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- Liens d’intérét :
* Membre du groupe prévention vaccination de la SPILF et du Ginger

e Membre du Copil du I-REIVAC
* Investigateur principal essais vaccins académiques et industriels Sanofi Pasteur;

GSK, MSD, Pfizer, Janssen, Moderna, Astra Zeneca....
e Membre du Global influenza Initiative

* Sans rémunération a titre personnel=
» Advisory Boards: Pfizer, Moderna, Janssen, Sanofi Pasteur, GSK, MSD,

Sequirus....
e Collaboration études précliniques (Sanofi Pasteur, Pfizer)
* Congres, journées scientifiques: Sanofi Pasteur; GSK, MSD, Pfizer, Moderna,

Quiagen....



Vision de la vaccination

 Réduction de Uinfection, des complications infectieuses, hospitalisation,
déces....

* Parmi les complications des infections, ily a aussi des complications non
infectieuses: événements cardio-vasculaires, chutes, perte d’autonomie,
confusion....notamment chez les seniors mais pas uniquement

 Ces complications sont en général plus craintes que les infections par les
seniors

* De plus en plus de données portant sur Uimpact des vaccins surles ,ieesianc

SUR LES INFECTIONS
RESPIRATOIRES A

complications non infectieuses PREVENTION VACCINALE

DES SENIORS

s

Livre Blanc, https://preventionvaccinale-seniors.fr/ tvreiane (9 -, %



Potential Mechanisms for Adverse Cardiovascular Events
Associated With Respiratory Infections

ARDS, acute respiratory distress syndrome;
MI, myocardial infarction.

Rademacher J, et al. Eur J Prev Cardiol. 2024;31:877-888.

direct myocardial effects

}.,! """'!-./,. indirect effects -
g’”:&y } L Y

viral myocarditis
direct atherogenic effects
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fever

o

thromboembolism
endothelial dysfunction
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shock
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Evidence of the impact of infections on
cardiovascular diseases

There is a double association Self-controlled case series methodology
Influenza detection date l
Respiratory infections in adults are Pre-existing cardiovascular disease 1 e t
associated with both new-onset and is a risk factor for severe Respiratory l i L
exacerbation of pre-existing cardiovascular infections outcomes in adults =
disease e
12 -
10 -
) > 81 605"

(3.8649.50)

. . Severe Respirator
Cardiovascular disease P Y

. . disease 3,p1 ,80*
Respiratory Cardiovascular events 4 (1.11411.12) (1.915.7
infection , 1 . 23 6 24) 9 5.73)
2 _ I
Also observed for zoster 0

Influenza Respiratory Illness with no
viruses other respiratory virus

Incidence ratio (95% CI)

than RSV identified
Davidson JA, et al. Lancet Digit Health. 2021;3:e773-e783.; lvey KS, et al. JAm Coll Cardiol 2018;71(14):1574-1583. 3;
Arnold FW, et al. J Am Geriatr Soc. 2020;68(5):1007-1014; .Hessami A, et al. Am J Emerg Med. 2021;46:382-391

Woodruff RC, et al. JAMA Intern Med. 2024;184:602-611; Heidecker B, et al. Eur Heart ). 2025:ehaf384. —

Kwong JC, et al. N Engl J Med. 2018;378:345-353.



Impact des vaccins sur les
éevenements cardiovasculaires



Evidence of immunization as a new pillar of cardiovascular protection

Clinical guidance from cardiology societies clearly stated that:

@ ESC European Heart Journal (2025) 00, 1-14 SPECIAL ARTICLE JACC -
European Society hupsi/idolorg/10.1093/eurheartjehal 384 Epidemiology, prevention, and health care policies © 2025 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION
of Cardiology ’ ’ PUBLISHED BY ELSEVIER

Vaccination as a new form of cardiovascular
prevention; a European Society of Cardiology

CONCISE CLINICAL GUIDANCE

clinical consensus statement 2025 Concise Clinical Guidance:

With the contribution of the European Association of Preventive Cardiology An ACC EX pe rt Consensus Statement
(EAPC), the Association for Acute CardioVascular Care (ACVC), and the Heart . -

Failure Association (HFA) of the ESC on Adult Immunizations as

Bettina Heidecker ® ""23, Peter Libby 4, Vassilios S. Vassiliou®, Pa rt Of Ca rdiovascu |a|‘ Ca re

Francois Roubille®, Orly Vardeny 7, Christian Hassagera"’,

Michael A. Gatzoulis ® '°, Mamas A. Mamas © '", Leslie T. Cooper ©® ',

Felix Schoenrath®'3, Marco Metra ® ', Offer Amir ® 5, Scott D. Solomon'$,
UIf Landmesser""s, and Thomas F. Liischer!®2%%

A Report of the American College of Cardiology Solution Set Oversight Committee

For chronic cardiovascular disease, heart failure and coronary artery disease patients

Influenza vaccination
b COVID-19 vaccination
Pneumococcal vaccination:

Respiratory syncytial virus vaccination

i : Zoster vaccination
Heidecker B, etal. Eur Heart J. 2025:¢haf384. Heidenreich et al. ] Am Coll Cardiol. 2025 Nov 25;86(21):2085-2098



CONCISE CLINICAL GUIDANCE

Adult Immunizations as
Part of Cardiovascular Care:

2026 ACC Concise Clinical Guidance

A Report of the American College of Cardiology Solution Set Oversight Committee

https://doi.org/10.1016/j.jacc.2026.07.004

FIGURE 2 Evidence for Respiratory Vaccine Benefit
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Reduced cv/ All- Other
Infection / Reduced Reduced Reduced Cause Cardiac _
Pneumonia mi Stroke  HFEvents porality Benefit ey Studies
Udell et al., 2013; IAMI (Frobert et al.,
lﬂﬂﬂer;?-a ° ° ° ° ° ° 2021); DANFLU-2 (Johansen et al.,
Annua 2025); FLUNITY-HD (Johansen et al.,
2026); Liu et al., 2022*10111213
Pneumococcal Diao et al., 2016; Bonten et al., 2015;
One-time o o O © ® O AUSPICE (Hure et al., 2025)%2526
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Updated annually i @ i [ ® [ ] Altman et al., 2023; Patone et al.,
2022; Zisis et al., 2022; Al-Aly et al.,
20223032.34.35.35.3?.33
RSV Surie et al., 2025; Payne et al., 2024,
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@] [ [ ] ® ® [ ] 2024; Lee et al., 2025; Rayens et al.,
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20251.2.51.54
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Influenza vaccine

Evidence of the Influenza vaccine benefits on cardiovascular events exist for more than 20 years

Tablke 1 Anoverview of inflienza vaccine cardiovascular outcome trials

INVESTED | AMI RC-IVWE DAMFLU-1 DAMFLL -2
. . . Triltitle  Infliarz Voorie ta Hiectiak Stop  Iflienza Vocchmtio n After Myocard bl Influenza Varcina 1o A Progmatic Randambed Faslbly & Pragmathc Randombed Trelta
Influenza vaccination and cardiovascular events peleskgmioli il o il T v Ve e Heapa of

Cwacompensitad Heart Hallume “ascubar Evants High-Dise Qued ivalent Infl e nza
h f d ‘Yaccing vs Standard-Diosa
t Of evidence Quad rivalz nt [nfluenza Yoo he in
Cler Adults
Status Complated Comphtad Comple ted Compltad Facruiting
. Stapped early due to COMDAS
Tertiary pr: pandeink [undat poviered)
Eafl‘y after m)’ocard:al Partiipants 5260 2571 5125 12 477 11700
]nf]['ctlon Grow ps High dasa s standard dosa influa e Influznza wancing va ploskba Influz nza vec e vs High-do s2 qued rivale nt influa nzs High-dasa quadrvabent influa nzs
oo ha plmeba waccing [QIVHD), standard-dosa waccine (QIVCH D), standard-dass
quadrha bkt influenzm vaccine quadrhkabnt influenza vac cine
[OMWSD) [Reasibility study] [CN-50)
Frimary Time ta firstaccurrance of allkouse Campaosite endpoint o time to Compasite of O daath,  Fesibility and rebithe woccihae Primary outca ma: Hos pita kxstion Tor

