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Liens d’intérét

* Novartis, Boehringer-Ingelheim, Bayer, BMS, GSK, Pfizer,
HAC pharma, Astra-Zeneca, Servier, Vifor, Eisai, Sanofi, Lilly



Espérance de vie a la naissance ?

En 2050, espérance de vie d'une femme a la naissance = 90,4 ans
/m En 2050, espérance de vie d'un homme a la naissance = 82,2 ans
Insee

Espérance de vie des femmes Espérance de vie des hommes
(en années) (en années)
Année
naissance naissance

2013 850 843 65,5 27,4 10,8 78,7 78,1 59,3 22,8 8,7
2018 854 84,7 65,9 27,7 11,2 795 | 789 60,1 23,3 9,1
2019 856 848 66,0 27,8 11,3 79,7 | 19,0 60,3 23,4 9,2
2020 851 844 65,5 27,3 10,9 791 784 59,6 22,8 8,7
2021p 852 845 65,7 27,4 11,1 79,2 785 59,7 22,9 89
2022p 851 844 65,6 27,3 11,0 79,3 | 78,6 59,8 23,0 8,9

2023p 851 662 279 115 794 606 237 94



Insee Espérance de vie a 80 ans ?

Espérance de vie des femmes Espérance de vie des hommes
(en années) (en années)
2013 850 843 65,5 27,4 10,8 78,7 78,1 59,3 22,8 8,7
2018 854 84,7 65,9 27,7 11,2 795 | 789 60,1 23,3 9,1
2019 856 848 66,0 27,8 11,3 79,7 | 19,0 60,3 23,4 9,2
2020 851 844 65,5 27,3 10,9 791 784 59,6 22,8 8,7
2021p 852 845 65,7 27,4 11,1 79,2 785 59,7 22,9 89
2022p 851 844 65,6 27,3 11,0 79,3 | 78,6 59,8 23,0 8,9

2023p 85,7 85,1 66,2 27,9 11,5 80,0 794 60,6 23,7 9,4



Espérance de vie sans incapacite
(2010)
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Qu’est ce qu’un sujet agé ?

Autonome actif Fragile Dépendant



Personnes agées: 3 catégories™

Vieillissement réussi

V1

Personnes agées fragiles

* 30% des sujets > 65 ans pre-
. fragiles et 15% fragiles

Vieillissement avec dépendance

*Fried LP, Tangen CM, Walston J, et al. Cardiovascular Health Study Collaborative Research Group. Frailty in older adults: evidence for a
phenotype. J Gerontol A Biol Sci Med Sci 2001; 56: 146-56.



Comment évaluer la fragilité ?

Perte de poids > 4,5 kg par an
Fatigue
Absence d’activité physique
Vitesse de marche < 1 m/sec
Faiblesse musculaire
> 3 criteres = fragile

Phénotype physique

Criteres de Fried

Phénotype multidomaines

Autonomie
Robuste
Fragile (activités vie quotidienne)
Totalement dépendant

Frailty index

I 70 variables ! | Clinical Frailty Scale

Appendix 1: List of variables used by the Canadian Study of Health and Aging to construct the 70-item CSHA Frailty Index

* Changes in everyday activities * Mood problems * Seizures, partial complex (9 Stades)
* Head and neck problems * Feeling sad, blue, depressed * Seizures, generalized
¢ Poor muscle tone in neck  History of depressed mood * Syncope or blackouts
e ipesaacal pLidpes aitie time i adacte Activités basiques de la Activités Instrumentales de la vie
* Problems getting dressed ® Dep (clinical imp * Cerebrovascular problems . . e . .
* Problems with bathing * Sleep changes  History of stroke vie quotldlenne (ADL) quotldlenne (IADL)
* Problems carrying out personal grooming * Restlessness * History of diabetes mellitus ., . . = L
« Urinary incontinence « Memory changes « Arterial hypertension 1. Hygiéne corporelle 1. Aptitude a utiliser le téléphone
* Toileting problems  Short-term memory impairment * Peripheral pulses
* Bulk difficulties * Long-term memory impairment * Cardiac problems 2. Habillage 2. Courses
 Rectal problems  Changes in general mental functioning * Myocardial infarction
R anesunal peCaSne R et clcoRnitivesympics QL 3. Aller aux toilettes 3. Préparation des aliments
* Problems cooking * Clouding or delirium * Congestive heart failure
* Sucki bl * P id feat . L bl q A .
e e e e 4. Locomotion 4. Entretien ménager
* Problems going out alone * History to cog; p * Respiratory p
« Impaired mobility or loss « History of thyroid disease X . X
S oIl problems + Family history ;elevant to cognitive ok OBl 5. Continence 5. Blanchisserie
 Bradykinesia of the limbs :mpafrrendenfbor jass * Skin problems
« Poor muscle tone in limbs e uon « Malignant disease 6. Manger seul 6. Moyens de transport
3 S * Tremor at rest
* Poor limb coordination Poctuical tomor  Breast problems
S * Postu i a q
* Poor coordination, trunk A * Abdominal problems 7. Prise du traitement
* Poor standing posture i £ Parki o di * Presence of snout reflex
o lrregular gait pattern ’ oryo kil lsea.se .  Presence of the palmomental reflex 8. Aptitude 3 ioul I’
* Family history of degenerative disease . Aptitude a manipuler ["argent

* Falls * Other medical history



Clinical Frallty Scale

-> Robust, active, energetic - No active disease symptoms - Have medical problems that
and motivated - Less fit than category 1 are well controlled
- Commonly exercise - Exercise or are very -> Are not regularly active
regularly active occasionally, beyond routine walking
- Among the fittest for e.g. seasonally
their age
4 6
Vulnerable Moderately Frail
- Not dependent on others = More evident slowing = Need help with all
for daily help -> Need help in high-order outside activities and
- Symptoms do, however, IADs with keeping house
limit activities - Mild frailty progressively - Often have problems
- A common complaint is impairs activities outside with stairs and bathing
being ‘slowed down’, and inside the home in the home
and/or being tired - Might need minimal
during the day assistance with dressing

