
Vaccination et infections 
respiratoires

Pr. Paul Loubet

Service Maladies Infectieuses et Tropicales – CHU Carémeau, Nîmes
Inserm 1047

1



Liens intérêts

2

Intérêts 
financiers dans 
une entreprise 

Dirigeant
Employé
Organe 

décisionnel 
dans une 

entreprise

Etudes cliniques
Investigateur 

Coordonnateur

Conférences Participations à 
des Boards

Invitations 
congrès

Proche parent 
salarié

0 0 GSK Astrazeneca
GSK

Moderna
MSD

 Pfizer
Sanofi

Astrazeneca
GSK

Moderna 
MSD
Pfizer
Sanofi
Seqirus

Astrazeneca
GSK
Pfizer
Sanofi

0

þJe déclare les liens d’intérêt potentiels suivants : 

Disponibles sur https://www.transparence.sante.gouv.fr/



VRS



Quelles sont les populations à risque ?
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VRS 
Immunisation de l’adulte « âgé »



Plateforme Nom
Efficacité 
(critère 

primaire)

Délai médian 
suivi Tolérance EMA Disponibilité

 France

Sous-unitaire + Adjuvant 
(AS01) - 1 dose

RSVpre-F3
(Arexvy, GSK) 82,6 %1 6.7 mois Profil

acceptable Approuvé Oui

Sous-unitaire bivalent – 
1 dose

RSVpre-F
(Abrysvo, Pfizer) 66,7-85,7 %2 7 mois Profil

acceptable Approuvé Oui

ARNm – 1 dose mRNA-1345
(mRESVIA,Moderna) 82,4-83,7 %3 3.7 mois Profil

acceptable Approuvé Oui

Limites
§ Efficacité non démontrée sur les formes graves par 

manque évènements (impact Covid-19 -> saisons VRS 
« atypiques »)

§ 5 à 8% ≥ 80 ans -> efficacité non démontrée par manque 
évènements

§ Pas d’ID inclus

Vaccins VRS chez l’adulte âgé (60 ans et plus)
Essais de phase 3 internationaux, randomisés vs Placebo, double aveugle 

25 à 35 000 adultes ≥ 60 ans -> 1 injection vaccin ou 1 injection de placebo
Critères de jugement principal : Prévention infection respiratoire basse à VRS

Différences 
• Définitions critère de jugement et sévérité
• Période inclusion et délais analyses intermédiaires 

Efficacité 
consistante

VRS A & B
Comorbidités

Fragilité
60-80 ans

1-Papi NEJM 2023 ; 2-Walsh NEJM 2023 ; 3-Wilson NEJM 2023



Vaccin VRS chez l’adulte « âgé »
Plateforme Nom Approuvé EMA

Adulte 60+
Extension 

AMM

Sous-unitaire + Adjuvant 
(AS01) (AREXVY) RSVpre-F3 oui 50-59 ans

Sous-unitaire bivalent 
(ABRYSVO) RSVpre-F oui 18-59 ans

ARNm (mRESVIA) mRNA-1345 oui non

Avis HAS 27 juin 2024
Avis HAS 17 octobre 2024

75 ans et plus 
65 ans et plus présentant des pathologies respiratoires chroniques 
(particulièrement BPCO) ou cardiaques (particulièrement insuffisance 
cardiaque)

Le vaccin Arexvy et le vaccin Abrysvo peuvent être utilisés dans le cadre de 
cette recommandation
Co administration possible avec les vaccins anti-grippaux (et avec COVID-19 
pour Abrysvo et mRESVIA)
La HAS ne se prononce pas sur la pertinence et nécessité revaccination

Avis CT 28 août 2024

ASMR V 

En attente du remboursement



Efficacité en vie réelle des vaccins VRS 
de l’adulte âgé

• Evaluation de l’efficacité des vaccins contre le VRS sur les passages aux urgences 
et les hospitalisations au cours de la première saison d’utilisation chez les 60+ aux 
USA

• Etude «test-negative design » octobre 2023 et mars 2024 à partir d’un réseau de 
soin (VISION) dans 9 états 230 hôpitaux et 245 services urgences)

• Ajustement sur l’âge, le sexe, l’ethnie, les comorbidités, l’index de vulnérabilité 
sociale, le site, la région et le jour d’inclusion.

• 36 706 hospitalisations d'adultes 60+ dont 56 % étaient 75+ 

• Taux de vaccination =  9 % (75 % avec le vaccin RSVpreF3 (Arexvy) et 25 % avec le 
vaccin RSVpreF (Abrysvo))

Payne AB  et al. Lancet Oct 19;404(10462):1547-1559



Efficacité en vie réelle des vaccins VRS 
de l’adulte âgé

Estimation de l'efficacité des vaccins contre les hospitalisations associées au virus respiratoire syncytial 
chez les adultes âgés d'au moins 60 ans, d'après le réseau VISION, USA, 1er octobre 2023 au 31 mars 2024

Payne AB  et al. Lancet Oct 19;404(10462):1547-1559

Preuve en vie réelle de l’efficacité 
des vaccins VRS sur les formes graves 

de VRS sur au moins 1 saison
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Efficacité en vie réelle des vaccins VRS 
de l’adulte âgé

Letters

RESEARCH LETTER

RSV Vaccine Effectiveness Against Hospitalization
Among US Adults 60 Years and Older
In June 2023, the US Centers for Disease Control and Preven-
tion (CDC) recommended respiratory syncytial virus (RSV)
vaccination for adults aged 60 years and older% based on high
efficacy against RSV lower respiratory tract disease demon-

strated in prelicensure ran-
domized trials.2,3 Prelicen-
sure trials were not powered

to assess efficacy against RSV-associated hospitalization,
excluded immunocompromised patients, and underrepre-
sented other groups at increased risk of severe RSV disease,

including adults aged 75 years and older. This study evalu-
ated RSV vaccine effectiveness (VE) against RSV-associated
hospitalization among adults aged 60 years and older during
the first season of use.

Methods | Adults aged 60 years and older were eligible for in-
clusion in this test-negative, case-control analysis if they were
hospitalized with acute respiratory illness at % of 2( hospitals
in %) US states participating in a surveillance network from
October %, 2023, to March 3%, 202(, and had clinical respira-
tory virus testing within %0 days of illness onset (eMethods in
Supplement %). Nasal swabs were obtained and systemati-
cally tested by reverse transcription polymerase chain reac-
tion for RSV, SARS-CoV-2, and influenza viruses.( Case patients

Table. Characteristics of Adults 60 Years and Older Hospitalized With Acute Respiratory Illness by Respiratory Syncytial Virus (RSV) Disease Status
and RSV Vaccination Status

Characteristic

Total
(N = 2978),
No. (%)

RSV disease status, No. (%)

P value

RSV vaccination status, No. (%)

P value
Case patients
(n = 367)

Control patients
(n = 2611)

Vaccinated
(n = 265)

Unvaccinated
(n = 2713)

Age, median (IQR), y 72 (66-80) 72 (66-81) 72 (66-80) .33 75 (68-81) 72 (66-79) <.001

Age group, y

60-74 1756 (59.0) 214 (58.3) 1542 (59.1) <.001 122 (46.0) 1634 (60.2) <.001

≥75 1222 (41.0) 153 (41.7) 1069 (40.9) 143 (54.0) 1079 (39.8)

Sex

Female 1525 (51.2) 190 (51.8) 1335 (51.1) .82 129 (48.7) 1396 (51.5) .39

Male 1453 (48.8) 177 (48.2) 1276 (48.9)

Race and ethnicitya

Black, non-Hispanic 582 (19.5) 82 (22.3) 500 (19.1) .07 18 (6.8) 564 (20.8)

<.001

Hispanic or Latino, any race 335 (11.3) 49 (13.4) 286 (11.0) 16 (6.0) 319 (11.8)

White, non-Hispanic 1867 (62.7) 212 (57.8) 1655 (63.4) 219 (82.6) 1648 (60.7)

Other race, non-Hispanic 101 (3.4) 17 (4.6) 84 (3.2) 7 (2.6) 94 (3.5)

Other 93 (3.1) 7 (1.9) 86 (3.3) 5 (1.9) 88 (3.2)

US Department of Health
and Human Services Regionb,c

1 696 (23.4) 110 (30.0) 586 (22.4) <.01 63 (23.8) 633 (23.3)

<.001

2 232 (7.8) 25 (6.8) 207 (7.9) 3 (1.1) 229 (8.4)

4 495 (16.6) 63 (17.2) 432 (16.6) 34 (12.8) 461 (17.0)

5 338 (11.4) 46 (12.5) 292 (11.2) 26 (9.8) 312 (11.5)

6 334 (11.2) 37 (10.1) 297 (11.4) 20 (7.6) 314 (11.6)

7 102 (3.4) 12 (3.3) 90 (3.5) 3 (1.1) 99 (3.7)

8 531 (17.8) 52 (14.2) 479 (18.4) 83 (31.3) 448 (16.5)

9 179 (6.0) 10 (2.7) 169 (6.5) 22 (8.3) 157 (5.8)

10 71 (2.4) 12 (3.3) 59 (2.3) 11 (4.2) 60 (2.2)

Month of admission

October 2023 350 (11.8) 35 (9.5) 315 (12.1) <.001 6 (2.3) 344 (12.7)

<.001

November 2023 471 (15.8) 64 (17.4) 407 (15.6) 23 (8.7) 448 (16.5)

December 2023 568 (19.1) 92 (25.1) 476 (18.2) 44 (16.6) 524 (19.3)

January 2024 605 (20.3) 94 (25.6) 511 (19.6) 52 (19.6) 553 (20.4)

February 2024 514 (17.3) 50 (13.6) 464 (17.8) 75 (28.3) 439 (16.2)

March 2024 470 (15.8) 32 (8.7) 438 (16.8) 65 (24.5) 405 (14.9)

