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Hetérogenéité du vieillissement

Robuste

Autonome sans comorbidité majeure ni syndrome gériatrique
Réserves fonctionnelles peu modifiées

Fragile
Diminution des réserves
A risque de décompensation / syndrome gériatrique

Polypathologique dépendant

Impossibilité partielle ou totale d’effectuer sans aide, les activités de la vie
qu’elles soient physiques, psychiques ou sociales et de s’adapter a son
environnement
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il y a anguille sous roche



Le fragile en phase aigue

Co-morbidités non connues
Complexité - Intrications
Iatrogénie

24es JNI, GRENOBLE



Le fragile en phase aigue

Décompensations de co-morbidites
_|_

Complications nosocomiales
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Infection sévére et risque cardiovasculaire

UK Biobank (total N=331683) ohort (Finnish sample, total )
N N N N
Outcome Model HR (95%CI Model HR (95%CI
(exposed) come) [ ) (exposed) ( )
Any major cardiovascular event 1 54434 11649  161(1.54,169) - 1 68945 9663 1.44(1.38,151) -
— 2 54438 11649 158(1.50, 1.66) - 2 68245 9663 1.41(1.34,148) -
n =330 000+ 270 000 3 54434 11849  1.50(1.43,158) -
. 4 54434 11849 147(1.40,1.54) -
- sans pathOIOgle CV connue Death from coronary heart disease or stroke 1 54434 1428 236(2.09,267) —.— 1 68945 1551 1.86(1.66,2.10) ——
. ’ 2 54434 1428 224(1.98,254) —.— 2 68945 1551 1.80(161,201) —.—
- vivant dans la communauté 3 suw% e 2100188.237) =
4 54438 1428 203(1.79,2.30) —.—
Non-fatal major cardiovascular event 1 54434 10221 1.52(1.44, 1.60) - 1 68945 8112  1.37(1.30, 1.44) -
2 54438 10221 149(1.41,157) - 2 68945 8112 1.34(1.27,141) -
3 54434 10221 142(1.35,1.50) -
4 54438 10221 139(1.32,147) -
. . . .,
— Myocardial infarction or coronary heart disease death 1 54434 6532 158 (1.48,1.69) - 1 68945 4702 1.39(1.30,149) -
Infectlon SEevere hOSpltahsee 2 54434 6532 154 (145, 165) - 2 68945 4702 1.35(1.26,145) -
3 54434 6532  1.46(1.37,156) -
4 54438 6532 142(1.33,152) -
Stroke 1 54434 5117 1.65(1.54,1.78) o 1 68945 4961 1.49(1.40,150) -
2 54434 5117 162(1.51,1.74) - 2 88945 4961 1.47(1.37,157) -
3 54438 5117 156(1.45 167) -
4 54438 5117  153(142,164) -
Ischaemic stroke 1 54434 3450 1.61(1.48,1.76) . 1 68345 3381 1.56(1.44,169) -
2 54438 3459 157(1.44,171) - 2 e8eas 3381  1.53(1.41,165) -
3 54434 3450  1.51(1.38,165) -
4 54438 3459 148(1.36,162) -
Haemorrhagic stroke 1 54434 1221 1.54 (1.32, 1.79) —— 1 68945 1565 1.36(1.20, 1.53) —-—
2 5443 1221 153(1.32,179) . 2 6845 1565 1.34(1.19,1.51) .
3 54434 1221 1.49(1.28,174) =
4 54438 1221 148(127,173) —=
i . ' :
05 1 15 2 25 3 05 1 15 2 25 3
Hazard ratio (85% Cl) Hazard ratio (95% CI)

Figure 1. Serial-adjusted risk of cardiovascular disease outcomes associated with severe (hospital-treated) infectious disease
in the UK Biobank and replication cohorts.

“JNI Sipila PN, Circulation, 2023
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Infection sévére et risque cardiovasculaire

UK Biobank (total N=331683) ohort (Finnish sample, total )
N N
Outcome HR (95% C1) Model (ex HR (95% C1)
Any major cardiovascular event 161(1.54, 1.69) - 1 68845 9663 1.44(1.38,1.51) -
— 1.58 (1.50, 1.66) - 2 68945 9663  1.41(1.34,1.48) -
n =330 000 + 270 000 s =
. 1.47 (1.40, 1.54) -
- Sans pathOIOgle CV COIlIlllC Death from coronary heart disease or stroke 2.36(2.09,2.67) B y 68945 1551 1.88(1.68,2.10) .
. 4 224 (1.98,2.54) —— 3 68945 1551  1.80(1.61,2.01) ——
- vivant dans la communauté 2100185231 -
203(1.79,2.30) ——
Non-fatal major cardiovascular event 1.52 (1.44, 1.60) - 1 68945 8112  1.37(1.30, 1.44) -
149 (1.41,157) - 2 68945 8112 1.34(1.27,141) -
1.42 (1.35, 1.50) -
1.39(1.32, 1.47) -
3 J . L =
— Myocardial infarction or coronary heart disease death 1.58 (1.48, 1.69) - 1 68945 4702  1.39(1.30, 1.49) -
Infectlon SEevere hOSpltallsee 1.54 (1.45, 1.65) - 2 68045 4702 1.35(1.26,145) -
1.46 (1.37, 1.56) -
1.42(1.33,1.52) -

Stroke 1.65 (1.54, 1.78) - 1 68945 4961  1.49(1.40, 1.59) -
1.62(1.51,1.74) - 2 68945 4961  1.47(1.37,1.57) -
156 (1.45, 1.67) -

1.53 (1.42, 1.64) -

Ischaemic stroke 1.61(1.48,1.76) -8 1 68945 3381 1.56(1.44,1.69) -
157(1.44,1.71) - 2 68945 3381 1.53(1.41,1.65) -
1.51(1.38, 1.65) -
1.48(1.36, 1.62) -

Haemorrhagic stroke 1.54 (1.32, 1.79) —— 1 68945 1565  1.36 (1.20, 1.53) —-—

153 (1.32,1.79) = 2 68945 1565 1.34(1.19,1.51) )
1.49 (1.28, 1.74) —
148 (1.27,1.73) ——
+ 4 | v ' +
05 1 15 2 25 3 0.5 1 15 2 25 3
Hazard ratio (85% Cl) Hazard ratio (95% CI)

Figure 1. Serial-adjusted risk of cardiovascular disease outcomes associated with severe (hospital-treated) infectious disease
in the UK Biobank and replication cohorts.