7
Severely Frail

8
Very Severely Frail

9
Terminally llI

- Completely dependent - Completely dependent = Approaching the end of life
for personal care
- However, are still i

Approaching the end of life - A life expectancy of
Typically, could not recover from <6 months
stable and not at even a minor iliness - However, they are
a high risk of dying not otherwise
(within 6 months) evidently frail

Source: Canadian Study on Health and Aging Revised 2008; K.
Rockwood et al. A global clinical measure of fitness and frailty in
elderly people. CMAJ. 2005:173(5):489-95.

vl



TRST (Triage Risk Screening Tool)

TRST: outil d’évaluation de la complexité

Présence de troubles cognitifs

Troubles de la marche, difficultés de transfert ou chutes récentes
Polymédication (utilisation de 10 médicaments ou plus)
Antécédents d’hospitalisation (3 mois)

Evaluation fonctionnelle réalisée par un soignant

BRI N =

— ADL (Hygiene corporelle, habillage, aller aux toilettes, locomotion

continence, manger seul)
- isolement social

— Le score varie de 0 (pas de risque) a 6 (a tres haut risque)

Score 2 2 = Avis gériatrigue (EGS) ‘

(Meldon SW, et al. Acad Emerg Med 2003;10:224-232)



Augmentation de la prévalence de la fragilité avec I’age

Prévalence de la fragilité = 10 % (IC a 95 % 9,6-10,2 %); résultat associant 15 études
utilisant la définition physique de la fragilité, portant sur 44 894 participants.

307 26 %

25 -

20
16 %

15 -

Prévalence (%)

9 %
10 - 7 %
4 %

65-69 70-74 75-79 80-84 >= 85

Tranches d’age (ans)

7) D'aprés Collard R.M. et al. Prevalence of frailty in community-dwelling older persons: a systemic review. J Am Geriatr Soc 2012;60:1487-92.



infections virales chez le sujet agé : perte d’autonomie +++

1+2+3 en geriatrie™”

Fanction Vieillissement physiologigue

d'organe X (E‘:-:} Maladie chronigue

100% (3 ) Maladie aigué

VRS |

zall g Insuttizancs

VRS

100 an=

I
"

Corpus de gériatrie Chapitre 3 - La personne dgée malade
(1) J.P. Bouchon, 1+2+3 ou comment tenter d'étre efficace en gériatrie, Rev Prat 1984, 34:888.



POINTS CLES g SOLUTIONS HAS 2013
= ORGANISATION DES PARCOURS

reperer
T la fragiliteé en soins
ambulatoires ?

d’autonomie [niveau de preuve élevel, de chutes, d'institution-

Le reperage de la fraqilité permet de Frédire le risque de perte

nalisation, de deces et d hospitalisation des personnes agéees

/’

Le repérage précoce de la fragilité chez les per-
sonnes ageées a pour objectif d’identifier les
déterminants de la fragilité et d’agir sur ces

déterminants afin dej retarder la dépendance[dite
« évitable » et de p ne-

ments défavorables.




GERIATRIC SYNDROME MANAGEMENT RECOMMENDED IF > 75yearsand TRST 22

«CAVADCD» SCALE EVALUATION MANAGEMENT

» Memory Impairment Screen (MIS)

{(abnormal: omission of 1 word in 10 minutes) o o
COGNITION « Mini-Mental State Examination (MMS) * Home nurse visits to administer treatments

{abnormal < 24)

AUTONOMY « Activities of Daily Living (ADL) (n =6) * Implement home help
+ Instrumental Activities of Daily Living (JADL) (n=14) (PAERPA (people at risk of loosing autonomyy))
VELOCITY
(WALKING SPEED) * 6-metre walking test (n>1m/s) + Appropriate physical activity (APA)

= Correctly treat predisposing factors or
. modifiable precipitating factors
FALL 'SI'III:\E; ‘55 stanice fest 'ém"r‘r‘ﬁ;rgg o )51 - Regularly walk and/or do physical activity
P 8o » Correct any vitamin D deficiency with daily intake
of at least 800U

* Weight loss: > 5% in 1 month or> 10% in 6 months
= Body Mass Index (BMI) <21

= Serum albumin < 35 g/L (interpret the serum albumin

level taking into account inflammation by evaluating the
CRP level)

= Mini nutritional assessment (MNA) <17

DENUTRITION « Dietary advice + oral nutritional supplements

Charlson score

COMORBIDITIES * Score 3 — 4: mortality at 1 year=52% . orbidities
» Score >5: mortality at 1 year=85% Vaccinations

Geriatric depression scale (GDS) (n=7/15)
DEPRESSION * 0to 5 — Normal

* Greaterthan orequalto 10 — Depression

+ Antidepressiant treatment (selective serotonin reuptake
inhibitors)/ advice + specialist monitoring

Hanon O 2021



Evaluation gériatrique :
réduction de la mortalité a 1 an apres une hospitalisation

Control

40-
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o
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MONTHS

Figure 1. One-Year Mortality Curves for Geriatric Evaluation Unit
(GEU) and Control Patients.

N Engl J Med. 1984:311(26):1664-70.