(continued)

Supplemental content

jama.com (Reprinted) JAMA October 1, 2024 Volume 332, Number 13 1105

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by LOUBET Paul on 03/10/2025

Original Investigation | Infectious Diseases

Estimated Vaccine Effectiveness for Respiratory Syncytial Virus–Related
Lower Respiratory Tract Disease
Sara Y. Tartof, PhD, MPH; Negar Aliabadi, MD, MS; Gabriella Goodwin, MS; Jeff Slezak, MS; Vennis Hong, MPH; Bradley Ackerson, MD; Qing Liu, MS;
Sally Shaw, DrPH, MPH; Sabrina Welsh, MPH; Julie A. Stern, MPH; Banshri Kapadia, MS; Brigitte C. Spence, MPH; Joseph A. Lewnard, PhD;
Gregg S. Davis, PhD, MPH; Michael Aragones, MD; Michael Dutro, PharmD; Erica Chilson, PharmD; Elisa Gonzalez, MS; Robin Hubler, MS;
Brandon Chia, BA; Luis Jodar, PhD; Bradford D. Gessner, MD; Elizabeth Begier, MD, MPH

Abstract

IMPORTANCE Clinical trials have demonstrated high vaccine efficacy (VE) against lower respiratory
tract disease (LRTD) but enrolled a smaller proportion of persons aged 75 years or older and those
with comorbidities than seen in highest-risk populations in clinical practice settings. Additionally, VE
against respiratory syncytial virus (RSV)–related hospitalizations and emergency department (ED)
visits is not yet fully described.

OBJECTIVE To estimate Respiratory Syncytial Virus Prefusion F (RSVpreF) effectiveness in
older adults.

DESIGN, SETTING, AND PARTICIPANTS This was a retrospective case-control study with a test
negative design. Cases were adults aged 60 years or older with hospitalizations or ED visits at Kaiser
Permanente of Southern California for LRTD from November 24, 2023, to April 9, 2024, who had
respiratory swabs collected and tested for RSV. Two control definitions were prespecified: (1) strict
controls included RSV-negative LRTD events that were negative for human metapneumovirus, SARS-
CoV-2, and influenza, and positive for a nonvaccine preventable cause (primary) and (2) broad
controls included all RSV-negative LRTD events (sensitivity analysis). Enhanced specimen collection
was conducted to salvage clinical respiratory swabs not tested for RSV during routine care. Data were
analyzed from May to September 2024.

EXPOSURE RSVpreF vaccine receipt during the first RSV season after licensure and 21 or more days
before LRTD event.

MAIN OUTCOMES AND MEASURES Estimated VE against first episode of RSV-related LRTD
hospitalization or ED visit.

RESULTS A total of 7047 LRTD-related hospitalizations or ED encounters with RSV testing results
were included. The mean (SD) age was 76.8 (9.6) years; 3819 (54.2%) were female; 839 (11.9%) were
non-Hispanic Asian or Pacific Islander, 2323 (33.0%) were Hispanic, 1197 (17.0%) were non-Hispanic
Black, and 2602 (36.9%) were non-Hispanic White; 998 (14.2%) were immunocompromised; and
6573 (93.3%) had 1 or more Charlson comorbidity. Using strict controls, estimated adjusted VE was
91% (95% CI, 59%-98%). Using broad controls, estimated adjusted VE was 90% (95%
CI, 59%-97%).

CONCLUSIONS AND RELEVANCE In a high-risk, general population, RSVpreF vaccination conferred
protection against RSV-related LRTD in the hospital and ED settings among US adults aged 60 years

(continued)

Key Points
Question Does Respiratory Syncytial
Virus Prefusion F (RSVpreF) protect
older adults against respiratory syncytial
virus (RSV)–related hospitalization and
emergency department (ED) visits?

Findings This test-negative case-
control study in a large US health care
network estimated 91% and 90%
RSVpreF effectiveness using strict and
broad control groups, respectively,
against RSV-related hospitalization and
ED events in adults aged 60 years and
older, the majority of whom were older
than 75 years and had a substantial
burden of baseline comorbidities.

Meaning These findings suggest that
during the 2023 to 2024 RSV season,
RSVpreF substantially reduced severe
medically attended RSV disease in an
older adult population with significant
representation from the oldest age
groups, those with comorbidities, and
those who were immunocompromised.

+ Supplemental content

Author affiliations and article information are
listed at the end of this article.

Open Access. This is an open access article distributed under the terms of the CC-BY-NC-ND License, which does not permit alteration or commercial use, including those for text
and data mining, AI training, and similar technologies.

JAMA Network Open. 2024;7(12):e2450832. doi:10.1001/jamanetworkopen.2024.50832 (Reprinted) December 13, 2024 1/10

Downloaded from jamanetwork.com by guest on 03/10/2025



Données Ecosse
• Comparaison 2023 à 2024

• Estimation mi-saison

• Vaccination vaccin Abrysvo des 74-79 
ans

• CV : 52% (09/09) et 69% (27/11)

• Reduction de 62% du nombre 
d’hospitalisation attendues dans ce 
groupe d’âge

Hameed S et al. Lancet Infect Dis 2025 Mar;25(3):256-258

Efficacité en vie réelle des vaccins VRS 
de l’adulte âgé



Sécurité : Surveillance Sd Guillain-Barré

Melgar ACIP Octobre 2024



Durée de protection ? Revaccination ?
RSVpre-F3
(Arexvy, 

GSK)

RSVpre-F
(Abrysvo 

Pfizer)

mRNA-1345
(mRESVIA, 
Moderna)

Date 
début

inclusion

Mai 
2021

Aout 
2021

Novembre 
2021

1ère 
analyse

82.6% - 94.1% 
(6.7 mois)

66.7%-85.7%
(7 mois)

83.7% - 82.4%
(3.7 mois)

2ème 
analyse

67.2%-78.8%
(18 mois)

56% - 78%
(19 mois)

47.4% - 56.7%
(18 mois)

3ème 
analyse

62.9%-67.4%
(30 mois) - -

20

La revaccination à M12 ne semble pas apporter de benefice additionnel dans la prévention des 
IRTI liées au VRS pour la population totale1

AReSVi-006 

Figure was independently created for GSK from the original data.
Modified exposed set. *Up to end of Season 1 in the Northern Hemisphere (April 2022 analysis). †From 15 days post-Dose 1 up to end of Season 2 in the Northern Hemisphere (March 2023 analysis). ‡The VE is estimated 
using a Poisson regression model adjusted using age, region and season2; §96.95% CI for VE Season 1, 97.5% CI for Season 1 + 2. CI, confidence interval; LRTD, lower respiratory tract disease; VE, vaccine efficacy
1. Ison MG, Papi A, Langley JM, et al. Efficacy of one dose of the respiratory syncytial virus (RSV) prefusion F protein vaccine (RSVPreF3 OA) in adults ≥ 60 years of age persists for 2 RSV seasons. Abstract presented at 
IDWeek; October 11-15, 2023; Boston, MA.

Season 1 + 2†Season 1*
Median follow-up

(months): 6.7 months 18 months
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(48.2, 80.0)

67.1
(48.1, 80.0)

Single dose
over two seasons‡

Annual dosing
(2 doses, ~12 months apart)‡

RSV-LRTD

Single dose 
over one seasonNumber of events:

RSVPreF3 OA 7 / 12,466 30 / 12,469 30 / 12,469

Placebo 40 / 12,494 139 / 12,498 139 / 12,498

• A partir de quel seuil d’efficacité peut-on considérer qu’il serait intéressant d’envisager un schéma de vaccination tous les 3 ans ?
• Pensez-vous que cette option peut être envisagée par la CTV ?

Ison et al.  Clin Inf Dis 2024

La revaccination à 1 an ne semble 
pas apporter de bénéfice clinique 

additionnel 
Vaccin Arexvy



Durée de protection ? Revaccination ?

ACIP Juin 2024

Revaccination à 2 ans 
 reponse nAbs et cellulaire > vaccination annuelle 

Vaccin Arexvy



Durée de protection ? Revaccination ?

ACIP Juin 2024

Revaccination à 1 ans 
 reponse nAbs = primo vaccination

Vaccin mRESVIA



Premières données chez les immunodéprimés 
• Immunogénicité  : Etude monocentrique, USA, 38 patients (31 TOS)

• Seroconversion (x4 titre Ac anti VRS avant vaccination et S4) et titres Anticorps Neutralisants
• 40% de non seroconversion, plus fréquente avec RSV-preF

• « Effectiveness » : 
• Prevention infection : 71·6% (55·4–85·2) (VIH < 200, traitement IS, hémopathies) (Bajema Lancet ID 2025)

• Prevention hospitalisation : 73% (48–85) (Payne Lancet 2024)
with 2-sided α less than .05 defining statistical significance.

All analyses were conducted using Stata/SE version %8.0

(StataCorp).

Results |During thestudyperiod, %3(participants reportedRSV

vaccination, of whom 38 (2)%; RSVA-AS0%E, 2%; RSV-A/B, %4;

unspecifiedvaccine, 3) submittedpairedbaseline and4-week

postvaccination samples;most excludedparticipants (88/%0%

[8)%]) lacked a baseline sample. Themedian (IQR) age of the

38 participants was 66 (64-)2) years, 50% were female, 82%

were solid organ transplant recipients, and )4%were taking 2

ormore immunosuppressivemedications (Table). Includedand

excludedparticipantswere similar (medianage,66vs6)years;

sex, 50% vs 65% female; solid organ transplant history, 82%

vs )(%;median years since transplant, 8 vs 8.%; takingmyco-

phenolate,4)%vs44%; taking,3 immunosuppressants, 32%

vs 26%). RSVA-AS0%E and RSV-A/B recipients were also simi-

lar (median age,66 vs66 years; sex,48%vs 5)%female; solid

organtransplanthistory,86%vs)(%;medianyearssince trans-

plant, ).)vs8.%; takingmycophenolate,48%vs 5)%; taking,3

immunosuppressants, 33% vs 2(%; vaccine coadministra-

tion, 33% vs 43%).