“JNI Sipila PN, Circulation, 2023
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Infection sévére et risque cardiovasculaire

n =330 000 + 270 000
- sans pathologie CV connue
- vivant dans la communauté

Infection sévere = hospitalisée

NI

2023
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UK Biobank (total N=331683) cohort (Finnish sample, total )
N N

Outcome HR (95% CI) Model (ex HR (95% C1)

Any major cardiovascular event 161(1.54, 1.69) - 1 68845 9663 1.44(1.38,1.51) -
1.58 (1.50, 1.66) - 2 68945 9663  1.41(1.34,1.48) -
1.50 (1.43, 1.58) -

1.47 (1.40, 1.54) -

Death from coronary heart disease or stroke 2.36(2.09,2.67) B y 68945 1551 1.88(1.68,2.10) .
224 (1.98,2.54) —_—— 3 68945 1551  1.80(1.61,2.01) ——
2.10(1.85,2.37) N
203(1.79,2.30) ——

Non-fatal major cardiovascular event 1.52 (1.44, 1.60) - 1 68945 8112  1.37(1.30, 1.44) -
149 (1.41,157) - 2 68945 8112 1.34(1.27,141) -
1.42 (1.35, 1.50) -
1.39(1.32, 1.47) -

Myocardial infarction or coronary heart disease death 1.58 (1.48, 1.69) - 1 68945 4702  1.39(1.30, 1.49) -
1.54 (1.45, 1.65) - 2 68945 4702  1.35(1.26, 1.45) -
1.46 (1.37, 1.56) -
1.42(1.33,1.52) -

Stroke 1.65 (1.54, 1.78) - 1 68945 4961  1.49(1.40, 1.59) -
1.62(1.51,1.74) - 2 68945 4961  1.47(1.37,1.57) -
156 (1.45, 1.67) -

153 (1.42, 1.64) -

Ischaemic stroke 1.61(1.48,1.76) -8 1 68945 3381 1.56(1.44,1.69) -
157(1.44,1.71) - 2 68945 3381 1.53(1.41,1.65) -
1.51(1.38, 1.65) -
1.48(1.36, 1.62) -

Haemorrhagic stroke 1.54 (1.32, 1.79) el 1 68945 1565  1.36 (1.20, 1.53) —-—
153 (1.32,1.79) = 2 68945 1565 1.34(1.19,1.51) )
1.49 (1.28, 1.74) —

148 (1.27,1.73) ——

05

1 15 2 25
Hazard ratio (85% Cl)

0.5 1 15 2 25 3
Hazard ratio (95% CI)

Figure 1. Serial-adjusted risk of cardiovascular disease outcomes associated with severe (hospital-treated) infectious disease
in the UK Biobank and replication cohorts.

Sipila PN, Circulation, 2023



Infection sévere - délai d’apparition

e UK Biobank (total N=331683, 11649 major cardiovascular events) Finnish multicohort sample (total 9663 major events)
Exposure exposure (days) N (exposed) HR (95% C1) N (exposed) HR (95% C1)
b 4 Any infectious disease vs not 130 34891 7.87 (6.36, 9.73) - 32833 7.64 (5.82, 10.03) ———
ur-ri Sque p recoce 31365 3227 208(182,237) | X - 34143 230(198,268) -
A 15 1.4 1 -
>366 48483 1.36(1.29, 1.43) = 66101 1.34(1.27,141)
Any bacterial infection vs not 1-30 31876 7.45(5.94,9.34) —-— 30856 7.40 (5.58, 9.82) ——
31-365 32288 2.12(1.86,243) - 31928 2.23(1.90, 2.62) -
>366 44506 1.35(1.28, 1.42) - 58738 1.37 (1.30, 1.44) -
P d d 1 t X 1 1 130 7399 11.88(8.63, 16.36) —e— 8219 1077 (7.43, 1560) e
craurc ans 1¢ emp S 31-365 6829 3.01(243,3.73) . 8042 265 (2.09, 3.36) -
>366 6930 1.73(1.54, 1.94) - 10149 1.52(1.37, 1.68) -
Non-pneumonic bacterial infection vs not 1-30 27533 6.63(5.11,861) —— 25776 4.75(3.21,7.02) —
31365 28230  1.97(1.70,2.29) - 26949 2,01(1.67,242) -
>366 39829 1.30(1.22,1.37) . 51960 1.34(1.27,1.42) -
Gastroenteritis vs not 1-30 5927 3.44(1.61,7.31) —_— 3485 6.92 (3.15, 15.20) —_———
31-365 5910 1.68 (1.20, 2.37) == 3666 2.19(1.39, 3.45) =
>366 5953 1.34(1.15,1.57) - 7814 1.38(1.21,1.57) -
Pneu monic Skin infection vs not 130 5135 1.82(0.59, 5.66) —t—— 530 4.64(220,9.76) ——
31365 5401 1.35(0.92, 1.99) c. 5452 2.19(1.58, 3.05) ——
. . . . >366 8196 1.27 (1.14,1.42) - 6604 1.73(1.56, 1.92) -
Infectlons Vlrales re SplratOIreS Urinary tract infection vs not 130 5554 7.40 (458, 11.97) —_— 3909 452(2.13,957) e
31-365 5714 2.44 (1.86, 3.20) —.- 3949 3.30 (2.48, 4.37) —-—
>366 7242 1.36(1.21, 1.54) - 5239 1.63(1.42, 1.88) -
Any viral infection vs not 1 2 130 ass2  12.75(8.17,19.91) — 3522 9.21 (4.20, 20.20) —
X 31-365 4207 1.69(1.12, 2.54) —— 3753 2.41(1.45, 4.00) —_——
>366 4712 1.41(1.21, 1.65) - 9185 0.97 (0.84, 1.13) -+
Non-infectious hospitalisation vs not 1-30 96514 3.74(2.96,4.72) —-— 83582 3.46(2.48,484) ==
(excluding diabetes and vascular conditions) 31-365 106126 1.50 (1.34, 1.68) - 88379 1.30(1.11, 1.54) o]
>366 252409 1.31(1.25,1.37) . 190886 1.27(1.20,1.33) -
— ey + T ey
025 05 1 2 4 8 16 32 025 05 1 2 4 8 16 32
Hagzard ratio (95% CI) Hazard ratio (95% CI)

