptococcus (GBS) Type I1I Capsular
Polysaccharide-tetanus Toxoid (GBS III-TT) Vaccine to
Prevent Vaginal Colonization With GBS III

Sharon L Hillier,' Patricia Ferrieri,” Morven S. Edwards” Marisn Ewell,* Daron Ferris.* Paul Fine,* Vincent Carey,” Leslie Meyn,'
Dakets Hoagland,' Dennis L Kasper,' Lawrence C. Paoletti’ Hesther Hill * and Carol J. Baker™

Table 2. Estimate of Group B Streptococcus (GBS) Type Il Capsular
Polysaccharide-tetanus Toxoid Conjugate Vaccine Efficacy Against
Acquisition of Vaginal and Rectal Colonization With Type Ill GBS

Vaccine Efficacy Confidence Interval P Value
Time to first positive swab
Vaginal 0.35 0.01to 0.58 047"
Rectal 0.42 0.10 to 0.63 0ms*
Proportion of positive swabs
Vaginal
Not adjusted 0.36 -0.07 t0 0.61 .089
Adjustad® 0.36 -0.06'10 0.62 085
Rectal
Not adjusted 0.41 -0.01 to 0.66 055
Adjusted 0.49 0.13t0 0.70 014*

3Statisticallv sianificant at the 0.05 level of sianificanca.
WIND



Vaccination de la femme enceinte-perspectives

Approche ayant demontrée son efficacité pour le tetanos, la grippe et la coqueluche

Pour le VRS: 2 approches : vaccination de la mere et immunisation passive du nné

Strepto B?

-
i @
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The first RSV vaccine failed

— Formalin inactivated (FI)
— Children 2 months — 7 year
— FI-RSV (n=23) and controls (n=39)

RSV hospitalization

0%
80%
70%
60% -
50% -
40% -
30%

20%

10% -
0% -

2 children died

I

FI-RSV Controls
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