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Liens d’intérêt en lien avec la vaccination 

- Pr Claire Roubaud Baudron
• Membre de la Commission Technique de la Vaccination de l’HAS
• Aucun conflit d’intérêt

- Pr Elisabeth Botelho-Nevers
• Membre du groupe prévention vaccination de la SPILF et du Ginger
• Membre du Copil du I-REIVAC
• Investigateur principal essais vaccins académiques et industriels CIC 1408 Axe vaccinologie; I-

REIVAC, Covireivac, ANRS-MIE: Sanofi Pasteur; GSK, MSD, Pfizer, Janssen, Moderna, Astra 
Zeneca….

• Advisory Boards: Pfizer, Moderna, Janssen, Sanofi Pasteur, GSK, MSD….
• Collaboration études précliniques (Sanofi Pasteur, Pfizer)
• Congrès, journées scientifiques: Sanofi Pasteur; GSK, MSD, Pfizer, Moderna, Quiagen….
• Aucune rémunération à titre personnel
• AUCUN Conflit d’intérêt 



Il est hors de question que 
je me vaccine, 

je suis beaucoup trop 
fragile, ma fille me l’a dit.



Les infections ont un impact très négatif sur la vie des patients âgés

Grippe

Infections à pneumocoque

VRS 

COVID-19

Zona…

Impact sur la morbidité 

Cunningham et al. BMJ  2021



Grippe

Infections à pneumocoque

VRS 

COVID-19

Zona…

Cunningham et al. BMJ  2021

Impact sur la morbidité 

La bonne nouvelle, nous avons des vaccins pour prévenir ces pathologies !



Le risque infectieux augmente avec l’âge

Amanna Open Longev Sci 2012, Goodwin et al. Vaccine 2006, Vu Vaccine 2002
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Infection
Ex grippe

Les infections sont graves chez le patient âgé

➚Mortalité



Infection
Ex grippe

SDRA, surinfection bactérienne

Enquête PUGG (SFGG) en cours d’analyse

Les infections sont graves chez le patient âgé



SDRA, surinfection bactérienne

Décompensation de comorbidités

Wong CID 2004, Kwong NEJM 2018, Warren-Gash Eur Respir J. 2018

Les infections prennent plusieurs chemins pour tuer les patients âgés

Infection
Ex grippe

Pic de grippe 
= pic d’infarctus du myocarde

AVC
Infarctus du myocarde
Diabète



SDRA, surinfection bactérienne

Décompensation de comorbidités

Chutes
Confusion
Déclin fonctionnel

Les infections prennent plusieurs chemins pour tuer les patients âgés

Infection
Ex grippe

Andrew et al. J Am Geriatr Soc 2021



 Risque infectieux

 Efficacité vaccinale
• Séroconversion
• Clinique 
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Amanna Open Longev Sci 2012, Goodwin et al. Vaccine 2006, Vu Vaccine 2002

L’efficacité vaccinale diminue avec l’âge



Réponse vaccinale diminue avec l’âge et la fragilité

Ridda et al. Vaccine 2009Talbot et al. Hum Vaccin Immunother 2012, Yao et al. Vaccine 2011

vaccin anti-
pneumococcique

Vaccin anti-grippal

Les taux d’anticorps ➘ avec la fragilité et l’âge

FRAGILITE

AGE



Quelles sont les solutions pour améliorer l’efficacité vaccinale ? 

Age

 Fréquence

Cunningham et al. BMJ 2021

 Dose

+ Adjuvant
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Couverture vaccinale anti-grippale

75%



Couverture vaccinale anti-grippale

75% 2023-2024

83%

22%

EHPAD



Vaccins actuellement disponibles en France

Vaccin vivant inactivé TETRAVALENT/TRIVALENT
• 2 souches A (HA 15ug + 15ug)
• 2 souches B (HA 15ug + 15ug)

ARN

Hémagglutinine 
(HA) 

Neuraminidase (NA) 

Ac anti HA

• Prédiction des prochaines souches
• Culture sur œufs
• Fabrication longue (6 mois)

En mars 2024, l'Organisation mondiale de la Santé 

(OMS) a recommandé que les vaccins contre la grippe 

saisonnière soient trivalents au lieu de quadrivalents, 

car la lignée Yamagata ne circule plus.