Figure 2. Risk of major cardiovascular event associated with any severe (hospital-treated), bacterial, and viral infections by
time since infection in the UK Biobank and replication cohorts.
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Grippe et infartus du myocarde

n=11208 Table 2. Age- and Season-Adjusted Incidence Ratios for Acute Myocardial Infarction (AMI) Occurring After Acute Respiratory Infec-
ler IDM apres 40 ans tion (ARI) Overall and by Sex, Age, Infarction Type, and History of Vascular Disease

3927 patients avec syndrome respiratoire

Adjusted Incidence Ratio (95% Confidence Interval), by Period of Infection Risk in Days®

. , Baseline
Sur—rlsque precoce Model 1-3(=52) P’  4-7(n=44  8-14(n=48  1528(n=80) 29-91(n=262) (n=3441)
Jl J’2 J3 Overall 4.19 (3.18-5.53) 2.69 (1.99-3.63) 1.66(1.24-2.23) 1.41(1.12-1.77) 1.05(.92-1.21) 1.00
Men 4.32 (3.02-6.19) .82 2.01(1.28-3.16) 1.28(.83-1.97) 1.39(1.03-1.89) 0.99 (.82-1.19) 1.00
Women 4.05 (2.62-6.27) 3.66 (2.45-5.46) 2.22 (1.560-3.29) 1.44(1.01-2.06) 1.16(.94-1.43) 1.00
Age, y
<60y 1.46 (.47-4.55) 1.46 (.54-3.91) 1.88 (.97-3.65) 1.60 (.88-2.56)  0.84 (.569-1.21) 1.00
60-69 y 3.93(2.15-7.18) .13° 1.89(89-4.00) 1.09(51-2.30) 0.96 (.54-1.71)  1.03 (.77-1.38) 1.00
80 ANS 111 “
>80y 5.94 (3.90-9.04) .023° 3.18(1.93-5.25) 1.40(.79-2.48) 1.35(.88-2.07)  1.31 (1.04-1.66) 1.00
Infarction type
STEMI 4.66 (3.04-7.15) .53 1.76 (.97-3.21) 1.77 (1.12-2.80) 1.13(.74-1.71)  0.98 (.78-1.23) 1.00
NSTEMI 3.89 (2.71-5.60) 3.25(2.30-4.60) 1.60(1.10-2.33) 1.58(1.20-2.09) 1.10(.93-1.31) 1.00
History of vascular disease
No 432 (3.10-6.02) .73 3.00(2.12-4.25) 1.68(1.18-2.39) 1.37(1.03-1.82) 0.99 (.83-1.17) 1.00
Yes 3.89 (2.35-6.42) 2.03(1.11-3.69) 1.62(97-2.72) 1.49(1.00-2.21) 1.19(.95-1.51) 1.00

Warren-Gash C, The Journal of Infectious Diseases, 2012

24es JNI, GRENOBLE



Déces par coronaroP attribuable a la grippe

95% Uncertainty Interval

Location Lower Upper

Global 3% 5%
Southeast Asia, East Asia, and Oceania 3% 6%
Central Europe, Eastern Europe, and Central Asia 2% 4%
High-income 2% 4%
Latin America and Caribbean 3% 6%
North Africa and Middle East 2% 5%
South Asia 3% 6%
Sub-Saharan Africa 2% 5%

Chaves SS, eClinicalMedicine Lancet, 2023
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Déces par coronaroP attribuable a la grippe

95% Uncertainty Interval

Location Lower Upper
Global 3% 5%
Southeast Asia, East Asia, and Oceania 3% 6%
Central Europe, Eastern Europe, and Central Asia 2% 4% 1799 Central Europe, Eastern Europe, High-income Latin America and
High-income 2% 4% :ZZZZ and Central Asia Caribbean
Latin America and Caribbean 3% 6% 110,000
North Africa and Middle East 2% 5% 90,000
South Asia 3% 6% 70,000
Sub-Saharan Africa 2% 5% 50,000

30,000 g — s

10,000 - — ————

2 . . t . .
£ 17000 North Africa and Middle East South Asia Southeast Asia, East Asia, and
§ 150,000 Oceania
2130000
@ 110,000
5
£ 90,000
3
2 70,000
?50_000
an.ouo
. . . g - e
Part majoritaire chez les + 75 ans T e i e o e
L I N R R M A O
170000 Sub-Saharan Africa
150,000
130,000
110,000
90,000 Age group 50-64 65-74 —— 75+ Total
70,000
50,000
30,000
10,000 —
o
B I S SR

Year

Fig. 4: Influenza-attributable ischemic heart disease (IHD) deaths by age group, super regions, and year, from 2010 through 2019. Shaded area indicates 95% uncertainty
interval (Ul).