Incidence of Respiratory Syncytial Virus Infection Among
Hospitalized Adults, 2017-2020

700
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Annual incidence, per 100,000

0 * % ¥ . . .
1849 5064 6574 7584 285
Age group, years

W 2017-2018 ® 2018-2019 ¥ 2019-2020 X Rochester + NYC

Clin Infect Dis 2022:74:1004-1011
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ESTIMATION OF HOSPITALIZATIO
IN ADULTS OVER 50 YEARS OLD |
APPROACH. 2010-2020

RIBUTABLE TO RSV INFECTION
w SING A MODEL-BASED

cardio-respiratofy 24,319 yearly) hospitalizations

Cardio-respiratory causes
(HCD-10 121, 150, 153, W64, J00-109)

50 - 64 0 5,955 [5,425 ; 6,461]
yoars n/100,000 48.1 [43.8 ; 52.1]
65 - 74 0 8,007 [7,728 ; 8,280]
years n/100,000 131.1 [126.5 ; 135.6]

16,312 (16,014 ; 16,602]

:
and older n/100,000 274.5 [269.5 ; 279.4

Table 1. Evolution of the number of clization by age group for
respiratory and cardio-respiratory cau

Charles Nuttens 2024,
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Burden of respiratory syncytial virus infection in older and
high-risk adults: a systematic review and meta-analysis of

the evidence from developed countries

Infections respiratoires VRS plus
fréquentes apres 65 ans

a) Study Country  Agegroup  Population Sampleand ROB RSVcases Tested samples Propartion of RSV cases
(years) type infection {n) (n) 9% (95% CI)

Annual data

Community

GRAAT, 2003 NL 260 SSAR 0/9 0 107 H 0.00 (0.00-3.47)

Medically attended

ARBEFEVILLE, 2017# us =60 CIARI 4/9 13 614 H 2.12(1.24-3.58)

Visseaux, 2017 FR =60 P CIARI 3/9 82 2449 [} 3.35(2.71-4.14)

WaLKER, 2017 us =60 ] CIARI 39 31 168 fm] 18.45 (13.32-25.00)

Papa, 2014 IT =60 P SSILI 1/9 23 107 I—I—| 21.50 (14.77-30.19)

WansauLa, 2016 us =65 P S5 SAR! 2/9 3 156 H 1.92 (0.66-5.50)

CHARLES, 2008 AU =65 ED S5 PNM 1/9 13 587 H 2.21(1.30-3.75)

ANTON, 2016 ES =65 op SSILI 0/9 8 339 H 2.36(1.20-4.59)

HuuTs, 20184 NL =65 S5 PNM 2/9 91 29017 * 3.12(2.55-3.81)

PRICE, 2019 AU =65 CIARI 3/9 244 7777 ¥ 3.14(2.77-3.55)

Garmarp, 2018 FR =65 CIARI/ILL  5/8 169 4232 ] 3.99(3.44-4.63)

TRAMUTO, 2016 IT =65 Icu CIARIILL  2/9 3 75 j=— 4,00 (1.37-11.11) 4 6 %

JaIN, 2015 us 265 P SSPNM 19 3 821 [ 4.02(2.88-5.59) 1

GayMarD, 2019 FR =65 Cl MSARI 5/9 287 6931 * 4.14(3.70-4.64)

KaTSURADA, 2017 Jp =65 S5 PNM 1/9 89 2037 H 4.37 (3.56-5.35)

VARGHESE, 2018 AU =65 S5ILI 29 25 447 [ 5.50(3.82-8.13)

ARONEN, 20197 Fl =65 P SSARI 0/9 22 382 o 5.76(3.83-8.57)

GIMFERRER, 2019 ES =65 S5 ARI 39 420 6534 ] 6.43 (5.86-7.05)

AMBROSIONI, 2014 CH =65 CIARI 4/9 127 1039 |I| 12.22(10.37-14.36)

REM for =65 years age group (Q=247.58, p<0.01; 12=95.1%) 4.29(3.32-5.51)

REM for medically attended data (Q=376.35, p<0.01; 12=97.6%) =5 55)

REM for annual data (Q=379.21, p<0.01; 12=97.5%) .

I Respiratory infections I
Study Country  Age group Population Sampleand ROB RS5Vcases  Tested samples Proportion of RSV cases
[years) type infection {m) {n) % [95% Cl)

Seasonal data
Community
Vam BEER, 2017 ML =60 S5IL 1/9 25 4360 ¥ 05T (0.35-0.85)
Ansapi, 2012 IT =60 551U 29 2 45 - 444 (1.23-14.83)
FaLsey, 2014 EE =65 SSILI 39 ] 17 — 0.00 (0.00-18.43)
Farsey, 2014 UK =65 S5ILI 39 1] 13 —] 0,00 (0.00-22 81)
Farsey, 2014 FR =65 S5ILI 39 1 30 |'—| 3133 (0.5%-16.6T)
Farsey, 2014 BE =65 &5 MSILI 39 1 20 | 5.00(0.8%-23.61)
FaLsey, 2014 cA =65 SSMSILL 39 2 38 f—] 5.6 (1.46-1T7_29)
Farsey, 2014 ML =65 S5ILI 39 i 45 - B.BT [2.29-17 86)
Farsey, 2005 us =65 SSARI 29 45 B0s H T.57 (5.72-9.54)
Falsey, 2014 PL =65 S50 3/9 10 a0 m— 1111 (6.15-18.2¢6)
Farsey, 2014 DE =h5 S5ILI 3% T 47 —m— 14,89 (T.41-27 64)
Farsey, 2014 L[] =65 S5ILI 39 13 e — 1535 (4.33-42.23)
FaLsey, 2014 cz =65 SSMSILL 39 12 T [-m—] 17.14 (10.09-27 62)
REM @r 265 years age group J¢=13.57, p=0.19; [2=31.9%)] ’ 962 (6.94-13.1%

Eur Respir Rev, . 2022 Nov 15;31(166):220105

| 9,6% |




Respiratory Syncytial Virus Infection
in Elderly and High-Risk Adults

The NEW ENGLAND
JOURNAL of MEDICINE

IIIIII 28,2005

Le patient agé avec des comorbidites a plus de risque d’infections VRS

Rate%of RSV and Infection According to Year of Study.

o E1999 w2000 © 2001 m 2002

%

Healty elderly

High risk elderl

N Engl J Med. 2005 Apr28;352(17):1749-59




In-hospital and midterm post-discharge complications of adults
hospitalised with respiratory syncytial virus infection in France,
2017-2019: an observational study FLUVAC study group