Saison 2025-2026

Influenza B
• Victoria
• Yamagata

Influenza A
• Diversité++
• H1 et H3 (1-18)
• N1 et N2 (1-11)
• H1N1 et H3N2
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Vaccin vivant inactivé TETRAVALENT/TRIVALENT
• 2 souches A (HA 15ug + 15ug)

• 1 souche B (HA 15ug)

ARN

Hémagglutinine 
(HA) 

Neuraminidase (NA) 

Ac anti HA

• Prédiction des prochaines souches
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Indication préférentielle – vaccins antigrippaux améliorés

ARN

Hémagglutinine 
(HA) 

Neuraminidase (NA) 

Ac anti HA

ARN

Hémagglutinine 
(HA) 

Neuraminidase (NA) 

Ac anti HA

ARN

Hémagglutinine 
(HA) 

Neuraminidase (NA) 

Ac anti HA

ARN

Hémagglutinine 
(HA) 

Neuraminidase (NA) 

Ac anti HA

VACCIN HAUTE DOSE (EFFLUELDA®)

➚ 60 ug HA par souche

VACCIN ADJUVANTE (Fluad®)

Adjuvant MF59ARN

Hémagglutinine 
(HA) 

Neuraminidase (NA) 

Ac anti HA



Les données d’efficacité

Haute dose 



DAN-FLU-2 Pragmatic, open-label, randomized, controlled 
trial conducted in Denmark during the 2022–2023, 2023–
2024, and 2024–2025 influenza seasons, 
Older adults (≥65 years of age) received the high dose of the 
inactivated influenza vaccine or the standard dose.

DOI: 10.1056/NEJMoa2509907

Les données d’efficacité et de tolérance

Haute dose 



a pragmatic, registry-based, open-label, randomized, 
active-controlled trial 

Les données d’efficacité dans la vraie vie

Haute dose 



Vaccin adjuvanté

Les données d’efficacité



Minozzi S, et al., eClinical Medicine. 2022 Mar 25;46:101331.

Les vaccins améliorés sont plus réactogènes que les 
vaccins standard

Les données de tolérance



Au-delà de la prévention de la grippe…



Vaccination anti-grippale et insuffisance cardiaque aigue

Anderson S et al. Lancet 2025 

• Randomisation en cluster (hôpital, n=196)
• 3 saisons
• > 18 ans, H pour IC aigue - Total 7771 patients
• Vaccin gratuit pdt H versus SOC
• Mortalité – réHospitalisation 12 mois

Age, sexe, NYHA 
classe, 

Coronaropathie, 
FeVG, fonction 

rénale

27 personnes à 
vacciner pour 
éviter 1 décès ou 
1 Hospitalisation



Vaccination grippe et prévention des évènements cardiovasculaires

Fröbert O, et al. Eur Heart J. 
2023;44:621-623. 



Vaccin grippe et démence

• Aucun RCT, 8 études de cohorte ∼ 1 000 000 sujets

• Dans la population à risque de démence

Yang et al. Age Ageing 2025

Sujets avec facteurs de 
risque de démence

Toute la population incluse

HR 0.93; 95% CI 0.86–1.01



Vaccin grippe et démence

• Aucun RCT, 8 études de cohorte ∼ 1 000 000 sujets

• Dans la population à risque de démence

• ➚ protection avec le nombre de doses

Yang et al. Age Ageing 2025

1 dose

2-3 doses

4 doses et +



Vaccin grippe et démence

• Aucun RCT, 8 études de cohorte ∼
1 000 000 sujets

• Dans la population à risque de 
démence

• ➚ protection avec le nombre de 
doses

• TNC vasculaires 

Yang et al. Age Ageing 2025



Grippe saisonnière

14 octobre 2025 au 
31 janvier 2026

> 65 ans ou résidents 
EHPAD/USLD

Nourrissons > 6mois
Enfants et adultes

Immunodépression 
(cancer, 
transplantation…)PVVIH, 
drépano
Diabète, Obésité,
« Insuffisants »

Reco HAS 2023
• Enfants Fluenz Tetra 2-17 ans
• Vaccin grippal (vivant atténué, nasal)
• AMM mais non commercialisé en France
• Possible avec les vaccins inactivés …

https://sante.gouv.fr/IMG/pdf/calendrier_vaccinal-octobre2025.pdf
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Vaccinations anti-pneumocoque

Actualité TRÈS riche



Incidence des pneumonies en fonction de l’âge et des comorbidités

Ramirez Clin Infect dis 2017, Loeb JAGS 2005, Griffin NEJM 2013, Jain NEJM 2015
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70-79 ans

x3

x5

x12

> 80 ans
EHPAD/USLD

x30

Le pneumocoque reste la 
1ère cause identifiée des 

pneumonies

12 à 40%



Vaccination anti-pneumococcique des enfants protège les adultes 

VPC 13

VPC 13

VPP 23

 

 HAS • Stratégie de vaccination contre les infections à pneumocoque • juillet 2023 12 

Suite à l’émergence de la Covid-19 et à la mise en place de mesures barrières sur le territoire en 2020, 

une forte baisse de l’incidence a été observée dans l’ensemble des classes d’âge (Figure 1).  