Postvaccination, median (IQR) preF IgG rose from 8)2(2

(64 088-%85 854) AU/mL at baseline to 626 280 (2%0 %22-

2 %%2 405) AU/mL at 2 weeks, 43( 086 (%65 026-% 83) 255)

AU/mLat4weeks, and464 %)0 (2554()-28406(4) AU/mLat

%2 weeks (Figure, A). Median (IQR) 4-week preF IgG fold rise

was 4.2% (%.(2-%3.26), including 23 participants (6%%) who

achieved seroconversion (Figure, B). Participant characteris-

ticsweresimilaramongthosewhodid (vsdidnot)achievesero-

conversion (Table).

Median (IQR) NT50 rose from 3(5 (235-)05) at baseline to

2()8 ()23-8525) at 4weeks postvaccine (Figure, C); preF and

NT50 values were positively correlated (r = .8%; P < .00%).

Median (IQR)4-weekNT50 fold risewas6.() (%.)5-%).)0),with

22 participants (58%) achieving high-titer neutralization.

Among those who did (vs did not) achieve high-titer neutral-

ization, more persons reported use of mammalian target of

rapamycin inhibitors (2)%vs 0%; P = .03). Among %( partici-

pantswith high-titer neutralization and known vaccine type,

%5 ()(%) receivedRSVA-AS0%E comparedwith4 (2%%)who re-

ceived RSV-A/B (P = .02).

Discussion | This study demonstrated heterogeneous anti-

body response to RSV vaccines among immunocompro-

mised persons. In contrast to universal seroconversion and

preF IgG fold rises greater than %0 in immunocompetent

persons,2 approximately 40% of immunocompromised par-

ticipants did not seroconvert or achieve a conservative neu-

tralization threshold postvaccination. Better neutralization

was seen among RSVA-AS0%E recipients, suggesting possible

augmentation by the vaccine adjuvant. Low antibody titers

may indicate a role for additional vaccine doses to enhance

immune response among immunocompromised persons.

Study limitations include the small convenience sample,

absence of cellular data, and lack of correlations with vac-

cine effectiveness.

Andrew H. Karaba, MD, PhD

Camille Hage, MD

Isabella Sengsouk, BS

Prasanthy Balasubramanian, ScM

Dorry L. Segev, MD, PhD

Aaron A. A. R. Tobian, MD, PhD

William A. Werbel, MD, PhD

Author Affiliations:Department of Medicine, The Johns Hopkins University

School of Medicine, Baltimore, Maryland (Karaba, Hage, Sengsouk,

Balasubramanian, Tobian, Werbel); Department of Surgery, New York University

Figure. Antibody Responses Among Immunocompromised Adults Following Respiratory Syncytial Virus (RSV) Vaccination
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Dots represent individual antibody titer values at baseline and at

postvaccination time points. Horizontal lines within each box plot indicate the

median value. Boxes indicate the IQR, with upper edge representing the third

quartile (Q3), lower edge representing the first quartile (Q1), and whiskers

extending to 1.5 times the IQR beyond Q3 and Q1, respectively. B, Dashed line

represents a 4-fold rise in prefusion F IgG (ie, seroconversion). C, Dashed line

represents high-titer neutralization, corresponding to high-titer polyclonal

prevaccine-era reference sera (BEI Resources, NR-4021; NT50, 2175).

Letters
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Schéma intensifié chez les immunodéprimés ?

• Arexvy :
Phase 2b, Transplantés rénaux ou pulmonaires : 1 dose (n=131) vs 2 doses à 30 j 
intervalle (n=130) + bras comparateur 1 dose adultes sains > 50 ans (n=125) 
(NCT05921903)

• mRESVIA: 
Phase 3 : Transplantés organe solide : 2 doses de mRNA-1345 à 2 mois intervalle 
(NCT06067230)

• Abrysvo : 
Phase 3, ouverte, non comparative, Immunodéprimés (=203, 37% TOS) : 2 doses 
de  RSVpreF  à 1 mois intervalle. (93 <  60 ans et 107 > 60 ans) (NCT05842967)

Immunogénicité 



Schéma intensifié chez les immunodéprimés ?

Abrysvo

Almeida et al. Vaccines 2025



Schéma intensifié chez les immunodéprimés ?
Arexvy

Bénéfice de la 2ème dose. Plus important si TOS sous MMFACIP Octobre 2024



VRS
Protection du nourrisson



• Vaccin RSV-PreF (Abrysvo, Pfizer)

• Phase 3 (MATISSE), RCT vs Placebo, 18 pays

• 7392 femmes enceintes, grossesses non à risque 

• Entre 24-36 SA

• CJP : Prévention de l’infection chez le nourrisson

Vaccination de la femme enceinte

Kampmann et al. NEJM 2023



Vaccination de la femme enceinte

Plateforme Nom Approuvé EMA
Femme enceinte

Sous-unitaire bivalent RSVpre-F
(Abrysvo) Oui

Avis HAS 6 juin 2024

1 dose entre 32 et 36 SA 
Septembre à janvier (métropole)
En alternative au nirsevimab (choix des parents)

Co administration possible avec les vaccins grippe et COVID-19, >14j 
avec dTcaP
< 14j de l’accouchement à nirsevimab

Non recommandé chez les femmes ID
La HAS ne se prononce pas sur revaccination à chaque grossesse



Sécurité en vie réelle du vaccins VRS 
de la femme enceinte

• Etude de cohorte rétrospective dans 2 hôpitaux, USA

• 2 973 femmes enceintes ayant accouché entre septembre 2023 et octobre 2024 dont 1026 (34 %) 
vaccinées entre 32 et 36 SA

• Régression logistique multivariée comparaison prématurité et autres outcomes maternels et fœtaux

Son M et al. JAMA Netw Open 2024 Jul 1;7(7):e2419268

Pas de surrisque d’évènement chez 
les femmes vaccinées contre le VRS 

pendant la grossesse dans cette étude

Evéments maternels
Patientes, No. (%)

Vaccinées
(n = 1 011)

Non vaccinés
(n = 1 962) OR (IC 95 %) a0R (IC 95 %) HR (IC 95 %)

Critère principal

Naissance prématurée < 37 semaines de grossesse 60 (5,9) 131 (6,7) 0,88 (0,64-1,20) 0,87 (0,62-1,20) 0,93 (0,64-1,34)

Critères secondaires

Troubles hypertensifs 203 (20,1) 355 (18,1) 1,14 (0,94-1,38) 1,10 (0,90-1,35) 1,43 (1,16-1,77)

Hypertension gravidique 153 (15,1) 273 (13,9) NA NA NA

Pre-eclampsie 67 (6,6) 130 (6,6) NA NA NA

Eclampsie 1 (0,1) 1 (0,1) NA NA NA

HELLP syndrome 2 (0,2) 2 (0,1) NA NA NA

Petit poids de naissance 107 (10,6) 178 (9,1) 1,19 (0,92-1,52) 1,16 (0,89-1,50) 1,31 (0,97-1,77)

MFIU 2 (0,2) 3 (0,2) 1,29 (0,17-7,82) NA NA

Evènements maternels chez les femmes vaccinées ou non contre le VRS pendant la grossesse



Anticorps monoclonal anti-VRS chez le nourrisson
Nirsevimab

25
1- Griffin NEJM 2020 ; 2- Drysdale NEJM 2023 

Efficacité essai de phase 2b & 3 

78% hospitalisations bronchiolite chez les prématurés1

83% hospitalisations liées au VRS chez les non prématurés2

DSG Urgent 27/08/2024 

Tous les nourrissons 1ère année de circulation VRS (nés après 01/01/24)
Immunisation en ville avant début de la saison (octobre)
Immunisation en maternité pendant la saison (à partir d’octobre) si mère non vaccinée pendant la grossesse



Anticorps monoclonal anti-VRS chez le nourrisson

Ambulatoire

• Etude « Test-negative design »
• Réseau de 107 pédiatres ambulatoires, France
• Septembre 2023 et janvier 2024

• 883 enfants avec bronchiolite testés pour VRS

Efficacité ajustée du nirservimab sur prévention Bronchiolite à 
VRS = 79,7 % (IC 95 % : 67,7-87,3)

Efficacité en vie réelle - France

Hôpital
• Etude cas-contrôle dans 6 CHU, France
• Octobre à décembre 2023

• 690 cas = enfants avec bronchiolite à VRS
• 345 contrôles matchés = visite même hôpital sans lien VRS

Efficacité du nirservimab sur prévention hospitalisation pour 
bronchiolite à VRS = 83 % 

Efficacité du nirservimab sur admission en soins critiques pour 
Bronchiolite à VRS = 70 % 

Lassoued Y et al. Lancet Reg Health Eur 2024 Jul 23:44:101007
Assad Z et al. N Engl J Med 2024 Jul 11;391(2):144-154

Hôpital
Etude cas-contrôle à partir du SNDS, cohorte de naissance entière du 06/02 au 15/09/2023
41,897 (12.7%)  ont reçu du Niservimab, matching 1:1 
Efficacité du nirsevimab sur prévention hospitalisation pour bronchiolite à VRS = 65% (95%CI, 61 to 69) 
Efficacité du nirservimab sur admission en soins critiques pour Bronchiolite à VRS = 74 % (95%CI, 56 to 85) 

Jabagi et al. NEJM Evid.2025 Mar;4



Conclusions - VRS

• Chez l’adulte 75+ ou 65+ avec patho CV ou respiratoire : 3 Vaccins 
disponibles (Arexvy, Abrysvo, mRESVIA)
• Toujours en attente du remboursement…
• Bonne efficacité sur au moins 2 ans sur le risque d’infection dans les RCT 
• Confirmée sur le risque d’hospitalisation sur 1 an en « vie réelle »
• Extension des populations cibles ? 
• Positionnement ? Acceptabilité ?