I Pathologies respiratoires et cardiaques augmentent le risque d’infections VRS

%

60

52 52
50 *

B RSV Influenza

41

40 39

30
24

21 19
20

14

10

Chronic respiratory Chronic heart disease diabetes chronic renal disease
disease

* p<
p<0,05 Eur Respir J. 2022 Mar 3:59(3):2100651



Burden of respiratory syncytial virus infection in older and

high-risk adults: a systematic review and meta-analysis of

the evidence from developed countries

Infections respiratoires VRS plus fréquentes en cas

de comorbidités cardiaques ou pulmonaires

Study Country #Agegroup Study Population Sampleand ROB RSV cases Tested samples Proportion of RSV cases
f{years) setting type infection {mj in) B (9%% CI)
ardiopulmon

Lo yop s us =il COATIm S5 AR (i1 1 106 LB L0 0. 18-5.45]
SroLz, M1 {H =4[} COATIm S5 ARI (i ] & 354 ] 400 | 2.53-6.54
SEEMUMGAL, 2001 UE =18 AT S5 ARI Pl | 19 168 - 18,31 [7.36-16.59)
FaLsEY, 2008 us =l COATIm S5 ARI [ili] 11 41 — 1596 (6.81-20.15)
CHARLES, DODE AU =18 meda ED 55 PHM 1M 10 355 L] 279 (1.52-508)
SHYDER, 2017 us =18 meda P CIAEC I 7 250 L] 208 1.36-5.67)
EHERAD, 7010 {H =il meda P S8 AEC 14 1 B — a9 |1.1%-97E)
CaMERGHM, 200G AU =45 meda 1L B S8 AEC 1M 7 107 -— .54 (1 20-12 BS)
BoHDE, 2003 DE =18 meda P S8 AEC 14 13 BE —a—] 15290 9. 16-24.41)
Bagc, X003 DE =18 meda P S8 AEC 14 n i) —a— 2TES (15 17-30 58)
DvsoPouLas, X015 GH =18 meda 13 S8 AEC 1M 1od 247 —o— 43,72 |37 68-49 56)
PawcER, 2011 PL =18 meda ap S5 ARI M 44 4is

REM for subgroup (Q=285 8T, p=<0001; F=05 0%)|

CKD

Eur Respir Rey, . 2022 Nov 15;31(166):220105

a . ! L
5,68 [4.77-18.68)

9,7% |




Respiratory Syncytial Virus Infection The NEW ENGLAND

in Elderly and High-Risk Adults JOURNAL of MEDICINE
y I VRS : un prognostic sévere chez le sujet age I 1999-2003
14

14

B RSV Influenza

12

10

Lenght of hospital stay (days) in hospital death (%)

N Engl J Med. 2005 Apr 28;352(17):1749-59



Burden of respiratory syncytial virus infection in older and
high-risk adults: a systematic review and meta-analysis of
the evidence from developed countries

Mortalité
Study Country Age group Population  Sample and ROB Deaths RSVcases Total RSV case fatality proportion
[years) type infection {m) (m) {n) %o (95% C1)
Community
FaLsey, 2005 us =65 SSARI 209 o 45 GO& — 0.00(0.00-7.71)
Medically attended
PuiG-BARBERA, 2012% ES >G50 P S510 219 3 54 799 Hl— 5.56 (1.91-15.11)
MaLosH, 2017 us >55 P SSARI 219 ] 28 426 — 0.00 (0.00-12.08)
JEANNOEL, 201% FR >55 RSV ARI Cl 4/9 14 165 165 HEH B.48 (5.12-13.74)
LouseT, 2017 FR >55 P 551U 2/9 4 a5 Ba1 —— 11.43 (4.54-25.95)
CHARLES, 2008 AU =65 ED S5 PNM 1/9 2 13 587 —.— 15.38 (4.33-42.23)
REM for subgroup (Q=3.10, p=0.54; 1*=0.0%) & 8.56 (5.77-12.51)
REM for all studies (Q=5.37, p=0.3T; 12=0.0%) o 818 (5.54-11.94
0 25 50 75 100

RSV case fatality proportion (%)

Eur Respir Rey, . 2022 Nov 15;31(166):220105



The epidemiology of medically attended
respiratory syncytial virus in older adults in
the United States: A systematic review

Mortality outcome Patients

142 ED/hospital; respiratory symptoms/
nonlocalizing fever

8.0 Hospital; elderly or high risk

I 138.0 {Mospital from LTC; elderly or high risk >

3.0 Hospital from community; elderly or
high risk

L 161 Hospital; steroid treated

10.0 Hospital; not steroid treated

= 6.5 Hospital; with ARI

0 5 10 15 20 25 30 35 40
Deaths among RSV-positive adults (%)

PLoS One. 2017 Aug 10;12(8):e0182321.



Severe Morbidity and Mortality Associated With
Respiratory Syncytial Virus Versus Influenza Infection in
Hospitalized Older Adults

100 —

OR =1.3;95% ClI, 1.0-1.6

95

90

85

9
E 80 SN o - Influenza
< ~—

75 T Y~

RSV
70
‘ + 30% ‘
65 P<.001
0 3 6 9 12

Months after admission

Clin Infect Dis. 2019 Jul 2;69(2):197-203 -



In-hospital and midterm post-discharge complications of adults
hospitalised with respiratory syncytial virus infection in France,
2017-2019: an observational study

I Durées de s¢jour plus longues en cas d’infections a VRS |

%
8,5
8 B RSV Influenza

7,5
p<0,001
7
6,5
6
6
5,5
5

4,5

Median length of stay (days)

Eur Respir J. 2022 Mar 3;59(3):2100651



Respiratory Syncytial Virus Infection The NEW ENGLAND

in Elderly and High-Risk Adults

%

JOURNAL of MEDICINE

APRIL 28, 2005

Infections VRS : un fardeau sur la qualité de vie

50

45

40

35

30

25

20

15

10

U

45

confined to bed unable to performed ADL

N Engl J Med. 2005 Apr 28;352(17):1749-59




Change in functional status associated with respiratory
syncytial virus infection in hospitalized older adults