 

 

Figure 1 : Taux d’incidence des IIP selon l’âge et couverture vaccinale chez les 24 mois entre 2001 et 2021. Source : 
Santé publique France, 2022 (3) 

 

1.3.1.2. Par sérotype  

En 2021, chez les personnes âgées de 15 à 64 ans, les sérotypes 8 et 3 représentaient respectivement 

23% et 9,7% des infections à pneumocoque (versus 14,4% et 9,7% en 2020 respectivement). Chez 

les personnes âgées de 65 ans et plus, les sérotypes 8 et 3 représentaient respectivement 16% et 

14,4% des infections à pneumocoque (versus 13,4% et 11,7% en 2020 respectivement). Ces deux 

sérotypes sont les plus fréquemment responsables d’IP dans ces tranches d’âges. Le sérotype 3 est 

actuellement couvert par le vaccin VPC 13 tandis que le sérotype 8 n’est couvert que par le vaccin 

VPP 23. 

En 2020 chez les adultes âgés de 65 ans et plus, les principaux sérotypes observés étaient les séro-

types 8 (non inclus dans le vaccin VPC 13, inclus dans VPC 20 et VPP 23) et 3 (inclus dans les trois 

vaccins) représentant respectivement 15,38% et 11,37% des bactériémies et 10,24% et 9,45% des 

méningites (Tableau 1).  

 

Tableau 1 - Répartition des sérotypes les plus fréquemment isolés dans les IIP en 2019 et 2020 chez l'adulte en 
France. 

Séro-

types 

3 8 10A 11A 12F 15A 15B/C 19A 22F 23A 23B 24F 33F 35F 35B 9N 19F 

NC      x    x x x  x x   

VPC 13 x       x         x 

VPC 20 x x x x x  x x x    x    x 
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Incidence des infections à pneumocoque 2001-2017

Ouldali et al. Lancet Infect Dis 2020

CV <10% 58% 78% 91%

N=75903



Incidence des infections à pneumocoque 2001-2017

Ouldali et al. Lancet Infect Dis 2020

CV <10% 58% 78% 91%

N=75903



Augmentation des sérotypes non couverts par le VPC 13: besoin d’un 
nouveau PCV 20



Arrivée de 2 nouveaux vaccins avec encore plus de sérotypes !

• VPC20 (recommandé remboursé) et VPC 21 (recommandé, pas encore remboursé)
• Bonne tolérance, bonne réponse immunologique



Simplification du schéma vaccinal



Simplification des indications
VPC20



Pneumocoque

2 mois
4 mois

11 mois 

2 ans – 18 ans > 18 ans + comorbidités
> 65 ans

VPC 13 ou VPC 15 

VPC 20

(O)

VPP 23

> 18 ans

> 65 ans, tout court

VPC 20 ou VPC 21



Au-delà de la prévention du pneumocoque…



Impact de la vaccination antipneumococcique sur les 
évènements cardiovasculaires

Marra F, et al. Int J Infect Dis. 2020;99:204-213. 



Impact de la vaccination antipneumococcique sur la démence

▪ Vaccinated and unvaccinated matched cohorts were generated using propensity-score 

matching with the greedy nearest-neighbor matching algorithm.

▪ There were 142,874 subjects who received the pneumococcal vaccine and 14,392 

subjects who did not. The conditional logistic regression indicated that the people who 

received the pneumococcal vaccine had a significantly lower risk of developing 

Alzheimer’s disease as compared to the people who did not receive any pneumococcal 

vaccine (OR=0.37; 95%CI: 0.33-0.42; P-value < .0001). Our findings demonstrated that 

the pneumococcal vaccine was associated with a 63% reduction in the risk of Alzheimer’s 

disease among US adults aged 65 and older”

https://ebooks.iospress.nl/doi/10.3233/SHTI231107
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COVID-19 et variants

https://www.santepubliquefrance.fr/dossiers/coronavirus-covid-19/coronavirus-circulation-des-variants-du-sars-cov-2https://www.santepubliquefrance.fr/dossiers/coronavirus-covid-
19/coronavirus-circulation-des-variants-du-sars-cov-2

Autres Sous 
Variants 
Omicron
XBB.1.5 
BA.2.75 
BB.1.5

JN.1
NB.1.8.1 et 

XFG

BA.2 BA.5
OmicronDelta

Alpha

2021 2022 2023



COVID-19

> 65 ans ou résidents 
EHPAD/USLD

Nourrissons > 6mois
Enfants et adultes

+ Obésité,
Immunodépression 
(cancer, transplantation…
« Insuffisants »

Entourage

15 octobre 2024 au 
31 janvier 2025

Recommandé
(Obligation 

suspendue en 
mai 2023)



COVID-19

> 65 ans ou résidents 
EHPAD/USLD

Nourrissons > 6mois
Enfants et adultes

+ Obésité,
Immunodépression 
(cancer, transplantation…
« Insuffisants »

6 mois minimum (3mois > 80 ans ou 
immunodéprimé) après Vaccin ou infection

Entourage

> 80 ans ou résidents 
EHPAD/USLD

Immunodéprimés 

15 octobre 2024 au 
31 janvier 2025

Recommandé
(Obligation 

suspendue en 
mai 2023)

mRNA (Comirnaty® – Pfizer)



