CONGRES GA CHAUFFE D, X 9 ot 10 | LE CONNECTEUR

de Société de & e S
b EN GERIATRIE ! & oct.2025  BIARRITZ

Pourquol les infections sont
plus fréquentes
et plus graves

chez les personnes agées ?
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consultant, speaker, workshop and advisory boards : Pfizer/
BioMérieuxX SanofiPasteur MSD/ Astellas
[AstraZenecaSanofi / MSD/Novavax

As consultant National Public Health Institutes(Haute
Autorité de Santé/ DGS/ANSM) / WHO

Reasearch Education and Congress Eisai, Pfizer, Sanofi
Pasteur, Novartis, Pfizer, MSD, Public Health institutes
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Obj ecti fse

Le vieilllissement lui méme a-t-il un role dans la suceptibiltie
Reperer les facteurs qui majore le risque ?

Reperer les facteurs qui augmentent la gravité ?



If Ageing idJniversal, Intrinseque, Progressiveand somehow
Deleterious

Environment— Ageing Is E Genetic

(comorbidites)y HETEROGENEOUS  Erigenetic

80% OF >80 Y POP. AT HOME WITHOUT ADL DISABILITY
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Osler and McCrae (1925), Ceeil and Plummer ‘
(1933), and Ferguson and Lovell (1928) give the
mortahty percentages with the different types

9 e # Whe RWUWWI BT ¥FREFTTUG ¢ iCLJ,JI K perah, 7

and and
ne meurt p as tous McCrae Plummer Lovell
Type I .. 241 282 26
II ey £ 489 20
111 St L 42.7 *
Group Iv 222 313 26.4
The New England % . )
I Our&nm:}“gfml}-ljilCIHC Napier EInd Med Gaz 1935
—BACTERIOLOGIC FLORA OF THE w;vm RESPIRATORY TRACT*
Gustave A. Lavrenzi, M.D.,t Ropear T. Porter, M.D.,t axp Epwaro H. Kass, M.D,, Pu.D.§
TasrLe 1. Bacteria in the Expectorated, Pharyngeal, Tracheal and valn’d Secretions of 10 Patients with No Evidence of
Bronchopulmonary Disease.®
Source OF SPECIMENS "m- D-ﬂ«mu Ih:-»ﬂu Cunw Stnmm cu‘zu m
s B 52 'E:? A . :
e w31t 0 11 |es poumons ne sont passteriles: 1961

*8 males, 2 females — mean age, 45 yr.
1See text for definition.



Le Vieillissement Physiologique ? &

Tous les organes

Capacité maximale réduite
Homeostasie fragile
Adaptabilité diminuée

Lenteur et inadéquation des réactions

vulnérabilité face aux stress
Syndrome de fragilité

, Walston J JAGS 2006Fried LJ Gerontol 2001
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Genetic ﬂfmn'.'“ﬂ‘:' Environmental FUN CT'GMAL
factors factors HESEHUES
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Cumulative molecular & cellular damage

(1) Normal ageing
@ Chronic disease
@ Acute disease

' Fragilité——>

Reduced physiological reserve
Brain
Endocrine
Immune
Skeletal muscle 3
Cardiovascular s
Respiratory
Renal

[ Physical activity |—>f¢—— Nutritional factors |
FRAILTY Lomorbidités

STRESS [=-=---scvceceenceses >
A4

Wl DEPENDENCY
THRESHOLD

Fluctuatlnr disability

Increased care needs
Admission to hospital
Admission to long-term care 0 ol

AGE (YEARS)

Clegg A, et al. Lancet 2013
Herpes zoster consortium Gavazzi G AgingClin ExpRes2016
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Pourguol les infections sont
plus fréquentes

eeeeéee.
chez les personnes agées ?
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Immunosenescence
Vielllissement des organes ?

comorbidités et FDR
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General
Specific
Immunosenescence respiratory
Nutrition* Urinary
Anatomic / physiological Skin/soft tissue
organ modification Digestive
Disabllity * Implant Infection
Flu
Multimorbidity * Pneumoccocus

GYt qlJl B 1O
Polypharmacia

Loeb M Arch Intern Med 1999Gavazzi GLancet Infect Dis 2002Chandra RK 2004, El-Kadiki BMJ2005, Paillaud E Age and Ageing 2005 retel E Med Mal Inf 2010
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- Retarde la progression de lI'infection [

- Elimination du pathogéne
- Génération d’une mémoire immunitaire
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Pathogen (eg, bacteria , virus)