Chaves SS, eClinicalMedicine Lancet, 2023
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Physiopathologie

24es JNI, GRENOBLE

Platelet activation

Endothelial activation/dysfunction
Activation of coagulation

Systemic inflammation
Inflammation in the
atherosclerotic plaque

Rupture/thrombosis
of plaque

Agent
pathogéne

Hypoxemia
Tachycardia
Hypotension
Fever

Acute coronary .
syndrome Direct myocardial damage # . cc
source:

Bocale R, European Heart Journal (S), 2022



Physiopathologie

Hote

Vieillissement cardiovasculaire

Rat adulte de 4 mois,

pas de fibrose. (fibrose interstitielle).
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Platelet activation
Activation of coagulation

|

Endothelial activation/dysfunction]

Systemic inflammation
Inflammation in the
atherosclerotic plaque

Rupture/thrombosis
of plaque

Agent
pathogene

Hypoxemia
Tachycardia
Hypotension
Fever

Direct myocardial damage

Acute coronary
syndrome

source: CDC

Bocale R, European Heart Journal (S), 2022
Swynghdauw B, Réalité cardiologique, 2012



Le « tunnel » démographique

Structure par age

2023
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Vaccination antigrippale - IAMI Trial

3

>

Cumulative incidence (%) Primary outcome

—— Vaccine
—— Placebo

—— Vaccine

== 41%

mortalité tt cause

®
®

. . -28% composite
Essai randomisé (30 centres)

1290/ groupe

@
>

Population

Cumulative incidence (%) All-cause death T

o

60 ans (moy) ) )

s 12 3 ) s 12
Months since randomisation Months since randomisation
M No. at risk No. at risk
ase algue Vaccine 1272 1241 1222 1207 1197 Vaccine 1272 1249 1241 1234 1227
Placebo 1260 1207 1189 nm 1164 Placebo 1260 1221 1210 1203 194
Suivi 12 mois c D .
— Vaccine —— Vaccine
—— Placebo —— Placebo

®

o -41% NS Infarctus

] Mort CV

Evalue I'effet de la vaccination anti grippale sur
la survenue d’évenements CV majeurs.

Cumulative incidence (%) CV death
Cumulative incidence (%) AMI

3 6 9 12 3 6 9 12
Months since randomisation Months since randomisation
No. at risk No. at risk
Vaccine 1272 1249 1241 1234 1227 Vaccine 1272 1245 1229 1214 1204
Placebo 1260 1221 1210 1203 1194 Placebo 1260 1208 192 1180 167
Figure 2. Kaplan-Meier event curves of the infl ine and placebo groups for the primary composite end point

of all-cause death, myocardial infarction, or stent thrombosis in a time-to-event analysis (A), for all-cause death (B), for
cardiovascular death (C), and for myocardial infarction (D).

Frobert O, Circulation, 2021
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Vaccination antigrippale - IAMI Trial

A ° 10 B 104
£ —— Vaccine —— Vaccine
8 | — Piace o . £ | — Ppace
, o i -28% composite . " -41%
Essai randomisé (30 centres) g 3 .
1290/ £ o] 2 mortalité tt cause
groupe : £
Population £ £
s g
60 ans (moy) ’ ; ; B ) ° 3 3 H %
Months since randomisation Months since randomisation
Phase aigue IDM " i = = " e 2 2 =
c 104 D 104
——— Vaccine —— Vaccine
. . £ —— Placebo _ —— Placebo
IAMI Trial Post-MI checklist | £y -41% e Ns Infarctus
i CV Death . .. = g
Majoreegxcte;se cv All Cause Death  Magnitude of reduction in £ o Mort CV 8 o
recurrent CV events: ] 3
m S 4 o 4
] s 3
}@( @ * Statins, beta-blockers, %:3 £ 3z ’_,_,—ﬁ:j_ff_,—
ACEI/ARBs by 17-30% | &,
° 3 3 3 P 3 : 3 P
Months since randomisation Months since randomisation
28% 41% 2 5 NOV:;‘: 1272 1249 1241 1234 1227 Nuv:clc?:: 1272 1245 1229 1214 1204
. lnﬂuenza vacc'nahon - Placebo 1260 1221 1210 1203 1194 Placebo 1260 1208 192 1180 167
bY 15-49% Figure 2. Kaplan-Meier event curves of the infl ine and placebo groups for the primary composite end point

of all-cause death, myocardial infarction, or stent thrombosis in a time-to-event analysis (A), for all-cause death (B), for
cardiovascular death (C), and for myocardial infarction (D).

Frobert O, Circulation, 2021
Maniar YM, Current Cardiology Reports, 2022
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Vaccination antigrippale méta-analyse

8 RCT
n=14 420

Vaccin =
- 25% risque
d’¢évenement CV Majeur

Pas d’effet sur
Mortalité CV
Mortalité tt cause
IDM
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a Updated meta-analysis of RCTs evaluating
influenza vaccine and risk of Major Adverse
Cardiovascular Events

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Govaret et al. 1994 7 927 5 911 3.1% 1.38 [0.44; 4.32]
Gurfinkel et al. 2004 32 151 54 150 16.8% —
Ciszewski et al. 2008 9 325 17 333 59%
De Villiers et al. 2010 20 1620 20 1622 8.9%
Phrommintikul et al. 2011 21 221 42 218 12.3% ——
Frobert et al. 2021 67 1272 91 1260 20.4% ——
Loeb et al. 2022 520 2560 568 2569 32.6% ]
Total (95% Cl) 7076 7063 100.0%  0.75 [0.57; 0.97] .
Prediction interval [0.43; 1.28]

I

Heterogeneity: Tau? = 0.0329; Chi’ = 13.67, df = 6 (P = 0.03); 2 = 56%
Test for overall effect: t = -2.72 (P = 0.03) 0.5 1 2
Favors vaccine  Favors control

b Updated meta-analysis of RCTs evaluating influenza
vaccine and risk of cardiovascular mortality