Les vaccins actuellement disponibles



Au-delà de la prévention de la COVID-19…



Impact de la vaccination COVID sur les évènements cardiovasculaires

Kim YE, et al., JAMA. 2022 Sep 6;328(9):887-889.
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Virus Respiratoire Syncytial et la population âgée

Âge 
Comorbidités
IC, AVC, I rénale chronique
BPCO, immunodépression

• Hospitalisation
• Perte 

d’indépendance
• Décompensation 

de comorbidités
• Décès 

Des vaccins pour demain

VRS A et B
• Protection transitoire
• Glycoprotéine de Fusion 

(RSVpréF)
• Entrée dans la cellule 

respiratoire

Vaccin
vivant atténué

Vaccin
inactivé

Vaccin
protéique

Vaccin à pseudo 
particule virale

Vaccin
à vecteur viral

Vaccin
à ARN viral

Codagenix (nasal) SinoPharm

SinoVac
Bharat Biotech

Valneva

Novavax
Covaxx

EpiVacCorona
Clover

Medicago AstraZeneca
Janssen

Spoutnik V
CanSino

Covishield

BioNtech/Pfizer
Moderna
CureVac

Sanofi

Vaccin
vivant atténué

Vaccin
inactivé

Vaccin
protéique

Vaccin à pseudo 
particule virale

Vaccin
à vecteur viral

Vaccin
à ARN viral

Codagenix (nasal) SinoPharm

SinoVac
Bharat Biotech

Valneva

Novavax
Covaxx

EpiVacCorona
Clover

Medicago AstraZeneca
Janssen

Spoutnik V
CanSino

Covishield

BioNtech/Pfizer
Moderna
CureVac

Sanofi

X

vaccin contrôle vaccin contrôle vaccin contrôle vaccin contrôle

nombre de vaccinés dans les études 18 198 18 325 15 210 15 210 8 597 8 581 19 630 19 691

cas de COVID après vaccination 8 162 11 185 74 197 116 348

dont graves 1 (vivant) 9 0 30 0 3 14 (vivants) 60

Efficacité 95% 94% 63% 67%
à J+14
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> 15 essais de phase 3 ABRYSVO®

AREXVY®



vaccin contrôle vaccin contrôle vaccin contrôle vaccin contrôle

nombre de vaccinés dans les études 18 198 18 325 15 210 15 210 8 597 8 581 19 630 19 691

cas de COVID après vaccination 8 162 11 185 74 197 116 348

dont graves 1 (vivant) 9 0 30 0 3 14 (vivants) 60

Efficacité 95% 94% 63% 67%
à J+14

ABRYSVO®

• Immunodéprimés exclus
• Données de tolérance à compléter
• 1 saison – Rappel nécessaire ?
• Peu de > 80 ans

n engl  j med 388;16 nejm.or g apr i l  20, 20231472

The n ew  en g l an d  j o u r n a l  of med i c i n e
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The New England Journal of Medicine 

Downloaded from nejm.org at INSERM DISC DOC on September 26, 2023. For personal use only. No other uses without permission. 

 Copyright © 2023 Massachusetts Medical Society. All rights reserved. 

n  engl  j med 388;16 nejm.or g  apr i l  20, 20231470

The n ew  en g l an d  j o u r n a l  of med i c i n e

Table1.DemographicandClinicalCharacteristicsoftheParticipantsatBaseline(SafetyPopulation).*

Characteristic
RSVpreFVaccine

(N=17,215)
Placebo

(N=17,069)
Total

(N=34,284)

Age

Mean — yr 68.3±6.14 68.3±6.18 68.3±6.16

Median (range) — yr 67 (59–95) 67 (60–97) 67 (59–97)

Age group — no. (%)

60–69 yr† 10,757 (62.5) 10,680 (62.6) 21,437 (62.5)

70–79 yr 5,488 (31.9) 5,431 (31.8) 10,919 (31.8)

≥80 yr 970 (5.6) 958 (5.6) 1,928 (5.6)

Male sex — no. (%) 8,800 (51.1) 8,601 (50.4) 17,401 (50.8)

Race or ethnic group — no. (%)‡

White 13,475 (78.3) 13,360 (78.3) 26,835 (78.3)

Black 2,206 (12.8) 2,207 (12.9) 4,413 (12.9)

Asian 1,352 (7.9) 1,333 (7.8) 2,685 (7.8)

Multiracial 44 (0.3) 36 (0.2) 80 (0.2)

Race not reported 56 (0.3) 50 (0.3) 106 (0.3)

Unknown 28 (0.2) 32 (0.2) 60 (0.2)

Not Hispanic or Latinx 10,740 (62.4) 10,715 (62.8) 21,455 (62.6)

Hispanic or Latinx 6,384 (37.1) 6,260 (36.7) 12,644 (36.9)