Lawton-Brody Instrumental Activities of Daily Livi r@ Infections VRS -
p = 0.04 Diminution de lautonomie

% of patients living independently

100 -
90 A
80 A

8% of patients reported an
ongoing loss of independence

70 after 6 months
60 -
Living with Assistance 90 - A0%
T 0,
§Baseline W 2Months ®4Months 6 Months 40 69, 32%
30 - o

p = 0.001

Patients living independently (%)

20 A
10 A

-~
Pre-hospitalization Discharge 6 months post
discharge

Skilled Mursing Facility

=

Influenza Other Respir Viruses. 2022 Nov;16(6):1151-1160



Infections VRS et pathologies cardiovasculaires chez
le sujet age

I Infections VRS plus fréguentes I

'

Infections Pathologies
VRS CV

/

I Pathologies CV plus graves I




Respiratory Syncytial Virus
and Associations With
Cardiovascular Disease in Adults

Infections VRS plus fréquentes
en présence de patho CV

Prevalence of Pre-Existing Cardiovascular Disease in Patients With RSV

m CV diseases
Heart Failure

54
52
. 47 m coronary AD
43

30
28 28
25
I 21 21 I

Loubet 2015 Volling 2013 Widmer 2010 Falsey 2003 Duncan 2008 Walsh 2000 Dowell 1992
(France) (Canada) (USA) (USA) (USA) (USA) (USA)

J Am Coll Cardiol 2018:71:1574—-83 *



Respiratory Syncytial Virus Infection and Risk of Acute
Myocardial Infarction

Risque d’IDM augmente

TABLE 4. Adjusted OR (95% Cl) for variables associated
with AMI after adjustment for potential confounding

variables
Adjusted
Variables® OR 95% CI P
CMV {pmntwe VS, negatwa.ﬂ 3.1 1.01-8.3 0.048
HSV-1 (positive vs. negative) 5.9 1.8-15.6 0.004
C pneumoniae 3.1 1.1-8.1 0.040
(positive vs. negative)
Current smoking (yes vs. no) 4.7 1.5-10.3 0.009
Hypertension 39 1.2-9.1 0.020
(presence vs. absence)
Triglyceride (mmol/L) 2.7 1.2-5.5 0.017
Occupation (no-employment/ 2.0 1.04-8.4 0.042

retired vs. employment)

Am J Med Sci 2010, 340:356-9.



In-hospital and midterm post-discharge complications of adults
hospitalised with respiratory syncytial virus infection in France,
2017-2019: an observational study

%

16

14

12

10

I Risque de décompensation cardiaque augmente I

p<0,05
15

B RSV Influenza

acute heart failure

Eur Respir J. 2022 Mar 3;59(3):2100651



Respiratory Syncytial Virus

and Associations With

Cardiovascular Disease in Adults

Complications CV plus fréquentes en cas
d’ Infections VRS

TABLE 4 Cardiovascular Complications qu Laboratory-Confirmed RSV Infection in Adults

First Author (Ref. #)

Study Years

Patients With
Cardiovascular Complications
Study Location of RSV Infection

Loubet et al. (36)
Anderson et al. (67)

Volling et al. (12)

Lee et al. (68)

Falsey et al. (18)

Falsey et al. (13)

2012-2015
2012-2013

2012-2013

2009-20M1

1999-2003

1989-1992

France Acute heart failure: 19.0% )

Mayo Clinics in Rochester, F exacerbation, atrial
Minnesota, and prillation, acute coronary event, or
Jacksonville, Florida acute CV event)

Toronto, Ontario, Canada AllL CV cnmplicatinn

CHF exacerbation: 14.0%%
New arrhythmia: 8.0%
Stroke: 2.0%

Myocardial infarction: 1.0%

Hong Kong, China @M F exacerbation, atrial

Brillation, acute coronary event, or

acute cerebrovascular event)
Rochester, New York CSEd on chest radiograph)
New York wa (based on principal
discharge diagnosis)

J Am Coll Cardiol 2018;71:1574—-83 >
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Risk Factors for Respiratory Failure
Associated with Respiratory Syncytial
Virus Infection in Adults

I La présence de pathologies CV aggrave le pronostic des infections VRS

Risque d’hospitalisations pour insuffisance respiratoire

\ariable OR 959% Cl P value
\iral load log,, (value +1) 1.0 0.5-1.7 91
COPD 4.6 1.2=-17.7 02

I Any cardiac disease” 7.5 1.3-43.6 07 I
DM 5.0 1.0-26.0 03

The Journal of Infectious Diseases 2009; 200:1242—-6
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Respiratory Syncytial Virus Infection in
Guatemala, 2007-2012

I La présence de pathologies CV aggrave le pronostic des infections VRS

Table 4. Predictors of Severe Outcome Among Respiratory Syncytial Virus (RSV)-Positive Hospital Patients With Acute Respiratory
lliness—Guatemala, November 2007-December 2012

Odds Ratio (95% Cl)

Severe Outcome,®
Characteristic Propartion (%) Crude Adjusted"”

Pulmonary disease 742 (17) 0.84 (.37, 1.90) 1.1 B2 76)

Cardiovascular disease 1541 (7) 2 51(1.31, 4.80| @

The Journal of Infectious Diseases 2013;208(S3):5197-206 35



JAMA Internal Medicine | Original Investigation

Acute Cardiac Events in Hospitalized Older Adults
With Respiratory Syncytial Virus Infection

12 states over 5 RSV seasons (annually from 2014-2015 ,2017-2018, 2022-2023)