• Chez la femme enceinte : 1 vaccin disponible (Abrysvo)
• Alternative au Nirsevimab
• Bonne efficacité dans la protection du nourrisson
• En attente première données efficacité en vie réelle et acceptabilité 
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Grippe



Clark et al Clin Microbiol Rev. 2024

Inactivé
dose 

standard

Inactivé 
haute 
dose 
(x4)

Inactivé
Adjuvanté 

(MF59)

Inactivé
« Cell-

based »

Recombinant 
haute dose 

(x3)

Vivant 
atténué 

nasal

2023/
2024

2023/
2024

X X X X

2024/
2025

X X X X X

En France

Retour aux vaccins trivalents en 2025/2026
AH1N1, AH3N2, B/Victoria 

(plus de circulation B/Yamagata depuis mars 
2020)



Efficacité des vaccins antigrippaux dose standard 
2024/2025 - France

• Test-Negative Design
• Réseau RELAB, France 1600 laboratoires communautaires répartis dans 
• 59 472 patients adressés pour une recherche de virus respiratoires entre les 

SE44/2024 et SE5/2025.

• L'efficacité n'a pas changé au fil du temps.

Blanquart F et al Euro Surveill. 2025 Feb;30

Globale 0-64 ans >= 65 ans

EV 42% (37 to 46) 60% (56-64%) 22% (13-30%)

EV Grippe A 26% (18-34%) 33% (22-43%) 20% (7-32%)

EV Grippe B 75% (66-82%) 82% (74-88%) 64% (27-82%)



Efficacité des vaccins améliorés vs SD

• Etude vie réelle rétrospective, France (SNDS)

• 2 Millions d’adultes > 65 ans vaccinés saison 
2021/2022

• Comparaison des hospitalisations liés à la grippe HD 
vs SD (1:4) après score propension

• Hospitalisations : 
• EVc ajustée vaccin HD : 23 % (IC 95 % : 8 -36)

• Etude vie réelle rétrospective, USA 

• 500 000 adultes > 65 ans vaccinés saison 2022/2023

• Comparaison des consultations et hospitalisations liés 
à la grippe après ajustement en fonction du vaccin reçu 
par rapport au vaccin SD

• Consultations : 
• EVc ajustée vaccin HD : 9 % (IC 95 % : 1-17)
• EVc ajustée vaccin adjuvanté : 17% (IC 95 % : 2-30)

• Hospitalisations : 
• EVc ajustée vaccin HD : 25 % (IC95 % : 0,5-44)
• EVc ajustée vaccin adjuvanté : 62 % (IC 95 % : 18-82)

Bricout H et al. Clin Microbiol Infect 2024 Dec;30(12):1592-1598 Ku JH et al. Clin Infect Dis 2024 Nov 22;79(5):1283-1292

Meilleure efficacité des vaccins améliorés dans la 
prévention des hospitalisations liées à la grippeEssai randomisé Vaccin HD vs SD adultes > 65 ans

+ 24,2 % prévention grippe
+ 17,9 % prévention hospitalisations CV ou respiratoires
+ 20,9% prévention hospitalisation pour pneumonies

DiazGranados CA et al. N Engl J Med. 2014 Aug 14



Vaccins améliorés chez l’immunodéprimé ?

Graphical Abstract  

Keywords. in!uenza; immunocompromised; vaccination; transplantation. 

Seasonal in!uenza is associated with significant morbidity and 
mortality [1], particularly in immunocompromised patients 
[2]. Solid-organ transplant (SOT) recipients with in!uenza 
have higher rates of hospital admission, need for mechanical 
ventilation, and mortality compared with the general popula-
tion [3–5]. In!uenza has also been associated with reduced al-
lograft survival in SOT recipients [5]. 

Annual immunization with the standard in!uenza vaccine is 
the mainstay of prevention and is recommended to all SOT recip-
ients [6]. However, because of lifelong immunosuppression, the 
immunogenicity of in!uenza vaccine is reduced in SOT recipients 
[7–9]. Different strategies have been evaluated to increase vaccine 
responses in at-risk populations. Compared with the standard 
vaccine, adding the MF59 adjuvant [10] or increasing the dose 
of hemagglutinin antigens in the vaccine improved efficacy in 
the elderly [11, 12]. Preliminary data from small clinical trials in 
SOT recipients suggested improved immunogenicity with the 
use of MF59-adjuvanted and high-dose vaccines, although the ef-
ficacy in preventing in!uenza has not been evaluated [13–15]. 

We aimed to evaluate whether the MF59-adjuvanted and 
high-dose vaccines elicited better immunogenicity, were safe, 
and had better clinical efficacy compared with the standard in-
!uenza vaccine in SOT recipients. 

METHODS 

Study Design 

The Swiss/Spanish Trial in Solid Organ Transplantation on 
Prevention of In!uenza (STOP-FLU) was a double-blind, 

multicenter, randomized, superiority clinical trial of standard- 
dose nonadjuvanted in!uenza vaccine versus 
MF59-adjuvanted in!uenza vaccine versus high-dose in!uenza 
vaccine in SOT recipients. The protocol and statistical analysis 
plan are presented in the Supplementary Material. 

Study participants were enrolled between October and 
December during 2 consecutive in!uenza seasons (2018–2019 
and 2019–2020) at the outpatient transplant clinics of 6 partic-
ipating centers during the first and second season (Basel, Bern, 
Geneva, Lausanne, Lugano, and Zurich in Switzerland) and at 3 
additional centers during the second season (Chur and 
St. Gallen in Switzerland and Seville in Spain). The study pro-
tocol was approved by local ethics committees at each partici-
pating center (protocol numbers 2017-01922 in Switzerland 
and 2019-001974-27 in Spain) and was registered at 
Clinicaltrials.gov (NCT03699839). 

Participants 

We included adult (≥18 years old) SOT recipients who under-
went transplantation at least 3 months before enrollment. 
Exclusion criteria were hypersensitivity to any component of 
the study vaccines, previous life-threatening reaction to in!u-
enza vaccine, ongoing therapy for rejection, current treatment 
with immunoglobulins or eculizumab, rituximab therapy with-
in 6 months, ABO-incompatible transplantation, pregnancy/ 
breastfeeding, and inability to comply with the study protocol. 
Patients who were vaccinated during the current vaccination 
campaign were also excluded. Patients enrolled during the first  
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Amélioration de l’immunogénicité par 
l’augmentation des doses antigènes ou 

utilisation adjuvant

Monbelli M. Clin Infect Dis. 2023 Aug 16:ciad477

• Essai randomisé dans 9 cliniques de transplantation en Suisse et Espagne (2018-2020)

• 619 transplantés d’organe solide (70 % reins) depuis au moins 3 mois

• Randomisés pour recevoir : Vaccin quadrivalent inactivé « standard » ou Vaccin quadrivalent Haute dose (x4 antigène) ou 
vaccin trivalent adjuvanté (MF59)

• Critère jugement = Immunogénicité : séroconversion (X4 titres Ac entre inclusion et J28 pour ≥ 1 des 4 souches 
communes)



Vaccin à ARNm
Phase 1/2, simple aveugle, > 18 ans
mRNA1010 forme quadrivalente (H3N2, H1N1 + 2 B) 
vs placebo ou vaccin dose standard

Moyenne géométrique des titres Ac à J29 vs vaccin DS

Ananworanitch J et al. J Infect Dis 2024 Jun 27:jiae329 Hsu D et al. Lancet Infect Dis 2025 Jan;25(1):25-35

Phase 1/2, randomisé, ouvert, 50-75 ans, USA

Travail sur ajout souche H3N2 souche responsable 
plus morbi-mortalité surtout chez les plus âgés

mRNA 1010 (H3N2, H1N1 et B x 2 ) vs 
mRNA 1011.1 (H3N2 x 2, H1N1, B x 2) vs 
mRNA 1011.2 (H3N2 x 2, H1N1, B/victoria) vs
mRNA 1012 (H3N2 x 3, H1N1, B/victoria)

Tolérance : équivalente entre les groupes

Immunogénicité : équivalente entre les groupes quel 
que soit nombre de souche H3N2 et avec ou sans 
B/Yamagata

mRNA1010 vaccin à ARNm le plus avancé
Phase 3 en cours (seul et en association COVID-19 (mRNA-1083))
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Vaccin intra-nasal
• Vaccin H3N2 M2-deleted single-réplication (M2SR) = vaccin vivant avec délétion 

protéine M2 capable de ne faire qu’un seul cycle de réplication après inoculation

• Essai de Phase 1b, double aveugle, multicentrique, USA
• Sécurité et immunogénicité vaccin intra-nasal associé ou pas au vaccin HD voie IM

• 305 patients de 65 à 85 ans
• M2SR + placebo (n = 89)
• M2SR + HD IM (n = 94)
• Placebo + HD IM (n = 92)
• Placebo + placebo (n = 30)

• Evaluation EI locaux et généraux 
• Evaluation séroconversion à J29 = x 4 taux anticorps anti-hémaglutinine

Eiden J et al. Lancet Infect Dis 2024 Oct;24(10):1118-1129



Vaccin intra-nasal 
• Séroconversion = 48 % (MS2R + HD) vs 31 % (HD seul)

• Tolérance intranasale = rhinorrhée et congestion nasale transitoires

Eiden J et al. Lancet Infect Dis 2024 Oct;24(10):1118-1129

Séroconversion 
(x 4 titre anti Hémaglutinine H3N2)

Moyenne géométrique titre IgA 
sécrétoires (écouvillon nasal)

Bonne tolérance et immunogénicité (humorale, cellulaire et mucosale) du vaccin 
intra nasal en co-administration avec vaccin HD voie IM chez les personnes âgées
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Conclusions - Grippe
• Une efficacité modeste des vaccins à dose standard chez les plus à risque

• Recours aux vaccins améliorés chez les plus de 65 ans +++ (en attente d’une 
recommandation préférentielle) 
• Recours aux vaccins améliorés chez les ID ? 