American Indian or Alaska Native 44 (0.3) 36 (0.2) 80 (0.2)

Native Hawaiian or other Pacific Islander 10 (<0.1) 15 (<0.1) 25 (0.1)

Ethnic group not reported 91 (0.5) 94 (0.6) 185 (0.5)

Country — no. (%)

United States 10,319 (59.9) 10,182 (59.7) 20,501 (59.8)

Argentina 3,660 (21.3) 3,657 (21.4) 7,317 (21.3)

Japan 1,159 (6.7) 1,156 (6.8) 2,315 (6.8)

The Netherlands 687 (4.0) 681 (4.0) 1,368 (4.0)

Canada 509 (3.0) 506 (3.0) 1,015 (3.0)

South Africa 495 (2.9) 497 (2.9) 992 (2.9)

Finland 386 (2.2) 390 (2.3) 776 (2.3)

Prespecified high-risk condition — no. (%)

≥1 Prespecified high-risk condition 8,867 (51.5) 8,831 (51.7) 17,698 (51.6)

Current tobacco use 2,642 (15.3) 2,571 (15.1) 5,213 (15.2)

Diabetes 3,224 (18.7) 3,284 (19.2) 6,508 (19.0)

Lung disease§ 1,956 (11.4) 2,040 (12.0) 3,996 (11.7)

Heart disease¶ 2,221 (12.9) 2,233 (13.1) 4,454 (13.0)

Liver disease 335 (1.9) 329 (1.9) 664 (1.9)

Renal disease 502 (2.9) 459 (2.7) 961 (2.8)

≥1 Chronic cardiopulmonary condition 2,595 (15.1) 2,640 (15.5) 5,235 (15.3)

Asthma 1,541 (9.0) 1,508 (8.8) 3,049 (8.9)

COPD 1,012 (5.9) 1,080 (6.3) 2,092 (6.1)

Congestive heart failure 293 (1.7) 307 (1.8) 600 (1.8)

No prespecified high-risk condition — no. (%) 8,348 (48.5) 8,238 (48.3) 16,586 (48.4)

*   Plus–minus values are means ±SD. The safety population consisted of all enrolled participants who received respiratory syncytial virus 
prefusion F protein (RSVpreF) vaccine or placebo. Percentages may not total 100 because of rounding. COPD denotes chronic obstructive 
pulmonary disease.

†  This age group includes one 59-year-old participant.
‡  Race or ethnic group was reported by the participants.
§  This category includes COPD and other lung diseases.
¶   This category includes congestive heart failure and other heart diseases.
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Table1.CharacteristicsoftheParticipantsatBaseline(ExposedPopulation).*

Characteristic
RSVPreF3OAGroup

(N=12,467)
PlaceboGroup
(N=12,499)

Age

Mean — yr 69.5±6.5 69.6±6.4

Distribution — no. (%)

≥70 yr 5,504 (44.1) 5,519 (44.2)

≥80 yr 1,017 (8.2) 1,028 (8.2)

60–69 yr 6,963 (55.9) 6,980 (55.8)

70–79 yr 4,487 (36.0) 4,491 (35.9)

Female sex — no. (%) 6,488 (52.0) 6,427 (51.4)

Race — no. (%)†

Black 1,064 (8.5) 1,101 (8.8)

Asian 953 (7.6) 956 (7.6)

White 9,887 (79.3) 9,932 (79.5)

Other 563 (4.5) 510 (4.1)

Geographic region — no. (%)‡

Northern Hemisphere 11,496 (92.2) 11,522 (92.2)

Southern Hemisphere 971 (7.8) 977 (7.8)

Type of residence — no. (%)

Community 12,306 (98.7) 12,351 (98.8)

Long-term care facility 161 (1.3) 148 (1.2)

Frailty status — no. (%)§

Frail 189 (1.5) 177 (1.4)

Prefrail 4,793 (38.4) 4,781 (38.3)

Fit 7,464 (59.9) 7,521 (60.2)

Unknown 21 (0.2) 20 (0.2)

Charlson comorbidity index¶

Mean 3.2±1.2 3.2±1.2

Distribution — no. (%)

Low or medium risk 8,235 (66.1) 8,368 (66.9)

High risk 4,232 (33.9) 4,131 (33.1)

Coexisting conditions of interest — no. (%)∥

Any preexisting condition 4,937 (39.6) 4,864 (38.9)

Cardiorespiratory preexisting condition 2,496 (20.0) 2,422 (19.4)

Endocrine or metabolic preexisting condition 3,200 (25.7) 3,236 (25.9)

*   Plus–minus values are means ±SD. The exposed population included all the participants who received a single dose of 
an AS01

E
-adjuvanted respiratory syncytial virus (RSV) prefusion F protein–based candidate vaccine (RSVPreF3 OA) or 

placebo. Percentages may not total 100 because of rounding.
†  Race was reported by the participant.
‡  Northern Hemisphere countries that were included in the trial were Belgium, Canada, Estonia, Finland, Germany, Italy, 

Japan, Mexico, Poland, Russia, Spain, South Korea, the United Kingdom, and the United States. Southern Hemisphere 
countries were Australia, New Zealand, and South Africa.