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Govaret et al. 1994 6 927 3 911 101%  1.97([0.49; 7.84]
Gurfinkel et al. 2004 9 151 26 150 19.6%  0.34[0.17; 0.71] ——
Ciszewski et al. 2008 2 325 2 333 6.1% 1.02[0.15 7.23] —_—
De Villiers et al. 2010 20 1620 12 1622 19.8%  1.67[0.82; 3.40] i
Keshtkar-Jahromi et al. 2010 2 14 1 140 4.3% 1.99[0.18; 21.65]
Phrommintikul et al. 2011 5 221 12 218 14.4%  0.41[0.15; 1.15] 3
Frobert et al. 2021 34 1272 56 1260 25.7%  0.60[0.40; 0.91] -
Total (95% ClI) 4657 4634 100.0%  0.77 [0.39; 1.50] ———
Prediction interval [0.18; 3.29] —

| o P e

Heterogeneity: Tau? = 0.2470; Chi’ = 13.97, df =6 (P = 0.03); I = 57%
Test for overall effect: tg = -0.97 (P = 0.37) 01 051 2 10
Favors vaccine  Favors control

¢ Updated meta-analysis of RCTs evaluating
influenza vaccine and risk of all-cause mortality

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Ciszewski et al. 2008 3 325 3 333 37% 1.02[0.21;5.04]
De Villiers et al. 2010 33 1620 24 1622 20.3% L
Phrommintikul et al. 2011 6 221 12 218 8.9%
Frobert et al. 2021 37 1272 61 1260 26.0% ——
Loeb et al. 2022 428 2560 473 2569 41.1% .
Total (95% Cl) 5998 6002 100.0%  0.84 [0.54; 1.33] ———
Prediction interval [0.33; 2.18] S—
Heterogeneity: Tau? = 0.0621; Chi? = 7.97, df = 4 (P = 0.09); I* = 50%

Test for overall effect: t; = -1.03 (P = 0.36) 0.2 05 1 2 5
Favors vaccine  Favors control

d Updated meta-analysis of RCTs evaluating
influenza vaccine and risk of Myocardial infarction

Vaccine Placebo Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Random, 95% CI MH, Random, 95% CI
Gurfinkel et al. 2004 5 151 8 150 89%  0.62[0.21;1.85) :
Ciszewski et al. 2008 6 325 9 333 102%  0.68[0.25; 1.90] —_—
Phrommintikul et al. 2011 6 221 15 218 123%  0.39[0.16;1.00) —&——
Frobert et al. 2021 25 1272 29 1260 38.0%  0.85[0.50; 1.45]
Loeb et al. 2022 21 2560 23 2569 30.6%  0.92[0.51; 1.65]
Total (95% CI) 4529 4530 100.0%  0.75[0.52; 1.10]

Prediction interval

Heterogeneity: Tau Chi? =266, df = 4 (P = 0.62); I° = 0%

Test for overall effect: t; = -2.08 (P =0.11) 0.2 05 1 2 5
Favors vaccine  Favors control

[0.49; 1.16]

Maniar YM, Current Cardiology Reports, 2022
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Vaccination antigrippale méta-analyse

ﬁ ; 5= w@"

High risk or established
~ population: 217,072

8 études (5 RCT + 13 observ)
n=217 072

/\

2 ﬁ; & =

(@

[ cardiovascular Heart |

f'\r:loftaallllst: Mace Mortality Failure
., P<0.001 P<0.001 P=0.01 P<0.001 P=0.12
Mortalité toute cause Km0 Lineamong patents with ecaioned Cor
-29%
Infarctus

-18%

Evenement Clinique sévere
-17%
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Non vaccinated
group: 105,999

Prévention secondaire

- précoce (Phase aigue)
ou
—> tardive (Phase stable)

Stroke

P=0.61

or at high risk

Mortalite CV
-22%

Jaiswal V, European Journal of preventive Cardiology, 2022
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Vaccination et Troubles neuro-cognitifs

Study %
ID HR (95% Cl)  Weight

Wiemken (2021) Ve 0.86 (0.83, 0.88) 6.54
17 études Scherrer (VHA) (2021) - 0.58 (0.54, 0.63) 6.25
Scherrer (MarketScan) (2021) —— 0.58 (0.48, 0.70) 4.96

1

Lophatananon (2021) = 0.81 (0.66, 0.99) 4.73
Verreault-1 (2001) S 0.40 (0.25, 0.65) 2.12
n=1857 134 Verreault-2 (2001) — = 0.54 (0.30, 0.97) 1.58
Verreault-3 (2001) ———t— 0.81(0.55, 1.19) 2.77
*
——

Scherrer (VHA) (2021) 0.69 (0.67, 0.72) 6.52 0
A Scherrer (MarketScan) (2021) 0.65 (0.57, 0.75) 5.62 —3 5 A)
age moycen 70 ans Wiemken (VHA) (2021) = 0.50 (0.43, 0.59) 5.36
o . Wiemken (MarketScan) (2021) —_— 0.58 (0.38, 0.89) 2.47 4
Suivi moyen 10 ans (maX 20) Luo (2020) B 0.68 (0.62, 0.74) 6.15 de demence
Liu (CKD) (2016) — 0.64 (0.57,0.71) 5.93
Lee (2020) - 0.67 (0.61, 0.74) 6.07

Tyas (2001) —_— 0.40 (0.17, 0.96) 0.83 CheZ le S VaCCiné S

Wilkinson (2021) |- 0.83 (0.75, 0.93) 5.96
Klinger (2021) ——t 0.84 (0.65, 1.08) 4.16
Kim (2021) — 0.41(0.21,0.80) 1.28
Goffrit (2019) —i— . 0.21(0.12,0.35) 1.88
Liu (CHF) (2016) - 0.65 (0.60, 0.71) 6.19
Ukraintseva-1 (2020) ——, 0.43 (0.30, 0.62) 2.98
Ukraintseva-2 (2020) —_ 0.67 (0.49, 0.91) 3.55
Amran (2020) | 0.83 (0.76, 0.91) 6.10
Overall (I-squared = 91.8%, p = 0.000) O 0.65 (0.60, 0.71) 100.00

1
NOTE: Weights are from random effects analysis |

,1I24 1 8})5

FIGURE 2 | Overall association between adult vaccinations and subsequent dementia risk. Wu X, Frontiers in Immunology, 2022
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Vaccination et Troubles neuro-cognitifs

Grippe -26%
Zona -31%
DTP -31%

Hépatite A, B

Notamment chez > 70 ans
A partir du 4éme vaccin ?