• Intérêt des vaccins à ARNm ? 

• Futurs Vaccins combinés Grippe/Covid ?

• Vaccination des enfants….
36
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SARS-CoV-2



Plateformes vaccinales

38

520 | Nature | Vol 586 | 22 October 2020

Review

on NDV are of interest because this virus grows to high titres in eggs, 
and the vectors could be produced using the global influenza virus 
vaccine pipeline. In contrast to measles and the VSV vectors, they are 
likely to be safe enough to administer intranasally, which could result 
in mucosal immunity.

Inactivated virus vectors
Some SARS-CoV-2 vaccine candidates that are currently under devel-
opment rely on viral vectors that display the spike protein on their 
surface but are then inactivated before use32 (Fig. 3j). The advantage 
of this approach is that the inactivation process renders the vectors 
safer because they cannot replicate, even in an immunocompromised 
host. Using standard viral vectors, the amount of antigen that is pre-
sented to the immune system cannot easily be controlled; however, 
in inactivated vectored vaccines it can be readily standardized—as is 
the case for inactivated or recombinant protein vaccines. Examples 
of inactivated virus vectors include NDV-based vaccines that display 
the spike protein on their surface—which can be produced in a similar 
manner to influenza virus vaccines54—as well as rabies vectors32. These 
technologies are currently in the preclinical stage.

DNA vaccines
DNA vaccines (Fig. 3k) are based on plasmid DNA that can be produced 
at large scale in bacteria. Typically, these plasmids contain mammalian 
expression promoters and the gene that encodes the spike protein, 
which is expressed in the vaccinated individual upon delivery. The great 
advantage of these technologies is the possibility of large-scale produc-
tion in E. coli, as well as the high stability of plasmid DNA. However, DNA 

vaccines often show low immunogenicity, and have to be administered 
via delivery devices to make them efficient. This requirement for deliv-
ery devices, such as electroporators, limits their use. Four different 
DNA vaccine candidates against SARS-CoV-2 are currently in phase I/
II clinical trials32 (Fig. 4).

RNA vaccines
Finally, RNA vaccines (Fig. 3l) are a relatively recent development. 
Similar to DNA vaccines, the genetic information for the antigen is 
delivered instead of the antigen itself, and the antigen is then expressed 
in the cells of the vaccinated individual. Either mRNA (with modifica-
tions) or a self-replicating RNA can be used. Higher doses are required 
for mRNA than for self-replicating RNA, which amplifies itself55, and 
the RNA is usually delivered via lipid nanoparticles (LNPs). RNA vac-
cines have shown great promise in recent years and many of them are 
in development, for example for Zika virus or cytomegalovirus. As 
potential vaccines against SARS-CoV-2, promising preclinical results 
have been published for a number of RNA vaccine candidates43,56–58: 
Pfizer and Moderna currently have candidates in phase III trials (Fig. 4, 
Tables 1, 2), CureVac and Arcturus have candidates in phase I/II trials, 
and a vaccine candidate from Imperial College London and the Chinese 
Liberation Army is in phase I trials32,59,60. Advantages of this technology 
are that the vaccine can be produced completely in vitro. However, the 
technology is new, and it is unclear what issues will be encountered 
in terms of large-scale production and long-term storage stability, 
because frozen storage is required. In addition, these vaccines are 
administered by injection and are therefore unlikely to induce strong 
mucosal immunity (Fig. 2).

Replication-competent vector vaccines 
can propagate to some extent in the 
cells of the vaccinated individual and 
express the spike protein within them 

SARS-CoV-2

Spike protein

RBD of the
spike protein

a b

Nucleoprotein
and viral RNA

Matrix protein 

Envelope protein 

c d eInactivated vaccines 
contain SARS-CoV-2 
that is grown in cell 
culture and then 
chemically inactivated 

Live attenuated vaccines 
are made of genetically 
weakened versions of 
SARS-CoV-2 that is 
grown in cell culture

Recombinant spike-
protein-based vaccines

RBD

f g hRecombinant 
RBD-based 
vaccines 

VLPs carry no genome but 
display the spike protein on 
their surface

i j k l

Replication-incompetent vector 
vaccines cannot propagate in the 
cells of the vaccinated individual but 
express the spike protein within them

Inactivated virus vector vaccines carry 
copies of the spike protein on their surface 
but have been chemically inactivated

DNA vaccines consist of plasmid 
DNA encoding the spike gene under 
a mammalian promoter

RNA vaccines consist of RNA encoding 
the spike protein and are typically 
packaged in LNPs

Spike
gene

Spike
gene

Fig. 3 | Vaccine platforms used for SARS-CoV-2 vaccine development.  
a, A schematic of the structural proteins of the SARS-CoV-2 virion, including  
the lipid membrane, the genomic RNA covered by the nucleoprotein on the 
inside, the envelope and matrix proteins within the membrane, and the spike 
protein on the surface of the virus. b, The structure of the spike protein; one 
monomer is highlighted in dark brown and the RBD is shown in red. c–l, Current 

SARS-CoV-2 vaccine candidates include inactivated virus vaccines (c), live 
attenuated vaccines (d), recombinant protein vaccines based on the spike 
protein (e), the RBD (f) or on virus-like particles (g), replication-incompetent 
vector vaccines (h), replication-competent vector vaccines (i), inactivated 
virus vector vaccines that display the spike protein on their surface ( j), DNA 
vaccines (k) and RNA vaccines (l).

Krammer F. Nature 2020



Vaccins actuels

• En France ont été utilisés
• Vaccins ARNm : Pfizer et Moderna ++++
• Vaccins vecteurs viraux (adénovirus):  Astrazeneca, Janssen
• Vaccins protéine recombinante: Novavax et Sanofi (trés peu)

• Actuellement plus que vaccin à ARNm de 4ème génération = Vaccin 
adapté à JN.1

(1ère génération : souche originelle, 2ème génération: Omicron BA.4/5, 3ème génération : Omicron 
XBB.1.5)

39



Campagne vaccination Automne/hiver 2024-2025

• 15 octobre 2024
• Couplée Grippe/COVID-19
• Co-administration recommandée 
• Public cible COVID-19 = public cible Grippe + Troubles psychiatriques/Trisomie 21/Démence
• Délai dernier vaccin ou infection = 6 mois (3 mois si > 80 ans ou ID)
• Privilégier vaccin à ARNm
• Adapté au variant JN.1
• Uniquement Comirnaty disponible

NOTE D’INFORMATION N° DGS/MVI/DGOS/RH3/DGCS/SD3/2024/90 du 7 août 2024 ; DGS-URGENT N°2024_17 17/09/2024

Stratégie de vaccination en France
1 vaccination automne/hiver pour les personnes à risque

+ 1 vaccination au printemps pour les très à risque



Stratégie de vaccination en France

Maintien de cette stratégie en 2025 devant le 
caractère imprévisible de l’épidémie et le fardeau 

dans cette population (90% des décès chez des 75+)

Couvertures vaccinales rappels 
basses ++



Efficacité des vaccins XBB.1.5 

• Vaccins adaptés à Omicron XBB.1.5 utilisés à partir automne 2023

• Efficacité en vie réelle de ces vaccins entre 11/09/23 et 21/02/24

• Nebraska, USA, croisement bases de données de 1,8 millions de personnes 

• 218 250 personnes (12 %) ont reçu rappel vaccinal (99,7 % vaccin à ARNm)

• Changement de variant majoritaire sur la période (EG.5 à JN.1), part de XBB.1.5  est passée de 

10 à 1 % sur la période

• 21 988 infections, 1 364 hospitalisations et 237 décès liés à la COVID-19

• Evaluation de l’efficacité vaccinale sur les infections, les hospitalisations et les décès

Lin DY. N Engl J Med. 2024 Jun 13;390(22):2124-2127



Efficacité des vaccins XBB.1.5 

Lin DY. N Engl J Med. 2024 Jun 13;390(22):2124-2127

1. Efficacité des vaccins XBB.1.5 en vie réelle.

2. Plus importante sur Hospitalisation 
et décès que sur infection. 

3. Moins bonne efficacité sur JN.1
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Capacité neutralisante du vaccin JN.1  sur variants actuels 

• Evaluation des capacités de neutralisation (pseudovirus) des variants circulants actuels 
de sérums de 33 professionnels de santé avant et 3 semaines après 
rappel vaccinal avec vaccin à ARNm omicron JN.1

• En médiane avaient déjà reçu 4 doses, 90 % infectés depuis début Omicron

Arora P. Lancet Infect Dis. 2024 Dec;24(12):e732-e733

Vaccins ARN
messager adapté à JN.1 neutralise 

également KP.3.1.1 et XEC
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Sécurité des vaccins à ARNm

• Rapport ANSM (Aout 2023)
• Comirnaty (ANRm, Pfizer) : 123 573 800 injections -> 126 802 EI déclarés
• Spikevax (ARNm, Moderna) : 24 212 300 injections -> 33 794 EI déclarés
• Nuvaxovid (Proteique adjuvanté, Novavax) : 40 800 injections -> 104 EI
• Vidprevtyn (Proteique adjuvanté, Sanofi) : 6 900 injections -> 4 EI

• Vaccins à ARNm
• Myocardite/pericardite risque considéré comme trés rare (1/10 000)
• Urticaire, angio-oedeme, anaphylaxie, PF
• Pas de lien avec saignement menstruels importants (PRAC mars 2024)

45



ARN auto amplifiant

• Plus faible quantité de vaccin nécessaire 
(de l’ordre du ng dans les modèles souris) 
car auto-amplification 

• Réponse immunitaire a priori plus forte

Comes J et al. Trends Biotechnolo 2023 Nov;41(11):1417-1429.