§  Frailty status was assessed with the use of a gait speed test. A walking speed of less than 0.4 m per second or an in-
ability to perform the test indicated frail status, a walking speed of 0.4 to 0.99 m per second indicated prefrail status, 
and a walking speed of 1 m per second or faster indicated fit status.

¶   This trial used an updated Charlson comorbidity index,19 which is calculated on the basis of 17 conditions, each of 
which is assigned a weighted score of 0, 1, 2, 4, or 6. Higher scores indicate more coexisting conditions and a higher 
risk of death; the maximum score is 24. The Charlson comorbidity index was also adjusted for age by the addition of 
1 point for each decade after 40 years of age. A baseline score of 3 or less indicated low or medium risk, and a score 
above 3 indicated high risk. The range of scores that was observed in this trial was 2 to 11.

∥   Coexisting conditions of interest included chronic obstructive pulmonary disease, asthma, any chronic respiratory or 
pulmonary disease, and chronic heart failure (cardiorespiratory condition) and diabetes mellitus type 1 or type 2 and 
advanced liver or renal disease (endocrine or metabolic condition).
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Au-delà de la prévention de l’infection à VRS…



Impact de la vaccination anti VRS

Lassen MCH, et al., JAMA. 2025 Aug 30:e2515405.
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Le zona et les algies post-zostériennes sont fréquents !

Yawn et al. Mayo Clin Proc 2007 – Gershon et al. Nature reviews 2015
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• Âge =  hospitalisation & douleurs post-zostériennes
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 

REF. 210

PRIMER

NATURE REVIEWS | DISEASE PRIMERS  VOLUM E 1 | 2015 | 5

© 2015 Macmillan Publishers Limited. All rights reserved

a

25 m

Attachment

Virion release

DNA duplication

TGN

Fusion and
uncoating

Budding across
nuclear membrane
and primary
envelopment

Expression of viral proteins

Assembly and 
secondary envelopment

IE proteins E proteins L proteins

Tegument

Late
endosome

Nuclear
pore

Uncoated
capsid

DNA

Nucleus

Nucleocapsid proteins

Varicella
zoster
virion

b

Nature Reviews | Disease Primers

Attachment

DNA duplication
Fusion and
uncoating

Expression of viral proteins
(controversial)

IE proteins E  proteins

25 m

Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 

immunostained with antibodies against VZV ORF29p (red) and glycoprotein E (green). The neurons were analysed 48 h 

after infection with cell-associated virus; after lytic infection, neurons die with 48–72 h. The neuron is filled with 

cytoplasmic glycoprotein E immunoreactivity and the immunoreactivity of ORF29p has almost entirely translocated 

b | The exact mechanisms of latent infection are unclear but viral replication is thought to stop at 

nucleus. Latent infection causes no easily observable changes of cell morphology (see micrograph). The micrograph 

shows VZV infection of guinea pig enteric neurons showing latent infection47. Isolated neurons were cultured  and 

infected with cell-free VZV to induce infection. The cultures were fixed and immunostained with antibodies against VZV 

latent infection, neurons survive  for as long as cultures can be maintained. Note that ORF29p immunoreactivity 
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Figure 4 | Latent and lytic infection. a | Lytic infection with varicella zoster virus (VZV) starts with attachment, fusion 

and uncoating of the virion. The virus capsid is then transported to the cell nucleus, where the viral DNA becomes 

circular. The full set of viral proteins, including immediate early (IE), early (E) and late (L) proteins, are expressed and enter 

the nucleus. New virions then bud in a two-step process. This full cycle of viral replication leads to substantial cell 

damage and eventually lysis; the acidic environmental in the endosome damages the virus particles and reduces their 

infectiousness. The micrograph shows VZV infection of guinea pig enteric neurons showing lytic infection47. Isolated 

neurons were cultured  and infected with cell-free VZV to induce infection. The cultures were fixed and 
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Au-delà de la prévention du zona…



Vaccin Zona

Vaccin 
recombinant 
(RZV)

Efficacité / Efficacy Efficacité vie réelle / Effectiveness

Lal ZOE-50 Cunningham ZOE-
70

Iziureta Sun

Age (années) ≥ 50 ≥ 70 ≥ 65 ≥ 50

Efficacité contre 
Zona

Tous patients
50-59
60-69
70-79
≥ 80

97,2 (93,7-99)
96,6 (89,6-99,3)
97,4 (90,1-99,7)
97,9 (87,9-100)

- - -

89,8 (84,2-93,7)
- - -
- - -

90 (83,5-94,4)
89,1 (74,6-96,2)