Quelle que soit le type de TNC

“UNI

2023
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TABLE 3 | Subgroup analysis of the association between vaccination and dementia risk.

Subgroups Studies HR (95%Cl) P overall effect Heterogeneity (I, Py) Effects model
Total 17 0.65 (0.60, 0.71) <0.001 91.8%, <0.001 Random
Vaccine type
Influenza 9 0.74 (0.63, 0.87) <0.001 97.7%, <0.001 Random
Herpes zoster 3 0.69 (0.67, 0.72) <0.001 10.8%, 0.339 Fixed
Tdap' 3 0.69 (0.58, 0.82) <0.001 97.1%, <0.001 Random
Bacillus Calmette-Guerin 3 0.42 (0.17, 1.07) 0.069 91.5%, <0.001 Random
Pneumonia 2 0.68 (0.41, 1.13) 0.137 92.8%, <0.001 Random
Poliomyelitis 2 0.78 (0.44, 1.40) 0.406 73.6%, 0.052 Random
Other 1 0.78 (0.74, 0.81) <0.001 21.0%, 0.256 Fixed
Gender
Male 5 0.66 (0.58, 0.74) <0.001 56.8%, 0.055 Random
Female 5 0.67 (0.63, 0.72) <0.001 0.0%, 0.911 Fixed
Age
<70 years 5 0.74 (0.66, 0.84) <0.001 72.6%, 0.001 Random
>70 vears 7 0.64 (0.57. 0.72) <0.001 94.6%, <0.001 Random
Dose*
1 vaccine 3 1.03 (0.98, 1.08) 0.229 6.9%, 0.342 Fixed
2-8 vaccine 3 0.87 (0.74, 1.02) 0.088 88.9%, <0.001 Random
>4 vaccine 4 0.51 (0.32, 0.80) 0.003 98.7%, <0.001 Random
Dementia type
Alzheimer's disease 10 0.63 (0.55, 0.72) <0.001 87.9%, <0.001 Random
Vascular dementia 1 0.60 (0.45, 0.80) <0.001 NA NA
Other dementia 1 0.69 (0.62, 0.75) <0.001 NA NA

Wu X, Frontiers in Immunology, 2022
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Les syndromes gériatriques

1/ fréquence augmente avec 1’age

2/ multifactorielle

3/ conséquences de cette situation de santé sont fréquentes

4/ prise en charge multi disciplinaire avec une prise en charge globale

Trouble cognitif Confusion
Dénutrition Dépression

dépendance

Chute, trouble de la marche
Fragilité

incontinence Escarre désafférentation
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Les syndromes gériatriques

1/ fréquence augmente avec 1’age

2/ multifactorielle

3/ conséquences de cette situation de santé sont fréquentes

4/ prise en charge multi disciplinaire avec une prise en charge globale

Trouble cognitif
Dénutrition Dépression

Dépendance

Chute, trouble de la marche
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Les syndromes gériatriques

Comment mourir guéri de son infection ??

Trouble cognitif
Dénutrition Dépression

Chute, trouble de la marche
Fragilité

Incontinence Escarre Désafférentation
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Infection urinaire et confusion

TABLE 2 Summary of results demonstrating pooled odds ratios in the main meta-analysis, sensitivity analysis and subgroup meta-
analysis of associations between delirium and urinary tract infections in older adults

Heterogenity Egger's test
Type of analysis N OR (95% CI) pvalue Q pvalue P t p value
Mc¢ta- analyse All studies?0-23-32-56 29 |12.67(212-3.36) || <0001 7087 <0.001 6049 295 0.007
After removing the study with the highest weight* 28 [12.77(224-3.43) || <0001 4722 0009 4283 106 0.301
After removing one clear outlier®s 28 | 2.57 (2.06-3.20) <0.001 63.07 <0.001 57.19 262 0.014
, Studies in which participants with delirium were 26 | 2.62(2.05-3.34) <0.001 59.16 <0.001 57.74 2.81 0.010
29 études compared with non-delirium controls**!-23:32-38:40-55
n=16 618 Studies in which participants with UTI were compared 3 || 3.07 (1.33-7.06) 0.008 1029  0.006 80.56 1.03 0.490
with non-UTI controls?%39:56
>65 ans Studies with a diagnosis of delirium based on DSM or 15 || 3.01 (225-4.01) || <0.001 2282 0063 3864 275 0.017
ICD criteriaz?;,32,36-40,42,45,46,49,50,53-55
Studies with a diagnosis of UTI based on 2| 14.15(1.32-13.05) 0.015 4.88 0.027 79.50 NA NA
microbiological urine tests?>%¢
Association IU / Delirium Studies conducted in the clinical 23 | 3.22(237-437) || <0.001 6394 <0001 6559 3.11 0.005

settingu'”' 32-38,41-46,48-50,52,54-56

Studies conducted in nursing homes2%47:5! 3 | 1.64 (1.09-2.48) 0.018 2.14 0.343 6.60 0.52 0.696
<0.001 1.19 0.276 1590 NA NA

Studies of population-based samples3®4° 2 11219 (1.52-3.14)

Abbreviations: N, number of studies included in the analysis; NA, not applicable; OR, odds ratio; 95% CI, 95% confidence interval.