Avantages potentiels mais 
peu de données cliniques

mRNA ARN auto amplifiant

Liberation

Traduction

Protéine d’intérêt

Amplification



Vaccin à ARNm auto-amplifiant
ARCT-154 (D614G variant)

• Essai Phase 3, multicentrique, non-infériorité, Japon, 2022

• 828 adultes > 18 ans ayant déjà 3 doses BNT162b2 ou
mRNA-1273

• randomisés 1:1 recevoir BNT162b2

• Ou ARCT-154 (stratification sur âge et délai dernière dose)

ARCT-2301 

(bi-valent D614G & omicron BA.4/5)

• Essai Phase 3, multicentrique, non-infériorité, Japon, 2023

• 930 >18 ans ayant déjà reçu de 3 à 5 doses vaccins à ARNm

• Randomisés 1:1 recevoir Comirnaty BA4/5 ou ARCT-2301 
(stratification sur âge, sexe et délai dernière dose)

MGT Ac neutralisants et séroréponse

Oda Y et al. Lancet Infect Dis. 2024 Apr;24(4):351-360 Okada Y et al. Lancet Infect Dis 2024 Oct 23:S1473-3099
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Vaccin ARNm 2ème génération
• mRNA-1283 : cible RBD et NTD
• Intérêt : cibles très immunogènes, ARNm plus court = meilleure 

thermostabilité

Chalkias S, ECCMID 2024, Abs. O0521

mRNA-1273

Protéine S totale

mRNA-1283

Receptor-binding domain 
and N-terminal domain

N-terminal domain
Receptor-binding domain



Vaccin ARNm 2ème génération
• Etude mRNA-1283-P301 = Essai de phase 3, randomisé, simple aveugle, de non-infériorité
• Evaluation sécurité, immunogénicité (activité neutralisante) et efficacité relative de mRNA-1283 vs mRNA-1273

mRNA-1283.222 (10 µg)
(n = 5 711)

mRNA-1273.222 (50 µg)
(n = 5 716)

Age moyen, années (min-max) 51,1 (12,96) 51,2 (12,90)

Age médian, années 56 55

Sous-groupe d’âge, %

12-18 ans 8,7 % 8,7 %

18-65 ans 62,7 % 62,6 %

> 65 ans 28,6 % 28,7 %

Non-blancs, % 17,4 % 16,9 %

Intervalle entre la dernière dose 
de vaccin et la vaccination dans le 
cadre de l’étude, mois (IIQ)

9,8 (7,6-16,9) 9,8 (7,7-16,8)

ATCD infection à SARS-CoV-2 , % 73,6 % 74,6 %

Non inclusion si COVID-19 ou vaccination dans les 3 derniers mois

nRNA-1283.222 (10 µg) nRNA-1273.222 (50 µg)

Vaccin bivalent 
ancestral + Omicron BA.4/BA.5

Vaccin bivalent 
ancestral + Omicron BA.4/BA.5

Randomisation stratifiée par groupe d’âge (12 - < 18, 18 à < 65 et > 65 ans)

n = 5 733 n = 5 7311:1

11 464 participants > 12 ans

Chalkias S, ECCMID 2024, Abs. O0521



Vaccin ARNm 2ème génération

Résultats similaires pour les réponses d’activité 
neutralisante vis-à-vis du virus ancestral

Réactogénicité locale un peu plus faible avec 
mRN1283 (70 % vs 78 %)

Réactogénicité systémique équivalente (64 %)

mRNA-1283.222 (10 µg)
(n = 623)

mRNA-1273.222 (50 µg)
(n = 567

Inclusion (J1)

Conc moy. géométrique, GMC (IC 95 %) 356,1 (325,1-390,1) 343,5 (309,9-380,8)

J29

GMC (IC 95 %) 2 336,2 (148,8-2 539,8) 1 754,5 (1 607,4-1 915,1)

Augmentation des moyennes géométriques (IC 95 %)

Rapport des moyennes géométriques, GMR (IC 95 %)

6,6 (6,0-7,2)                                          5,1 (4,7-5,6)

1,3 (1,2-1,5) *

Taux de réponse sérologique, % (IC 95 %)

Différence du taux de réponse sérologique, % (IC 95 
%)

79,8 (76,4-82,9)                                   65,6 (61,5-69,5)

14,2 (9,1-19,2) *

Activité neutralisante contre Omicron BA.4/BA.5 plus élevée 
avec mRNA-1283.222 que avec mRNA-1273.222

* Non infériorité atteinte

12-18 ans
GMR (IC 95 %) = 1,8 (1,4-2,2)
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Chalkias S, ECCMID 2024, Abs. O0521

Activité neutralisante (GMC [IC 95%]) contre BA.4/BA.5 selon l’âge 



Conclusions – SARS-CoV-2

• Poursuite de la recommandation de vaccination des plus à risque 1 à 2 fois/an
• Avec vaccin adapté aux variants circulants

• Bénéfice constant des doses de rappel sur prévention hospitalisation chez les 
plus à risque

• Nouvelles générations de vaccin à ARNm et saARN? 

• Vaccins combinés Grippe/Covid ?

51



Vaccins combinés



Vaccins combinés Grippe/COVID-19 - pipeline

• 2 candidats ARNm: 
• mRNA-1083 : très bon résultats immunogénicité Phase 3 (non publiés) en 

comparaison au vaccin HD grippe > 65 ans et dose standard chez les < 65 ans 
+ vaccin covid
• PF-07926307 : Pas d’atteinte de la non inferiorité sur souches type B

• 2 candidats non –ARNm (essais en cours)
• Grippe HD + recombinant adjuvanté Nuvaxovid
• Grippe recombinant HD + recombinant adjuvanté Nuvaxovid



Autres virus respiratoires



La protéine F du hMPV : cible virale pour vaccin et mAbs

Rose J Miller and Jarrod J Mousa Current Opinion in Virology 2023

Pre-F Post-F Pre-F Post-F

Potentiel neutralisation croisée RSV/hMPV 
Des candidats mAbs (MPE8/ 25P13) ciblent le site 
antigénique III et cross-neutralisent le VRS et hMPV. 



Vaccin hMPV pipeline
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Safety and Immunogenicity of an mRNA-Based Human
Metapneumovirus and Parainfluenza Virus Type 3
Combined Vaccine in Healthy Adults
Allison August,1 Christine A. Shaw,1 Heather Lee,1 Conor Knightly,1 Shiva Kalidindia,1 Laurence Chu,2 Brandon J. Essink,3 William Seger,4 Tal Zaks,1,a

Igor Smolenov,1,b and Lori Panther1

1Moderna, Inc., Cambridge, Massachusetts, USA, 2Benchmark Research, Austin, Texas, USA, 3Meridian Clinical Research, Omaha, Nebraska, USA, and 4Benchmark Research, Fort Worth, Texas, USA

Background. Human metapneumovirus (hMPV) and parainfluenza virus type 3 (PIV3) cause respiratory tract illness in
children and the elderly. No licensed vaccines are available.

Methods. In this phase 1, randomized, dose-ranging, first-in-human study, the safety, reactogenicity, and humoral
immunogenicity of an investigational mRNA-based hMPV and PIV3 combination vaccine, mRNA-1653, were evaluated in
healthy adults aged 18–49 years. Sentinel participants (n= 20) received 2 doses of mRNA-1653 (25, 75, 150, or 300 μg) in the
dose escalation phase, and participants (n= 104) received 2 doses of mRNA-1653 (75, 150, or 300 μg) or placebo in the dose
selection phase; injections were 28 days apart.

Results. The most common solicited reactogenicity events were injection site pain, headache, fatigue, and myalgia, the majority
of which were grade 1 or 2. A single mRNA-1653 dose increased neutralization titers against hMPV and PIV3 1 month after
vaccination compared with baseline. No notable increases in neutralizing antibody titers were observed with escalating dose
levels after mRNA-1653, although no statistical inferences were made; a second mRNA-1653 dose had little observable impact
on antibody titers. Neutralizing titers through 1 year remained above baseline for hMPV and returned to baseline for PIV3.

Conclusions. mRNA-1653 was well tolerated, with an acceptable safety profile and increased hMPV and PIV3 neutralization
titers in healthy adults.

Keywords. human metapneumovirus; human parainfluenza virus; parainfluenza virus type 3; mRNA vaccine; safety and
immunogenicity; adult.