6 248 hospitalized adults

Overall (N = 6248)
Unweighted Weighted prevalence

Cardiac event No. (95% CI), %
| >1 Acute cardiac event 1383 22.4(21.0-23.7) |
Acute heart failure 965 15.8(14.6-17.0)
Acute ischemic heart disease 468 7.5(6.8-8.3)
Hypertensive crisis 76 1.3(1.0-1.7)
Ventricular tachycardia 73 1.1{0.8-1.4)
Cardiogenic shock 40 0.6 {0.4-0.8)
Other acute cardiac event* a4 1.3(1.0-1.6)

JAMA Internal Medicine Published online April 15, 2024 36



JAMA Internal Medicine | Original Investigation

Acute Cardiac Events in Hospitalized Older Adults
With Respiratory Syncytial Virus Infection

Risk Factors for Acute Cardiac Events

JAMA Internal Medicine Published online April 15, 2024

Overall
(N = 65248)
Factor ARR (95% CI) P value
Age group, ¥
50-64 1 [Reference] MA
b5-74 1.10(0.96-1.26) 15
1
285 1.44(1.20-1.73) <.001 I
Sex
Femnale 1 [Reference] MA
Male 1.12 (1.00-1.25) 06
Race and ethnicity
Asian American or Pacific Islander 096 (0.84-1.09) 49
Black 1.16(0.98-1.36) 08
Hispanic or Latino 092 (0.72-1.19) .53
White 1 [Reference] MA
Other® 1.29(0.97-1.72) .08
Underlying conditions®
Heart failure® 3.23(2.83-3.69) <.001
Atrial fibrillation 1.18(1.08-1.30) <.001
Coronary artery disease® 1.22(1.00-1.48) .05
Diabetes (type 1 or 2) 1.18(1.06-1.31) <.001
Chronic kidney disease’ 1.03(0.89-1.19) .69
COPD® 097 (0.86-1.09) 58
Cerebrovascular accident or stroke 092 (0.82-1.03) .14
Severe obesity™ 1.00(0.85-1.17) 98
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JAMA Internal Medicine | Original Investigation

Acute Cardiac Events in Hospitalized Older Adults
With Respiratory Syncytial Virus Infection

Acute Cardiac Events and Severe Outcomes Among Hospitalized Adults

Outcome and event

Bivariate models

Multivariable models®

RR (95% Cl)

P value ARR (95% CI)

P value

ICU admission

=1 Acute cardiac event
Acute heart failure
Acute ischemic heart disease
Ventricular tachycardia

Other acute heart disease®

1.58 (1.24-2.03)
1.37 (1.04-1.81)
1.68 (1.41-2.01)
1.84 (1.18-2.86)
2.14(1.71-2.66)

<001 & 1.54(1.23-1.93)

<.00L_D

.02 1.25(0.95-1.66)
=.001 1.61(1.41-1.85)
.01 1.60(1.18-2.17)
=.001 1.98 (1.71-2.30)

A1

<.001
<.001
<.001

< in\rasive mechanical ventilation >

=1 Acute cardiac event

Acute heart failure

Acute ischemic heart disease

2.00(1.27-3.15)
1.56 (1.02-2.37)
2.58(1.76-3.77)

<001 & 2.00(1.44-2.79)

<001 D

.04 1.47 (1.08-2.00)
=.001 2.28(1.74-2.99)

01
<.001

@mpital de®

=1 Acute cardiac event

Acute heart failure

Acute ischemic heart disease

2.07 (1.60-2.66)
1.67 (1.32-2.11)
2.05(1.56-2.70)

<001 & L.77(1.36-2.31)

<.00L_>

=.001 1.29(1.01-1.65)
=.001 1.86 (1.46-2.37)

.03
<.001

JAMA Internal Medicine Published online April 15, 2024
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Infections virales et pathologies cardio-vasculaires : mécanismes
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Respiratory Syncytial Virus
and Associations With
Cardiovascular Disease in Adults

CENTRAL ILLUSTRATION Relationship of Respiratory Syncytial Virus and Cardiac Disease in Adults

Increasing

cytokines

(IL-6, IL-1/5, TNF-x) CARDIAC
o gl DISEASE .
Hypercoaguable state

Plaque destabilization

x Proinflammatory

b Mortality
f Healthcare utilization

Increased
Risk
Ivey, K.S. et al. J Am Coll Cardiol. 2018;71(14):1574-83.
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RESEARCH SUMMARY

Respiratory Syncytial Virus Prefusion F Protein Vaccine in Older Adults

PapiAetal. DOI:10.1056/NEJM0a2209604

24,966 participants, > 60 years

A RSV-Related Lower Respiratory Tract Disease

Cumulative Incidance [3)

1.0+

0.9

0.2

0.7+

0.6

0.5

0.4+

0.3

0.2

0.1

0.0+

I Vaccine Efficacy 82.6% I

Placeba

R3WPraF3 QA

T T T T T T T T T T
1 2 3 4 5 & 7 ] 9 10

Months since 15 Days after Injection

B RSV-Related Acute Respiratory Infection
1.0+

0.9

0.8+

Cumulative Incidence (3]

0.2

0.14

0o

0.7+

0.6

0.5

0.4

0.39

Mean =69.5 years

Placsbas

R5VPreF3 OA

1]

Vaccine efficacy 94.1% against severe RSV-related

lower respiratory tract disease

T T T T
4 5 & 7
Months since 15 Days after Injection

N Engl J Med. 2023 Feb 16;388(7):595-608.
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RESEARCH SUMMARY

Respiratory Syncytial Virus Prefusion F Protein Vaccine in Older Adults

Papi Aetal. DOI:10.1056/NEJMoa2209604

Events /1000 participant-years 2 80 ans, n = 2044 = 8,2%

Vaccin mplacebo

Age
60-69 70-79 > 80 (ans)