Phagocytes: macrophages, / \ _ ..
7 A% Dendritic cells

neutrophiles ' . <
- Mastocytes, ?.‘,. ‘\"‘
eosinophiles W | nfLam matlQn Thymus

REPONSE INNEE
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Bone marrow
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Bone marrow Long Live Memory CD4 Memory CD8
Plasmocytes

, DIves~et oitt's senti al i mmunol o . 11t h Ckndnfect Ri§. P068;46:2078v84.i nb e r er B e
2k AAREW7 W9 VaHETRETIST 9 .
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F.Mancinettiet al MechanismAgeingDev 2024 .
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' Recruitment to
4 Numbers <> Numbers TCD56 dim cells Lymphoid organs
| chemotaxis l Cytotoxicity | NKp 30 and NKp46 Antigen
- o presentation
l Intracellular killing Antigen l Cytotoxicity
l L presentation Altered migration
Phagocitosis

: Monocyte- : -
Neutrophil cell macrophages cell Natural killer cells Dendritic cells

Cretel E Med Mal Infect 2011
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Number, secondary t0
thymic involution

Depletionof T

repertoire by

restriction of the TCR
1 Oligoclonal memories

Shortening of telomere

The production
of B cells

Oligoclonal
T memory B cells

B lymphocytes

Diminution du répertoire
de réponsespecifique
?RORUz qRYULWIT JWGKII+GE
clonale

Moins bonne capacités a
repondre aux nouveaux
antigenes/ aux Ag connus

F.Mancinettiet al MechanismAgeingDev 2024 .
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Immune risk profile
Inverted CD4:CD8
ratio

} Naive T cells

{ Naive B cells

reeloseatagng o seroposiity

Successful aging
Normal aging

§ Inflammaging

e Switch Th1-type

o cytokine response
= to Th2

% Immunosenescence process } IL-6, TNF-a, IL-1,
= IL-18 and IL-12

E Complications | TREC:T—cgll E=Yilo}
= | Higher susceptibility to infectious diseases { Activation-induced

Higher difficulty dealing with previously overcome pathogens cytidine deaminase
Difficulty in dealing with new antigens
Poorer response to vaccination

Higher incidence of cancers

Accumulation
of deficits

Lang PODrug Aging 2014
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Naive T cell

Memory T cell

Exhausted T cell

No persistent
CMV infection

Persistent
CMV infection

5. Brunner et al. / Ageing Research Reviews 10 (2011 ) 362-369
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Profile Immunosenescent
CMV + | Prolifération CD8

iInflammation (1L6)
CD4/CD8 ratio <1

«Inflammaging»

t De la production d’IL-4, IL-6, IL-8, IL-10et TNFw
} De la production d’IL-1 et d"IFN-y

Lang PrugAging2014 McElhaneyd Agingresrev2011,CretelEMed Mal Infect 2011
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miis origine multifactorielle/

Age and immunity: What is “immunosenescence”?

Graham Pawelec*

Etudes de cohortes limitées

AGE

Résultats contreverseés
malgré SEINIEUR protocol

J Adaptive

Trans- immunity

plantation

Association Modifications dans le temps
biomarqueurs Immuno variables

Cardio-
vascular
diseases

Frailty

Auto- Risk of death

immunity n -,
Role Epigénétique ?

PKEGI Lt W7WOYAGHET RLEI 13t

ORIJUt We21I8WIT I3t Wdcl hvelda | t+ WH

Pawelec G Exp Gerontol 2018
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Levin MJ, Cur Op IMmunol 2012
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Exemple in France : 300 000 cases /y an > 50% >»@Qrs

—#— Hope-Simpson (UK) —#—Brisson (UK) > 109, >70years
00

—m=Gonzalez (France) —e— Ultsch (Germany)

——Insinga (US) Yawn (US)

—8— Stein (Australia) —=— Brisson (Canada)

[=—"4 i =" [=—"4 ="
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Jih (Taiwan) Choi (South Korea)

Annual Incidence
(per 1,000 person-years)

1 out of 4/5individual
will experiment Zosterover his life

Levin MJ, Cur Op IMmunol 2012



CONGRES GA CHAUFFE % A 9 of 10 | LE CONNECTEUR

de Société de

HRE EN GERIATRIE ! oct. 2025  BIARRITZ
du Sud-Ouest

Vielllissement des organes ?

comorbidités et FDR
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\ Défenses locales \ Défenses systemiques
= Immuno -sénescence

Increased
mucociliary
dysfunction

A Diminution activit® ¢
des PNN sur Pneumocoque avec
| age

A Diminution des capaci
débopsoni sation des ant.