Human metapneumovirus (hMPV) of the Pneumoviridae family
consists of 2major genotypes (A and B) and is an important cause
of upper and lower respiratory tract infections [1–3]. Clinical fea-
tures of hMPV infection range from mild respiratory symptoms
to severe respiratory disease, including bronchitis and pneumonia
[1]. Infants and young children are particularly at risk for severe
disease [4].Globally in 2018, hMPVwas attributed to an estimated
11.1 million cases of acute lower respiratory tract infections,
502 000 hospital admissions, and 11 300 deaths among children
≤5 years of age [4]. hMPV infection often requires medical atten-
tion and is associated with a substantial health care burden in

children ≤5 years of age, particularly infants, accounting for
6%–7%of all acute respiratory illness or fever in inpatient andout-
patient settings [5]. Children hospitalized with hMPV are more
likely to be diagnosedwith pneumonia and to require supplemen-
tal oxygen [5]. Among the elderly, outbreaks of hMPV in long-
term care and skilled nursing facilities are associated with high
morbidity and mortality rates [6, 7].
Human parainfluenza viruses (PIVs) belong to the

Paramyxoviridae family and are another important cause of
acute respiratory illnesses [8]. Four serotypes have been identi-
fied; serotype 3 (PIV3) is the most frequent among PIV isolates
and is associated with pneumonia, bronchiolitis, and bronchitis
[8, 9]. PIVs are a major cause of inpatient hospital burden
among young children and are responsible for a reported
6.8% of all hospitalizations for acute respiratory illness or fever
[10, 11]. Although more common among infants and children,
PIV and hMPV infections can occur at any age; older adults
and individuals with chronic or immunocompromising condi-
tions are at particular risk [12–19].
Currently, no licensed vaccines or antiviral therapies are

available for the treatment or prevention of hMPV and PIV3 in-
fections [1, 8, 20].Messenger RNA (mRNA) vaccines present an
ideal platform to effectively combat these pathogens.
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Pneumocoque



Vaccins contre le pneumocoque
• 2 types de vaccins disponibles jusqu’en 2024: 
• conjugué (VPC- 13, 13  valences) et polysaccharidique (VPP-23, 23 valences) 

• Une couverture vaccinale très faible en 2020
• Etude COVARISQ, France, SNDS, Couverture vaccinale évaluée sur délivrance vaccins
• 7 millions d’adultes à risque infection à pneumocoque visés par les recommandations
• 10 % de couverture vaccinale

• 1 800 000 immunodéprimés : CV 19.2%, 
• 6 millions de pathologies chroniques : CV 9.2%

• 86% avaient consulté un MG et 36% avaient été hospitalisés dans l’année précédente

Schéma vaccinal de 2017 
vaccin conjugué VPC-13 suivi de VPP-23

Et rappel de VPP-23 à 5 ans 

Goussiaume G, Poster 000222, Congrès Hopipharm. 2024



2024 : nouveaux vaccins
• Arrivée de nouveaux vaccins conjugués avec de nouveaux sérotypes / PCV 13

• PCV 15 (Vaxneuvance) : 2 sérotypes additionnels
• PCV 20 (Prevenar 20) : 7 sérotypes additionnels

Sérotypes contenus dans les différents vaccins pneumococciques

Rapport CNRP 2023

Epidémiologie des IIP
> 64 ans en France en 2022

22F 33F

Bactériemies 5.1% 1.71%

Méningites 0% 5.88%

Enfants en France en 2020



Chez l’enfant

VPC 13 ou 
15

Intégration du 
Vaxneuvance (PCV15) 

calendrier vaccinal
Avis HAS 27 juillet 2023

1. HAS – Stratégie de vaccination contre les infections à pneumocoque – Rapport d’évaluation du 27 juillet 2023 
2. Le calendrier des vaccinations - Ministère du travail, de la santé et des solidarités (sante.gouv.fr)

Ensemble des 
nourrissons

VPC 13 ou 
15

VPC 13 ou 
15

2 mois 4 mois 11 mois

https://sante.gouv.fr/prevention-en-sante/preserver-sa-sante/vaccination/calendrier-vaccinal


Chez l’adulte

Adultes > 18 ans avec un historique de vaccination pneumococcique
La HAS ne recommande plus 

l’utilisation des vaccins 
PCV 13 et PPV 23 chez l’adulte
Remplacer par une injection 

unique de PREVENAR 20
(PCV 20)2

Le manque de données d’efficacité 
disponibles  pour documenter 

la protection à long terme conférée par 
un PCV 20 ne permet pas d’établir 
la nécessité d’une revaccination

Avis HAS juillet 20231

1. HAS – Stratégie de vaccination contre les infections à pneumocoque – Rapport d’évaluation du 27 juillet 2023 
2. Le calendrier des vaccinations - Ministère du travail, de la santé et des solidarités (sante.gouv.fr)

Patients à risque

Patients à risque

Adultes > 18 ans , naïfs de vaccination pneumococcique

VPC 20

VPC 20
VPC 13

VPP 23

VPC 20

OU
> 1 an

VPC 13

VPP 23
ET

> 5 ans

https://sante.gouv.fr/prevention-en-sante/preserver-sa-sante/vaccination/calendrier-vaccinal


Recommandations françaises vaccin pneumocoque : 
inclusion de l’âge

19/11/24
La CTV préconise l'élargissement de la 

vaccination antipneumococcique à tous 
les 65+ avec une dose unique de PCV20



V116 : vaccin conjugué à 21 valences
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Couverture sérotypique des différents vaccins pour les IIP 
(méningites et bactériémies) chez les adultes en 2022

Torres A et al. Expert Rev Anti Infect Ther . 2025 Jan
Cohen, et al. Immunisation contre les Pneumocoques : Quoi de neuf en 2023 ? 

marketed for adults, the polysaccharide and the conjugate 
vaccine. Polysaccharide vaccines contain polysaccharide anti-
gens and act by stimulating the B cells to produce antibodies. 
They do not stimulate T cells and therefore elicit a T cell- 
independent immune response. Conjugate vaccines contain 
polysaccharide antigens linked to a carrier protein that elicit 
a T cell-dependent response that helps stimulate B cell 
maturation and antibody production, which are necessary to 
generate a long-lasting immune memory to allow for a boos-
ter response [7].

2.1.1. 23-valent pneumococcal polysaccharide vaccine 
(PPSV23)
The PPSV23 (Pneumovax 23; MSD) was marketed in the U.S.A. 
in 1983 and is recommended for at-risk groups. As it produces 
a T cell-independent immune response, it does not act on 
nasopharyngeal colonization, thereby producing the hypore-
sponse immunity observed after repeated administrations of 
this vaccine.

The effectiveness of the PPSV23 has been questioned due 
to the different vaccine effectiveness against invasive pneu-
mococcal disease (IPD) compared to community-acquired 
pneumococcal pneumonia. Some effectiveness has been 
established in reducing the risk of IPD in immunocompetent 
adults. In a Cochrane review, the effectiveness of the vaccine 
in reducing IPD was up to 74% [8], but it was not demon-
strated to prevent all-cause pneumonia and mortality. 
Important limitations of the vaccine include its declining effi-
cacy with time from the administration of the vaccine, the age 
of the patient or the state of immunosuppression [9].

Regarding effectiveness in preventing noninvasive pneu-
mococcal pneumonia, the results from recent studies are not 
promising. A meta-analysis in the immunocompetent popula-
tion showed a pooled vaccine effectiveness of 18% (95% CI: 
g4%, 35%; I2 = 0%), indicating no significant preventive 
effects [10].

2.1.2. Pneumococcal conjugate vaccines (PCV)
There are three conjugate vaccines marketed for adults (PCV 
13 [Prevenar 13; Pfizer], PCV 15 [Vaxneuvance; Merck], and PCV 
20 [Prevenar 20; Pfizer]), with the PCV15 and PCV20 containing 
more serotypes than the PCV13 (Figure 1). The objective of 
these vaccines is to cover a wider distribution of serotypes 
[11,12].

2.1.2.1. PCV13 conjugate vaccine (Prevenar 13; Pfizer). 
This vaccine was marketed in Europe in 2010 and induces a 
stronger and longer lasting secondary immune response com-
pared to the PPSV23, generating immune memory and acting 
on nasopharyngeal colonization. The serotypes covered by the 
PCV13 still cause 34% to 54% of adult pneumococcal pneu-
monia cases, even after the introduction of PCV13 

Table 1. Chronic comorbidities and conditions that increase the risk of severe respiratory disease.

Factors Pneumococcal disease Influenza infection COVID-19 RSV infection

Comodbidities X X X X
Cardiopulmonary disease X X X X
Kidney disorders X X X X
Liver disorders X X X X
Neurological or neuromuscular conditions X X X X
Haematological disorders X X X X
Diabetes mellitus X X X X
Moderately or severely immunocompromised X X X X

Other factors X X
Frailty X X X X
Nursing home residence X X X X
Advanced age X X X X
Pregnancy X X X X

Article highlights

● Lower respiratory infections have a huge impact on the adult popu-
lation globally.

● Currently, there are vaccines against the most frequent pathogenic 
causes of lower respiratory infections (pneumococcus, influenza virus, 
respiratory syncytial virus, and SARS-CoV-2).

● Vaccine effectiveness has been scientifically demonstrated to 
decrease the rate of hospitalization, complications, and death in 
adults who are at an increased risk of lower respiratory infections.

● An efficient implementation of adult immunization strategies will 
provide an opportunity to decrease the global burden of lower 
respiratory infections.

Figure 1. Pneumococcal serotypes covered by each pneumococcal vaccine formulation.

2 A. TORRES ET AL.

Sérotypes inclus dans les différents vaccins antipneumococciques



V116 : vaccin conjugué à 21 valences

• Essai de phase 3 international, 
multicentrique, double aveugle

• Comparant l’immunogénicité
(activité opsonisante (MGT et 
Titre x 4) et la tolérance du V116 
vs PCV20

• 2 300 adultes > 50 ans (cohorte 1)

• 600 adultes 18-59 ans (cohorte 2)

Platt H et al. Lancet Infect Dis 2024 Oct;24(10):1141-1150.