42
N Engl J Med. 2023 Feb 16;388(7):595-608.



¢t NEW ENGLAND JOURNAL of MEDICINE

RESEARCH SUMMARY

Respiratory Syncytial Virus Prefusion F Protein Vaccine in Older Adults
Papi Aetal. DOI: 10.1056/NEJMo0a2209604

frail, n = 366 / 24 966

RSVPreF3 OA Group Placebo Group

End Point

No. of MNo. of Incidence Mo. of MNo. of Incidence Vaccine Efficacy
Participants Events Rate Participants Events Rate (<Nt
no. of events/1000 participant- no. of events /1000 participant-
yr ¥
According to frailty status
10.4 177 10.8 14.9
. 189 .
Frail (—6638.7 to 98.9)
0.4 4,778 L.L 92.9
Prefrail e (53.4 10 99.8)
5 7,519 80.0
- 7,464 1.2 5.9 (46.7 to 94.0)

43
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The NEW ENGLAND JOURNAL of MEDICINE

RESEARCH SUMMARY

Respiratory Syncytial Virus Prefusion F Protein Vaccine in Older Adults

Papi Aetal. DOI: 10.1056/NEJM0a2209604

Percentage of Participants

20

10~

0_‘

Safety Outcomes
Any solicited .
adverse reaction Pain
719
632/879
{632/879) 60.9
(535/879)
27.9
(245/878)
9.3
{81/874)
RSVPreF3 Placebo RSVYPreF3 Placebo
QA OA

Fatigue

33.6
1295/879)

16.1
(141/878)

RSVPreF3 Placebo
OA

N Engl J Med. 2023 Feb 16;388(7):595-608.
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Efficacy and Safety of Respiratory Syncytial Virus (RSV)
Prefusion F Protein Vaccine (RSVPreF3 OA) in Older
Adults Over 2 RSV Seasons

Efficacy 67.2%

A RSV-LRTD after a single dose of RSVPreF3 OA

20 — RoVPrR2 oA 1 oo against RSV-LRTD
n
Efficacy 78.8%
§ against severe

i _—— _ RSV-LRTD.

o 1 2 3 4 -1 5] T B a8 10 1 12 13 14 15 16 17 18 19 20 21 22
Time from day 15 post-dose 1 (months)

Number at risk
RSVPreF3 O 12,460 12,360 12,330 12,204 12,255 12213 12,160 12115 12,006 11,876 11266 10,020 8011 6540 5363 463 4635 4046 2009 1852 685 43
Flacabo 12,406 12,403 12,342 12,276 12,225 12,163 12,138 12,077 11 677 11,846 11831 11,332 10,860 10,459 9857 0407 9210 6054 5761 3278 1382 B5
Cumulative number of cases
RSVPeFIi0a O 1 3 ] & 7 T B ] 8 B B 10 10 " 18 3 26 29 o 30 i) o
Flacabo 1] a 20 7 az w k] 41 43 45 47 47 51 57 i} B2 13 127 135 ] 138 138 138
B REV-LRTD after a first dose of RSVPreF2 OA dose and a revaccination 1 year later
10 - RSWPreF3 QA (revaccination)
Placebo - 0
Efficacy 67.1%
= 25
R .
8 20 against RSV-LRTD
= 1.5 =
]
2
£ 10 -
E
=3
Q2

Efficacy 78.8%
against severe
e Time from day 15 post-dose 1 (months) RSV_ L RT D ]

1]

Clinical Infectious Diseases published online 22 January 2024 b



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efficacy and Safety of a Bivalent RSV
Prefusion F Vaccine in Older Adults

Pfizer's RSVpreF Vaccine Candidate Program

Vaccine

Bivalent stabilized prefusion F

+ Sequence based on contemporary RSV A and RSV B strains
* Elicited high neutralizing titers for both RSV A and RSV B in Phase 1/2 studies?23

RENOIR Study 34 284 participants = 60 years

A RSV-Associated Lower Respiratory Tract lliness with =2 Signs or Symptoms
359 Placebo

g
= 15 0
g™ -67%
w5 0
g 204
=
£ 154
4]
=
E 1o+
= R5VpreF vaccine
[ 5
0= J T T T T T T 1
1 i5 Fra. | 147 176 P i1l

Days since Injection

C RSV-Associated Acute Respiratory lliness
&0n Placebo

e

504
:
5 - 62%
g Vaccine Efficacy
s (955 €1)
;E 20 RSVpreF vaccine percant
H 621 (37.1-77.9)
S 104

o

T T T T T T 1
1 35 72104 147 176 7z il
Days since Injection

Vaccine Efficacy
[96.66% CI|

percent
66.7 [25.5-B5.5)

mean = 68.3 years

B RSV-Associated Lower Respiratory Tract lliness with =3 Signs or Symptoms

Cumulative Mo. of Cases

154
14 Placebo

13
12+
11+
10

Vaccine Efficacy

g | -86% | o

pereent

2 B5.7 [32.0-94.7)

RSV preF vaccine

2_

1

l:'_T T T T T T 1
1 45 74 104 186 272 311

Days since Injection

N Engl J Med. 2023 Apr 20;388(16):1465-1477. 46



Efficacy and Safety of a Bivalent RSV |
Prefusion F Vaccine in Older Adults RENOIR Study

2 80 ans, n =1928 = 5,6%

Table S6. Vaccine efficacy of RSVpreF by subgroup against first episode of RSV-LRTI
with =2 signs/symptoms, =3 signs/symptoms, and RSV-ARI

Vaccine group as randomized

Efficacy endpoint RSVpreF Placebo VE=1-risk ratio
(N=16,306) (N=16,308) VE, %*
Cases, n Cases, n

First episode of RSV-LRTI with =2
signs/symptoms

Overall 11 33 66.7 (96.66% CI 28.8, 85.8)

Age at vaccination

6069 years 8 19 57.9 (96.66% CI -7.4, 85.3)

T7.8 (96,6650 C1 —18.7, 98.1)

8O.0 (96.66% CI -104.3,
99.7)

70-79 vears 2 9
. :

a7

N Engl J Med. 2023 Apr 20;388(16):1465-1477.