Poor
airway
clearance
Decreased
cough
strength

Et qUWARDWLWG K f EW !t qij
le rOle majeur ?

LoweryEM et alClinIntervAging 2013;8:148996. 1 SlinellB et alVaccine 2011;29(10):192384.



Role de la colonisation bactérienne

Viellissement bucco dentaire
f)
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Majoration de la charge bactéerienne avec vieillissement
et Mauvaise hygiene bucco dentaire

: _ Facteurs de risque de
Types de colonisant changent : Mauvaise hygiéne dentaire

EUIOAG 21 n IOl 2 IOpeumMdrthe Y 1 Y # #2440

Poor diabetic control

Staphylococcus aureus, Advanced malignancy
Pseudomonasaerug | nosa, Impaired swallowing reflex
Klebsiellapneumoniae,
Ente ropac_terclqacae, Parkinson’s disease
Escherichia coli Radiation therapy

+ anaérobies Human immunodeficiency virus

Poor functional status

Dementia

Cerebrovascular accident

Drug-induced xerostomia

Majorés par lesparondotopathies
ElISoh AA Lung 2011: 173180; QuagliarelloV Clin Infect Dis 2005 40:1-6



5= Vieillissement pulmonaire

de Société de

g=M colonisation bacterienn8treptococcus
pneumoniae?

Table 1. Subject Characteristics and Pneumococcal Colonization Rate

Characteristic Total N=503 Community n=109 Nursing Homen =296 Hospitaln=98 P-Value

Age, mean £+ SD 80.3 = 10.0 66.2 + 4.5 843+ 74 838 + 64 001
Male:female 0.52 0.43 0.54 0.58 57

Comorbidities, mean + SD 25+18 1.0+141 27 +1.4 36+ 24 001
Antibiotic use within the previous 3 months, n (%) 139 (27.6) 8(7.3) 93 (31.4) 39 (39.8) 001
Hospitalization within the previous year, n (%) 162 (32.2) 11 (10.1) 102 (34.5) 51 (52) .001
Influenza vaccine within the previous year, n (%) 376 (73) 43 (39.9) 258 (87.2) 66 (67.3) 001
Pneumococcal vaccine, n (%) 187 (37.2) 14 (12.8) 148 (50) 25 (25.5) 001
Katz score, mean + SD 147 +72 80+02 16.4 + 7.1 176+ 68 001
Pneumococcal colonization, n (%) 21 (4.2) 6 (5.5) 12 (4.1) 3(3.1) 69

Taux de colonisation bas <6% quel que soit le lieu de vie
MAIS

During the 3-month follow-up, more than one-quarter of

nursing home residents carried a pneumococcus. It is likely

FlamaingJet al.J AnGeriatrSoc 2010;58(2):3963.
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Type of Infection 40-59 60-79 =80
Escherichia coli
Female 475 (26) 161.4 (39) 403.6 (36)
Male 116 (6) 101.4 (21) 2499 (10
Total 29.9 (32) 133.7 (60) 356.0 (46)
Staphylococcus aureus
Female 18.3 (10) 78.7 (19) 145.8 (13)
Male 30.8 (16) 111.0 (23) 4248 (17)
Total 24.4 (26) 93.6 (42) 232.2 (30)
Gram-positive cocci
Female 40.2 (22) 169.7 (41) 470.9 (42)
Male 100.2 (52) 318.5 (66) 1149.5 (46)
Total 69.4 (74) 238.4 (107) 681.1 (88)
Gram-negative bacilli
Female 80.3 (44) 186.2 (45) 594.2 (53)
Male 50.1 (26) 188.2 (39) 749.7 (30)
Total 65.6 (70) 187.2 (84) 642.4 (83)
All BSls
Female 1241 (68) 372.5 (90) 1143.7 (102)
Male 158.0 (82) 593.6 (123) 2149.1 (86)
Total 140.6 (150) 4746 (213) 1455.0 (188)

Pas de diminution par 10 ou par 20 de activité anti E coli/ Anti Stagh

Uslan DZArch Intern Med. 2007

X 20

X 10

X 10
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Peau (Epaisseurs: élasticité, cel Dend, Macrophages..)
Tractus digestif Cel Dend, Macroph,Ilg B HOb

Tractus Uragénital (Obstacle, Immunite locale, Résidu PM)
Tractus respiratoire 8 vu..)