70,1 (68,6-71,5)
- - -

70,6 (68,9-71,2)
70,6 (68,9-71,2)
68,5 (65,1-71,6)

68,3 (64,4-71,7)
85,6 (53,3-95,6)
87,7 (82,5-91,4)
86,5 (40,7-51,9)
80,3 (75,1-84,3)

Efficacité 
contre NPZ

50-59
60-69
≥70

91,2 (75,9-97,7)
- - -

88,8 (68,1-97,1)

- - -
- - -

88,8 (68,1-97,1)

76 (68,4-81,8)
- - -
- - -

- - -
- - -
- - -

Efficacité maintenue avec l’âge
Modifié de Marra et al 2022, 1. Lal et al, 2015, 2. Cunnigham et al, 2016, 3.  Izurieta et al,  2021,  4. Sun et al, 2021 



Démence, zona et vaccin



Une occasion unique P_ Pays de Galle, n = 282 541 - Follow up = 7 ans
I_ être éligible à la vaccination anti zona n=190 004
84 071 (29.8%) ont reçu la vaccination
C_ être né avant le 2/9/1933 n= 92 537
O_ survenue d’une démence 

Probabilité de développer un zona
Réduction de 37%

Proportion de personnes vaccinées contre le zona

1er septembre 2013 : introduction vaccination anti-zona (LVZ)
« quasi-randomisation »

Eyting et al. Nature 2025



La vaccination est associée à une diminution de la démence

Pendant les 7 ans de suivi, 35 307 of 282 541 des sujets inclus (12.4%) ont reçu un 
diagnostic de démence.
Le fait d’être vacciné diminue la probabilité de diagnostic de démence de 3,5% (IC 0,6-
7,1 p=0,019) ce qui correspond à une réduction relative de 20%; (P=0.019).

Nature | www.nature.com | 5

mediated through heterologous adapt ive immunity or t rained innate 

immunity). In this sect ion, we present  evidence to examine each of 

these mechanisms.

Changes in healthcar e af t er  shingles

Reduced healthcare use result ing averted shingles episodes from zoster 

vaccinat ion receipt  could have t ranslated to fewer opportunit ies for 

the health system to (1) diagnose dement ia (ascertainment  bias); or  

(2) implement care changes (for example, init iat ion of a new medica-

t ion) that  increase the risk of being diagnosed with dement ia in the 

future. It  is impor tant  to point  out  that  this mechanism is unlikely to 

fully explain our f indings, because the size of our effect  est imates for 

reduct ions in shingles episodes from zoster vaccinat ion were consid-

erably too small to plausibly account  for the observed reduct ion in 

dement ia diagnoses.

We nonetheless conducted f ive types of analysis to examine this 

potent ial mechanism fur ther. First , if shingles episodes presented an 

oppor tunity for the health system to diagnose dement ia, then they 

would probably also present  an opportunity to diagnose other chronic 

condit ions. We therefore applied the same regression discont inuity 

approach as for shingles and dement ia to all chronic condit ions that  

are either among the ten leading causes of disability-adjusted life years 

and mortality for the age group 70+ years in Wales in 201933 or part  of 

the Charlson Comorbidity Index34. We plot ted our est imates across 
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Fig. 3 | The effect of the zoster vaccine on new diagnoses of dement ia.  

a–c, Ef fect  est imates of being eligible for (a), and having received (across 

dif ferent follow-up per iods (b) and across dif ferent grace per iods (c)), the zoster 

vaccine on new diagnoses of dement ia. For a, the MSE-opt imal bandwidth is 

134.4 weeks (83,167 adult s). The grey dots show the mean value for each 10 -week 

increment in week of bir th. The grey shading of the dots is propor t ionate to  

the weight that observat ions from this 10 -week increment received in the 

analysis. For b and c, the MSE-opt imal bandwidth for our pr imary specif icat ion 

is 90.6 weeks (56,098 adult s). The t r iangles (rather than point s) depict  our 

pr imary specif icat ion. The red (as opposed to white) f illings denote stat ist ical 

signif icance (P < 0.05). Grace per iods refer to t ime periods since the index date 

af ter which the follow-up t ime is considered to begin. The grey ver t ical bars show 

the 95% CIs around the point  est imate of the regression coef f icient (two-sided  

t tests).
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Fig. 4 | Comparison of effect est imates between the DID-IV and regression 

discont inuity approach. Compar ison of absolute ef fect est imates of having 

received the zoster vaccine on new diagnoses of dement ia, shingles and 

postherpet ic neuralgia between the DID-IV and the regression discont inuit y 

analyses. The data source for this analysis was the SAIL database for Wales.  

The sample size for the dement ia outcome is 96,767 adult s and the sample for 

the shingles and postherpet ic neuralgia outcomes is 105,258 adult s. P values 

were calculated using t wo-sided t-test s. The P value for the DID-IV ef fect on 

shingles is 0.001. The error bars depict  the 95% CIs around the point est imate  

of the regression coef f icient (two-sided t-tests).