Krinitsi D, J of American Geriatric Society, 2021
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Infection urinaire et confusion

TABLE 2 Summary of results demonstrating pooled odds ratios in the main meta-analysis, sensitivity analysis and subgroup meta-
analysis of associations between delirium and urinary tract infections in older adults

Heterogenity Egger's test
B Type of analysis N OR (95% CI) pvalue Q pvalue P t p value
M cta- analys c All studjes?0-23:32-56 29 [12.67 (2.12-3.36) <0.001  70.87 <0.001 60.49 295 0.007
After removing the study with the highest weight** 28 [12.77 (2.24-3.43) | <0.001  47.22 0.009 42.83 1.06 0.301
*ate s s Aft i 1 tlierss 28 | 2.57 (2.06-3.20 <0.001  63.07 <0.001 57.19 262 0.014
Association IU / Delirium eI TEmOvIng one cieat outiet ( )
Studies in which participants with delirium were 26 | 2.62(2.05-3.34) <0.001  59.16 <0.001 57.74 2.81 0.010

>65 ans compared with non-delirium controls*>2!2332-38,40-55

Studies in which participants with UTI were compared 3 | 3.07 (1.33-7.06) 0.008  10.29 0.006 80.56 1.03 0.490
with non-UTI controls?%39:56

n=16 618

Studies with a diagnosis of delirium based on DSM or 15 | 3.01(2.25-4.01) = <0.001 22.82 0.063 38.64 275 0.017
ICD criteria233236-40,42,45,46,49,50,53-55

Studies with a diagnosis of UTI based on 2| 14.15(1.32-13.05) 0.015 4.88 0.027 79.50 NA NA
microbiological urine tests?>%¢

Studies conducted in the clinical 23 | 3.22(2.37-4.37) || <0001 6394 <0.001 6559 3.11 0.005
Setting?!-23:32-38,41-46,48-50,52,54-56

Studies conducted in nursing homes2%47:5! 3 | 1.64 (1.09-2.48) 0.018 2.14 0.343 6.60 0.52 0.696

Ld 4 °
L al atr() g eénie Studies of population-based samples*4© 201219(1.52-3.14) | <0001 119 0276 1590 NA NA

Abbreviations: N, number of studies included in the analysis; NA, not applicable; OR, odds ratio; 95% CI, 95% confidence interval.

Krinitsi D, J of American Geriatric Society, 2021
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Mortaliteé post covid chez les confus

Revue systématique
Méta-analyse

Figure 3. Mortality risk in COVID-19 patients with and without delirium

n=11 553 covid

First author Death / COVID-19 patient; with delirium, n|| Death / COVID-19 patient without delirium, n ' Odds ratio (95 % C1) weight, % Study quality
Garcia Clemente MM 17/29 17/22| 169 (70 -412 ) 54 Good - R E—
. Steinmeyer Z(1) 3/30 14/64 0.4 (01-15 ) 42 Good I T —
ConfUSlOIl Steinmeyer Z(2) a1 13/83 31 (08 -120) 41 Good |- J e S
, ° LiuD 5/17 78/582 27 (09 -79 ) 49 Moderate |- [ E—
Prevalence 24 A) Zerah L(1) 81/205 169/616 17 (12 -24 ) 69 Good - -
Zerah L(2) 200/330 50/491 13.6 (94 -196 ) 68 Good - —;—
Vena A 22/25 98/250 114 (33 -390 ) 44 Good - e —
Vrillon A 17/54 5/22 16 (05 - 439 ) 47 Good - —_— .
Garcez FB 129/234 144/473 28 (20-39 ) 69 Moderate | -
Helms J 19/118 2/22 19 (04 -89 ) 37 Moderate |- s
Ticinesi A 432/758 28/94 3.1 (20 -50 ) 66 Moderate  |= ——
Kennedy M 84/226 154/591 17 (12 -23 ) 69 Good - -
Khan SH 50/215 8/53 17 (08 -39 ) 57 Moderate |~ —a—
De Smet R 8/34 11/47 10 (04 -29 ) 50 Good - —_—
Mendes A 15/27 55/193 31 (14-71) 56 Good - ——
Poloni TE 11/14 10/43 121 (28 -521) 39 Good = ——l———
Maguire D 10/16 29/106 a4 (15 -133 ) 48 Good = —_—l—
Marengoni A 18/25 21/66 55 (20 -152 ) 51 Moderate |~ ——
Ihle-Hansen H 8/26 6/47 3.0 (09 -100 ) 45 Moderate [~ —_—
Total (random effects) 1133/2394 912/4063 3.2 (21 - 48 ) 1000 - e
Heterogeneity: Q=129.0, DF=18 (P<0.01); I’=86.1% | R | T T |
for 0 0 0.1 1 ] 10 100
Mortalité 47% 22% X 3 chez le confus Odds ratio

Shao SC, Age Ageing, 2021
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Dénutrition “étude Pneumonie-Poids”

Impact d’une hospitalisation pour PAC sur le statut nutritionnel a M3

Pendant I’hospitalisation
42% perdent > 1% poids du corps
14% perdent > 5 %

A 3 mois
49% perdent > 1% poids du corps

24% perdent > 5 %

&8 24¢s NI, GRENOBLE

Lumale S, Gavazzi G
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Dénutrition “étude Pneumonie-Poids”

Impact d’une hospitalisation pour PAC sur le statut nutritionnel a M3

100
80
60
40 A l'entrée d'hospitalisation
20 A 3 mois de I'hospitalisation

0

Apports Apports
énergétiques protéiques

Lumale S, Gavazzi G
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Pneumonie et Dépendance

Dépendance fonctionnelle Pneumonies

Statut fonctionnel < !
= FDR indépendant de ?

N/

v~ La gravité de la pneumonie

v~ La mortalité a court et long terme
v~ La durée d’hospitalisation
v~ Réadmissions a 1’hopital
Mody et al. JAGS 2006, Ochoa Gondar et Al. Int J Clin Pract 2011,

zUNl Almirall et al. Eur resp J 2000, Greysen et al. JAMA Intern Med 2015, El

2023 Solh et al. JAGS 2005,
Gren 24es JNI, GRENOBLE



Pneumonie et Dépendance

Prévalence du déclin fonctionnel entre 15 jours avant 1’hospitalisation et 3 mois apres la sortie

n=81 % 1C95%
Déclin ADL d’au-moins 0,5 48/81 59% [48% ; 70%]
ADL stable 29/81 36% [25% ; 47%]
Gain ADL d’au-moins 0,5 4/81 5% [1% ; 12%)]

60% des survivants déclinent a 3 mois
Perte moyenne de points sur le score ADL :
e Déclin moyen dans la population = -0.86 IC95%]-1.14 ; -0.58] o
o Déclin moyen chez les déclineurs = -1.51 IC95%[-1.88 ; -1.14]  Perte de 25% de la performance !!