21t nYUHqRYUWA Yql RAEHB IO
Modifications anatomiques

~YI RnRHcqRYUt W YWik RGda URa
Modifications des microbiomes (Intestinal +++)

Martelli SBioGerontol2016, Gavazzi G.ancet Infect Dis2002
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Martelli SBiogerontology(2016) 17:158176

Bacteria
§ -
M cell 0 El- 1. Antigen capture
3y X majorations
AT ) 7. Terminal des translocations
\ differentiation bacteriennes
2. Antigen
\&}, presentation
CD4+ Tcell “¥

@ @ IgM+ IgD+ B cells

6. Homing to
GC lamina propria
3. Somatic hypermutation O
4. Class switch recombination IgA+ B cells Lamina propria

5. Migration via lymph and blood
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healthy
solid food
@ healthy
@ 65 to 80 years
formula-fed @
breast-fed @ malnutrition
antibiotic >100 years
treatment

¥ Firmicutes
¥ Bacteroidetes
B Actinobacteria
B Proteobacteria
" others

Unborn Baby Toddler Adult Elderly Ottman et al., 2012
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XXXV " Congrés National

de la Société Francaise Marseille

= - s 4 AU 6 JUIN 2025
d’'Hygiene Hospitaliere

soit 1.000 a 5.000/100.000

Prévalence >65 ans >80 ans

Pneumonie communautaire 1a 10a
Pneumonie nosocomiale 1% a 5%
Pneumonie en EHPAD 1% a4,6%

incidence  0.3-2/,450RJ

France: Incidence annuelle en EHPAD
21% (Incur)

Kelaiditi E et al. J Am Med Dir Assoc. 2014;15(8):588.# WUE 5 RN WE WIJ q W¢ O FOWE NpaREdIadN: dilal. Wi ReéspirBrit CalkéMed. 2002;165(6):766T = HOLwn LW
Enquete EPIPA http://cclin -sudest.chu-lyon.frfEHPAD/EHPAD _prevalence/auvergne/rapport.pdi Chami K et al. Hosp Infect. 2011;79(3):2549.; Mylotte JM Clinger
Med 2007, ; Ramirez Clin Infect Dis 2017
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VLT

Diagnosed with
Diabetes

Heart disease
Renal disease

Respiratory disease
Asplenia

Chronic liver disease
Sickle cell/Coel. disease
HIV/AIDS
Immunosuppressed
Stroke or TIA
Rheumatoid athritis
Parkinson's disease
Multiple sclerosis
Dementia
Osteoporosis

Any cancer

N cases/controls

133473847

3239/8585
203/386

4468/8843
55781
o417
55785
22/31
776/2910
1454/3583
387/821
230/513
85112
385/674
650/1578
1151/2976

O, |

Pneumonie et comorbidités

1.72 (1.43\to 2.07)
242 (2310 2.53)
2.58 (1.80Jta 3.71)
1.87(1.4F 1o 2.44)
242 (1.58 to 3.49)
248 (V.34 to 4.58)
1.40(1.26 to 1.55%)
163 (1.52 10 1.75%
1.84 (1.62 to 2.1
1.82(1.53 10 2.15)
363 (2.70 o 4.88)
Z2A%(2.13 to 2.87)
1.57(1.41 to 1.74)
142 (1.30 to 1.56)

o @
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Adjusted for deprivation, smoking, all diseases, use of vaccines,

Immunodépressions : ~1,8 millions

Vinogradovay et al.Brit JGenPract. 2009;59:71617. WyploszB, Fernandes J, Infect Dislow 2021;51



3

SOCIETE DE GERONTOLOGIE
DE BORDEAUX ET DU SUD-OUEST

CONGRES GA CHAUFFE 6 9 ot 10 | LE CONNECTEUR

de Société de

2 Gérontologie EN GERIATRIE ! % oct. 2025 = BIARRITZ

de Bordeaux et
du Sud-Ouest

RiskFactor (OR) IC (95%)

Gender

d es rlsq Les Sputum suctions

Daily oxygen therapy

+ Nutrition support (nasogastric tube o
Urinary Catheterisation
S pé lel q u eS Deterioration of swallowing function
Fever with acute infectious diseases
Dehydration

Dementia

Trouble de la déglutition / Sonde de nutrition Deshydratation/ Oxygend

2 j GUUI cUHDIDWWNYURqRYUUIJG O LK

34
ManabeT et al.PLosSONE2015 :1-12 .Rothantondeur J AmGerSoc2003, Loeb MArch Intern Med 1999