To be continued…



SHINGRIX et risque de démence

Nature Medicine | Vo ume 30  | October 20 24 | 2777–2781 2778

Brief Communication https://doi.org/10.10 38/s41591-024-0 3201-5
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Fig. 1 | Association between recombinant shingles vaccine and risk of 

dementia within 6 years of vaccination. a, Proport ion (in %) of each vaccine 

being received, showing the step change that  occurred in October 2017. The 

exposure windows used in the primary analysis are shown in gray, and the 

rest ricted exposure windows that were used in a robustness analysis are shown  

in dark gray. b, Curves represent ing the Kaplan–Meier est imates of the 

cumulat ive incidence of dement ia diagnosis in the 3 months to 6 years after 

shingles vaccinat ion in the primary analysis (n = 103,837 in each cohort).  

c, Curve represent ing the t ime-varying hazard rat io (HR) for the risk of dementia 

in the primary analysis (HR< 1 indicates a lower risk of dementia in those who 

received the vaccine after October 2017); n = 103,837 in each cohort . d, Curves 

represent ing the Kaplan–Meier est imates of the cumulat ive incidence for 

herpes zoster infect ion (n = 103,837 in each cohort). e,f, Curves represent ing the 

Kaplan–Meier est imates of the cumulat ive incidence of dement ia among women 

(e) and men (f) (n = 54,846 in each cohort  for females, and n = 43,990 for males). 

The RMTL rat io, the P value (obtained using the z-test  def ined in the SurvRM2 

package in R, two-sided and not corrected for mult iple comparisons) for the 

associat ion and the addit ional t ime that  affected people lived diagnosis-free are 

reported above each f igure. The exact  P values are 2.9 × 10 −15 (b), 4.3 × 10 −41 (d) and 

2.3 × 10 −15 (e). Shaded areas in b–f represent  95% CIs of the cumulat ive incidences 

(b,d–f) or the t ime-varying HR (c).

P_Patients aged 65+ Pays de Galle
I_ SHINGRIX (n= 103 837)
C_ZOSTAVAX (n= 103 837)
O_incidence de démence (follow up 6 ans)
T_between November 2017 and October 2020

between October 2014 and September 2017

Taquet et al. Nature Med 2024

Score de propension avec 60 covariables d’ajustement

Zostavax Shingrix



Shingrix est associé à une diminution du risque de démence > Zostavax

Femmes Hommes

→ 17% de réduction de survenue de démence (Femme > homme (22% versus 13% P = 0,017).
Taquet et al. Nature Med 2024



Vaccin zona et impact cardiovasculaire

HZ, herpes zoster.
Kornelius E, et al. BMJ Open. 2025;15:e090428

Data USA, diabétiques





En conclusion

▪La vaccination est essentielle pour protéger les sujets âgés

▪Bien au-delà de la simple prévention de l’infection 

▪ Impact dans le « bien vieillir »

▪Fardeau des infections sur ces outcomes commence a être 

bien connu 

▪Mais l’impact de la vaccination sur ces outcomes n’est pas 

assez évalué

▪Pas assez reconnu….y compris par les soignants!



Qui peut vacciner ? 

Vaccin Médecin Pharmacien IDE

Grippe ✓ ✓ ✓ ✓ ✓

Pneumocoque ✓ ✓ ✓ ✓ ✓

Zona ✓ ✓ ✓ ✓ ✓

COVID-19 ✓ ✓ ✓ ✓ ✓

VRS ✓ ✓ ✓ ✓ ✓



Objectif : aucune occasion manquée !

Consultations, HDJ, hospitalisation, entrée en EHPAD font partie de 
ces moments clés



Perspectives

VRS
• Dose de rappel ?
• CT – ASMR ?

Pneumo
• Dose de rappel ?
• Vaccination séquentielle ? 
• Effet vaccination des enfants VPC 20 ?

Grippe
• Vaccin nasal en France ?
• Vaccins ARNm ?
• Obligations vaccinales ?

COVID-19
• Saisonnalité ?
• Rythme vaccinal ?

Coqueluche
• Rajouter des rappels ?
• > 65 ans peu de données
• EV à 5 ans ∽ 0

Personnes âgées
Vaccins combinés ?
Données burden++
Simplifier 

Zona
• Yapluka



Take Home Messages

Recommandation / application de la politique vaccinale

La calendrier vaccinal se simplifie

1. Grippe tous les ans
2. COVID automne (±printemps) 
3. Pneumocoque 1 fois
4. Zona 2 doses 1 fois
5. DT Polio Coq

65 ans

75 ans 1. VRS (automne, pour l’instant 1 fois)
2. DT Polio Coq / 10 ans

Aucune occasion manquée
• Consultation
• Hospitalisation
• Entrée en EHPAD
• Voyages !



Merci pour votre attention
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