These M. Arduin, Gavazzi G, 2021
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Pneumonie et Dépendance

Analyse multivari¢e
Facteurs associ¢s au déclin fonctionnel des patients entre 15 jours avant I’hospitalisation et 3 mois

apres la sortie

Coef 1C95% p
Sortie d’hospit en dehors du domicile 0,83 [-0,89 ; 2,54] 0,94
rA.OI?a>_= meédiane . Qo 1089:229] 086
IScore de Fine >= médiane 1,66 [-0,12; 3,45] 0,07 :
‘MMA 3 Tenfrée >= médiane 7T T T T Tam T T iamasm T 076
Déclin fonctionnel pré-hospitalier 2,75 [0,80; 4,69] 0,01
Déclin fonctionnel hospitalier 3,9651 [1,10;6,83] 0,01 ]

Perte fonctionnelle pré-hospitaliere et PER hospitaliére

These M. Arduin, Gavazzi G, 2021
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Dépendance liée a I’hospitalisation  >30% des sujets agés

Motif el | | b

d’hospitalisation F NEE IE Systeme de soin

Dépendance liée
a ’hospitalisation

Profil
du patient
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Dépendance liée a I’hospitalisation

— g
o Systeme de soin

Dépendance liée
a ’hospitalisation

Dépendance iatrogene

Evitable a 80%

2023
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Prévenir la dépendance iatrogene liée a I’hospitalisation

Dépistage i
Suivi —
Prévenir la dépendance iatrogéne liée a

I’hospitalisation chez les personnes agées

CLES

«=« ORGANISATION DES PARCOURS

Natk
Professionne:
i

el Gériatrie

-NE POINTS
Traitement

des syndromes gériatiques

Q N .
" Immobilisation

Confusion

Dénutrition
Chutes

Incontinence urinaire
JI

24+ INI, GRENOBLE latrogénie



Cas clinique

Comorbidités
HTA
PR (cortico)
Hypothyroidie
IRC modérée

K 3D ADL 6/6 IADL 8/&

Statut
de base

[

Temps
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Cas clinique

75 ans \

Comorbidités
HTA
PR (cortico)
Hypothyroidie
IRC modérée

ADL 6/6 IADL S/y

Diarrhée
aigue

Statut
de base

Pré hospita

/l

Temps

Diarrhée
aigué
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Cas clinique

/ Di0p) 75 ans \

Comorbidités
HTA
PR (cortico)
Hypothyroidie
IRC modérée

ADL 6/6

k././

Diarrhée
aigue

IADL 8/y

Statut Evolution étiologique
de base favorable

Choc
hypovolémique

Pré hospitalier Phase aigue

ADL

Temps

Diarrhée
aigué

/ SAMU - USC

Gastro-entérite virale
Evolution favorable

Choc hypovolémique sur diarrhées

~
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Cas clinique

"

(=)

K././

75 ans
Comorbidités

ADL 6/6

~

HTA

PR (cortico)
Hypothyroidie
IRC modérée

IADL 8/&

Diarrhée
aigue
Statut
de base

Choc
hypovolémique

Pré hospitalier

Phase aigue

Evolution étiologique
favorable

Post phase aigue

Diarrhée
aigué

ADL

Temps

-

-

SAMU - USC
Choc hypovolémique sur diarrhées
Gastro-entérite virale
Evolution favorable

Asthénie

~

Perte d’indépendance // “non récupération” a J13

/

Syndrome geriatrique

¢

Rééducation
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Cas clinique

Rééducation

Aide partielle pour tous les AVQ
Dégradation — Impossibilité de faire les transferts

40



Cas clinique

Rééducation

Aide partielle pour tous les AVQ
Dégradation — Impossibilité de faire les transferts

¥

CLINIQUE

Perte de force 3/5 membres inférieurs
Abolition ROT membres inférieurs
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Cas clinique

Rééducation

Aide partielle pour tous les AVQ
Dégradation — Impossibilité de faire les transferts

¥

CLINIQUE

Perte de force 3/5 membres inférieurs
Abolition ROT membres inférieurs

Hypotheése diagnostique “somatique”
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Cas Clinique “LA CLINIQUE”

Choc
. p Septique

r 7 . Diarrhé
Rééducation the ¢ Guillain Barré Ischémie digestive perforée

: . Statut Evolution étiologique
Al,de part‘lelle pour toqs .le.:s’AVQ . Je base favorable Colite CMV
Dégradation — Impossibilité de faire les transferts Choc

hypovolémique
Pré hospitalier Phase aigue Post phase aigue ComplicationS

CLINIQUE >

Perte de force 3/5 membres inférieurs
Abolition ROT membres inférieurs ADL Evolution fonctionnelle attendue

Evolution fonctionnelle suspecte

43

Hypotheése diagnostique “somatique” Temps
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Fardeau des maladies infectieuses ET de leurs complications

Quelle Strateégie ?

Traiter
I’1infection
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Fardeau des maladies infectieuses ET de leurs complications

Quelle Strateégie ?

Traiter
I’1infection

Prévention primaire
Prévention secondaire
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Fardeau des maladies infectieuses ET de leurs complications

Quelle Strateégie ?

Traiter
I’1infection

Prévention primaire
Prévention secondaire
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Fardeau des maladies infectieuses ET de leurs complications

Quelle Strateégie ?

Traiter
I’1infection

Prévention primaire
Prévention secondaire

Intégrer la prise en charge des syndromes gériatriques

! |
: |
l Prise en charge nutritionnelle précoce l
| |
! |
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<= Multi-disciplinaire et Pluri-professionnel
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