Efficacy and Safety of a Bivalent RSV |
Prefusion F Vaccine in Older Adults RENOIR Study

2 80 ans, n =1928 = 5,6%

Table S6. Vaccine efficacy of RSVpreF by subgroup against first episode of RSV-LRTI
with =2 signs/symptoms, >3 signs/symptoms, and RSV-ARI

Vaccine group as randomized

Efficacy endpoint R5VpreF Placebo VE=1-risk ratio
yendp (N=16,306) (N=16,308) VE, %*
Cases, n Cases, n
First episode of RSV-LRTI with =3
signs/symptoms
Overall 2 14 85.7 (96.66% CI 32.0, 98.7)
Age at vaccination
60-69 years 2 9 77.8 (96.66% CI1 -18.7, 98.1)
70-79 years 0 > 100.0 (96.66% CI -573.8,
L0000
C 80years D . ; @m (96.66% CI -|®
100.0)

48
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B Moderate Severe [l Grade 4
380-384°C W >384-38.9°C
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Severity:
Temperature:
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Fever

Pain

Pain

Efficacy and Safety of a Bivalent RSV
Prefusion F Vaccine in Older Adults
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Cumulative Incidence (54)

Cumulative Incidence (%)

The NEW ENGLAND JOURNAL of MEDICINE

RESEARCH SUMMARY

Efficacy and Safety of an mRNA-Based RSV PreF Vaccine in Older Adults

Wilson E et al.

RSV-Associated Disease with =2 Signs or Symptoms

DOI: 10.1056/NE)Moa2307079

| Placebo
1.24 8.8 per 1000 person-yr
| =
ol (95% C1, 6.6-11.4) N=35541,>60ys
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The NEW ENGLAND JOURNAL of MEDICINE

RESEARCH SUMMARY

Efficacy and Safety of an mRNA-Based RSV PreF Vaccine in Older Adults

Wilson Eetal. DOI: 10.1056/NE]M0a2307079

N=35541,>60ys

Adverse Events
100-
%

& RNA-1345
&t | 587 " =
g8 © 47.7
g g. . Placebo 1
O£ 401
5 &
= 20+ 16.2

2.8 2.8
Solicited Local Solicited Systemic Serious Adverse
Adverse Reactions Adverse Reactions Events

N Engl J Med. 2023 Dec 14;389(24):2233-2244.
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'he NEW ENGLAND JOURNAL of MEDICINE

RESEARCH SUMMARY

Efficacy and Safety of an mRNA-Based RSV PreF Vaccine in Older Adults

Wilson Eetal. DOI: 10.1056/NEJMoa2307079

N =1946 > 80 ys

End Point mRNA-1345 Placebo Vaccine Efficacy (Cl)7
no. of no. of no. of no. of
participants events participants events %
RSV-associated lower respiratory tract dis-
ease with =2 signs or symptoms:
Overall 17,572 9 17,516 55 83.7 (66.0 to 92.2)
Age group
60—69 yr 11,168 3 11,118 33 76.0 (48.0 to 88.9)
7079 yr 5,440 5416 22 95.4 (65.9 to 99.4)
| =s0yr 964 0 982 0 NE (NEtoNE) |
RSV-associated lower respiratory tract dis-
ease with =3 signs or symptoms|
Overall 17,572 3 17,516 17 82.4 (34.8 to 95.3)
Age group
60-69 yr 11,168 11,118 11 72.9 (2.8 t0 92.4)
70-79 yr 5,440 0 5,416 6 100 (NE to 100)
| =80 yr 964 0 982 0 NE (NE to NE) |

N Engl J Med

. 2023 Dec 14,389(24):2233-2244.
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RESEARCH SUMMARY

N = 1981 frail

Efficacy and Safety of an mRNA-Based RSV PreF Vaccine in Older Adults

Wilson Eetal. DOI: 10.1056/NEJMoa2307079

Vaccine Efficacy

End Point mRNA-1345 Placebo % (95% CI)’
Mumber of Mumber of MNumber of Number of
Participants Events'* Participants Events'*
RSV-LRTD with 22 symptoms™?
Overall 17,572 9 17,516 55 83.7 (66.0, 92.2)"
Frailty status
Fit (0-3) 13,396 8 13,250 45 2.3 (62.5, 91.7)
Vulnerable (4-5) 2799 0 2855 3 100.0 {ME, 100.0)
Frailty [26) 982 0 999 3 100.0 {NE, 100.0)
RSV-LRTD with =3 symptoms *71
Overall 17,572 3 17,516 17 82.4(34.8,95.3)"
Frailty Status
Fit (D—3) 13,396 3 13,250 13 77.0 (19.2, 93.4)
Yulnerable [4-5) 2799 22859 100.0 {ME, 100.0}
I Frailty (26) 9832 999 100.0 {NE, 100.0) I

N Engl J Med. 2023 Dec 14;389(24):2233-2244.
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Etudes vaccins VRS sujet agés

Peu de sujets > 80 ans

Peu de sujets fragiles

Pas (encore ?) d'analyse sur 'autonomie

Pas (encore ?) d’'analyse sur les decompensations
cardiagues

54



HA‘S RECOMMANDER DES STRATEGIES DE SANTE PUBLIQUE

HAUTE AUTORITE DE SANTE

NOTE DE

caorace  Otratégie vaccinale de
prevention des
infections par le VRS
chez I'adulte age de 60
ans et plus

Recommandation vaccinale

Validée par le College le 21 décembre 2023

Date de validation de la recommandation
vaccinale du college : juillet 2024




Infections VRS chez le sujet agé
Sujet age
-a plus haut risque de faire infection VRS
-a plus haut risque de forme sévere
a plus haut risque de complications CV

Risque de perte d’autonomie

= > Vaccination VRS : intérét majeur chez le sujet agé

=> peu de sujets > 80 ans, fragiles (données des sous groupes
similaires aux plus jeunes)

=>Besoin de données « en vie réelle » dans cette population
Formes graves, hospitalisations, qualité de vie, pathologies CV ?