Effets indésirables

Cohorte 1 ( > 50 ans) Cohorte 2 (18-49 ans)

V116
(n = 1177)

PCV20
(n = 1175)

V116
(n = 200)

V116
(n = 100)

Tout effet indésirable 685 (58,2 %) 778 (66,2 %) 164 (82,0 %) 79 (79,0 %)

Tout effet indésirable relié au vaccin 609 (51,7 %) 715 (60,9 %) 159 (79,5 %) 78 (78,0 %)

Effets indésirables locaux attendus
Douleur site injection
Gonflement site injection
Rougeur site injection

487 (41,4 %)
464 (39,4 %)

71 (6,0 %)
64 (5,4 %)

630 (53,6 %)
607 (51,7 %)

98 (8,3 %)
74 (6,3 %)

144 (72,0 %)
143 (71,5 %)
28 (14,0 %)
31 (15,5 %)

75 (75,0 %)
74 (74,0 %)
14 (14,0 %)
13 (13,0 %)

Effets indésirables généraux attendus
Fatigue
Maux de tête
Douleurs musculaires
Fièvre

334 (28,4 %)
237 (20,1 %)
135 (11,5 %)

70 (6,0 %)
15 (1,3 %)

323 (27,5 %)
230 (19,6 %)
152 (12,9 %)

79 (6,7 %)
15 (1,3 %)

107 (53,5 %)
81 (40,5 %)
59 (29,5 %)
33 (16,5 %)

7 (3,5 %)

44 (44,0 %)
34 (34,0 %)
24 (24,0 %)
14 (14,0 %)

1 (1,0 %)

Tout effet indésirable sévère 19 (1,6 %) 24 (2,0 %) 1 (0,5 %) 3 (3,0 %)

Tout effet indésirable sévère relié au 
vaccin 0 0 0 0

Décès 4 (0,3 %) 2 (0,2 %) 0 0



V116 : vaccin conjugué à 21 valences

Moyenne géométrique des titres en Ac activité osponisante 
à J30 dans la cohorte 1 (adultes ≥ 50 ans)

Serotypes communs

3
6A
7F
8
10A
11A
12F
19A
22F
33F

274,0 (1 154)
2 302,0 (1 148)
3 637,4 (1 152)
2 501,3 (1 155)
3 893,4 (1 161)
3 232,6 (1 145)
2 641,2 (1 160)
2 136,1 (1 159)
3 874,5 (1 147)

13 558,9 (1 154)

V116 cohorte 1,
MGT (n)

176,7 (1 161)
2 972,5 (1 153)
3 429,9 (1 158)
1 811,1 (1 158)
4 678,0 (1 159)
2 092,8 (1 150)
2 499,6 (1 161)
2 817,8 (1 162)
4 770,1 (1 154)

11 742,1 (1 157)

PCV20 cohorte 1,
MGT (n)

1,55 (1,40-1,72)
0,77 (0,68-0,88)
1,06 (0,95-1,18)
1,38 (1,25-1,53)
0,83 (0,75-0,93)
1,54 (1,39-1,72)
1,06 (0,92-1,21)
0,76 (0,69-0,84)
0,81 (0,72-0,92)
1,15 (1,01-1,32)

Non-inferiorité
MGT ratio (IC 95 %)
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0,5 1,0 2,0

Ratio MGT log10 (V116:PCV20)

9N
15A
15C
16F
17F
20A
23A
23B
24F
31
35B

V116 cohorte 1,
GMT (n)

Serotypes uniques au V116

PCV20 cohorte 1,
GMT (n)

Superiorité
GMT ratio (IC 95 %)

7 470,7 (1 147)
5 237,2 (1 107)
4 216,2 (1 153)
4 868,2 (1 151)
7 764,9 (1 148)
6 099,2 (1 161)
3 737,2 (1 132)
1 082,5 (1 160)
2 728,6 (1 153)
3 132,5 (1 153)
8 527,8 (1 153)

1 640,4 (1 150)
1 589,0 (1 102)
2 072,3 (1 158)

846,3 (1 153)
460,4 (1 156)
631,1 (1 155)
461,5 (1 104)
107,3 (1 160)

70,5 (1 130)
144,4 (1 154)

1 383,0 (1 159)

4,55 (4,12-5,04)
3,30 (2,91-3,74)
2,03 (1,77-2,34)
5,75 (5,16-6,41)
16,86 (14-90,19,09)
9,66 (8,66-10,79)
8,10 (6,86-9,55)
10,09 (8,48-12,00)
38,71 (33,87-44,25)
21,69 (18,68-25,18)
6,17 (5,59-6,80)
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0,5 1,0 2,0 4,0 8,0 16,0 32,0 64,0
Rati MGT log10 (V116:PCV20)

Vaccin conjugué à 21 valences à destination de l’adulte
 Immunogène et bien toléré

AMM Européenne en mars 2025
Place dans les recommandations ?



Vaccin pneumocoque Pipeline

available PCV that uses multiple carriers in its formulation, tetanus
toxoid, and protein D from nontypeable H. influenzae.
In preparing these PCVs, there is a need for the chemical

modification of CPS to an activated state prior to covalent
attachment to the protein carrier due to the lack of reactive
chemical handles on nearly all CPS used by Spn. Most conjugate
formulations are developed by the initial oxidation of cyclic diol
structures found within the CPS, using sodium periodate to
modify the CPS and form reactive aldehyde groups capable of
undergoing reductive amination with the surface-exposed lysine
residues on a protein carrier to form a permanent bond48. This
empirical method of conjugate formation and the large size of
bacterially derived CPS leads to large globular structures as a
lattice of CPS and carrier protein is formed through chemical
attachment, limiting the degree of analytical approaches that can
be used to define and characterize conjugates and evaluate
clinical readiness49,50. In this regard, conjugates are analyzed for
non-conjugated protein and polysaccharide content, and a ratio of
protein to polysaccharide is determined to establish batch-to-
batch consistency. Manufactured vaccines may have significant
variability in physiochemical properties due to the different carrier
proteins and the conjugation chemistry employed by each
manufacturer. Additionally, the structural heterogeneity of con-
jugate vaccine products may arise among different batches of the
same vaccine due to the inherent complexity of chemical
conjugation strategies.

Recent developments in pneumococcal vaccine technology
In most iterations of current pneumococcal conjugate vaccines
used in the clinic, an empirical approach is used to generate the
molecules by activating the CPS for its covalent attachment to
carrier proteins48. While this synthesis route works, it has
shortcomings, such as overlooking the tentatively deleterious role
the chemical activation of CPS can play, and that non-specific

conjugation to the carrier can lead to a product that does not
enable MHC presentation of key antigens51,52. The desire to
combat the challenges with the current conjugation methodolo-
gies and enable better physiochemical characterization have
prompted companies and academic research groups to explore
the development of rationally defined and designed conjugate
molecules. In the current clinical space, advances toward
combating these shortcomings are being made with new
formulations and phase trials to enhance conjugate vaccines'
immune potential and structural homogeneity (Table 1).
Pneumosil is a recently developed and approved 10-valent

conjugate vaccine comparable to other marketed PCVs in efficacy
that uses an activation method that is not dependent on
periodate oxidation, thereby potentially reducing the possible
damage to CPS antigens that oxidation may have53. Conjugate
preparations are made using CPS conjugated through 1-cyano-4-
dimethylaminopyridinium tetrafluoroborate (CDAP) chemistry to
CRM197, an approach that does not permanently alter the chemical
structure of CPS outside of the points of conjugation54,55. This has
the benefit of not significantly altering important physiochemical
characteristic of the CPS.
Another strategy in development, VAX-24, tackles 24 serotypes

through the preparation of conjugates using click chemistry
functionalized CPS and the proprietary carrier eCRM, a CRM197 that
has been modified to be expressed with replacement of lysine
residues along the surface-exposed T cell epitopes into a non-
canonical amino acid capable of specific reaction with the
derivatized CPS56. This approach allows for the inclusion of site-
selective conjugation that does not interfere with protein folding,
thus keeping key tertiary structure features while enriching for
CPS conjugate epitope sites57. Pre-clinical trials comparing VAX-24
to PCV13 and PPSV23, the standards of care at the time, illustrated
comparable levels of humoral immune response and robust
correlates of protection in animal models58. VAX-24 recently
finished Phase 2 trials and has been designated as Breakthrough

Table 1. Clinical pneumococcal vaccines approved or in trial.

Vaccine Manufacturer Serotypes Type Clinical Status

PPSV23 (PNEUMOVAX®23) Merck 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F,
18C, 19A, 19F, 20, 22F, 23F, and 33F

CPS alone Approved

PPV23 Sinovac Biotech Ltd. 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F,
18C, 19A, 19F, 20, 22F, 23F, and 33F

CPS alone Approved*
*China Only

PCV10
SYNFLORIX

GSK 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F, and 23F CPS-protein
conjugate

Approved*
*EU Only

PCV7
(PREVNAR 7™)

Pfizer 4, 6B, 9V, 14, 18C, 19F, and 23F CPS-protein
conjugate

Approved

PCV13
(PREVNAR 13™)

Pfizer 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F CPS-protein
conjugate

Approved

PCV20
(PREVNAR 20™)

Pfizer 1, 3, 4, 5, 6A, 6B, 7F, 8, 9V, 10A, 11A, 12F, 14, 15B, 18C,
19A, 19F, 22F, 23F, and 33F

CPS-protein
conjugate

Approved

V114 (VAXNEUVANCE™) Merck 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 22F, 23F and
33F

CPS-protein
conjugate

Approved

WEUPHORIA WALVAX® 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F CPS-protein
conjugate

Approved

PNEUMOSIL Serum Institute of
India

1, 5, 6A, 6B, 7F, 9V, 14, 19A, 19F, and 23F CPS-protein
conjugate

Approved

V116124 Merck 3, 6A, 6C, 7F, 8, 9N, 10A, 11A, 12F, 15A, 15B, 15C, 16F, 17F,
19A, 20, 22F, 23A, 23B, 24F, 31, 33F, and 35B

CPS- protein
conjugate

Phase 3

VAX-2458 Vaxcyte 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B,
17F, 18C, 19A, 19F, 20B, 22F, 23F, and 33F

CPS-protein
conjugate

Phase 3

AFX377260 GSK + Affinivax 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F, 2, 8, 9N,
10A, 11A, 12F, 15B, 17F, 20B, 22F, and 33F

MAPS™ Phase 3

CPS-EPAiGTcc 63 Omniose 8, 9V, and 14 Bioconjugate Preclinical

J.A. Duke and F.Y. Avci
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Conclusions – Pneumocoque

• Changements récents des recommandations avec PCV15 chez l’enfant et 
PCV20 chez l’adulte + inclusion de l’âge (65 ans)

• Impact sur la couverture vaccinale de l’adulte ? 

• Nouveau vaccin avec couverture sérotypique différente orienté adultes: 
place dans les recommandations ? 
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