Endpoint death o card bopu lmo nary nan-hital MI, non-ktal aflect heness hgh-dase flu vaccine influe nEa o preimon

In Chronic Coronary Disease and in Heart
failure patients= IA

/./ . wiﬂ\: | slbcause death, 2 new Ml ar stent
+ Stable coronary disease
* Heart failure

~ + Stroke or TIA

Moderate / ’

20-40% risk Mumber of 150 0 10 Ragltry study, 1 maln canter Raglstry
Sites
reduction of adverse Rsults High-dose trivalent hoctheted influenza  Inluenzsoccination aarlyafterMlar in - Prespeciied co-primary  Lower incklence of hospitalization  Racruting

Frobert O, et al. Eur Heart J.2023;44:621-623.
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Influenza vaccine

New, high level of evidence recently provided

POPULATION INTERVENTION COMPARISON PRIMARY OUTCOME
i}
COMMUNITY
Hospitalized o°
Adults with
Acute Heart D H D
Failure
Moderate-to-severe symptoms Free In-Hospital Vaccination Community-Based, Composite: All-Cause Mortality
(NYHA Class il or IV). Before Discharge Out-of-Pocket Vaccination or Hospital Readmission
STANDARD dose vaccine (measured over 12 months)

piitretttind
itfitteitiet

NUMBER NEEDED TO VACCINATE = 27

Only 27 patients need to be vaccinated to
prevent one death or readmission.

CLINICAL FEASIBILITY & SAFETY

.i.‘m i %n
MM
MR www

17%

REDUCTION IN
0DDS OF PRIMARY
OUTCOME

(Odds Ratio 0.83)

NO increase in serious
Vaccinated Usual Care @ ::;’: r(e::cv: ot @ adverse events
Proven safe strategy

Influenza vaccination to improve outcomes for patients with
acute heart failure (PANDA I1): a multiregional, seasonal,
hospital-based, cluster-randomised, controlled trial in China

Craig S Anderson*, Chang Hua®, Zhiyan Wang*®, Chi Wang*, Chao Jiang®, Rong Liu, Rong Han, Qiang Li, Sana Shan, Laurent Billot,
C Raina Macintyre, Anushka Patel, Hongjia Zhangt, Changsheng Mat, Jianzeng Dongft, Xin Dut

A NotebookLM

| sun LA RECHERCHE I Cardiologie
DIOVASCULAIRE

Influenza vaccination Usual care Effect size pvalue Adjusted
(n=3570) (n=4201) (95% CI) pvalue®
Primary outcome
All-cause mortality or hospital 1378/3342 (41-2%) 1843/3919 (47-0%) OR0-83 (07210 0-97); OR: 0-019;
readmission at 12 months RR 0-90 (0-86 to 0-94) RR: <0-0001F
Adjusted mortality or hospital 1243/3037 (40-9%) 1614/3487 (46:3%) OR 085 (0-72 to 0.99) 0.042

admission at 12 months#

Cluster level regression of primary
outcome incidence§

Secondary outcomes

0-40(0-11); n=77 046(014);n=87  -0-037(-0-073to-0-002) 0037

All-cause mortality at 12 months 335/3342 (10-0%) 500/3919 (12-8%) OR0-76 (0-69 to 0-84) <0-0001 0-0005
Hospital readmission at 12 months 1182/3342 (354%) 1587/3919 (40-5%) OR0-83 (070 to 0-99) 0037 0-060
All-cause mortality or hospitalisation 1018/3449 (29-5%) 1393/4010 (34-7%) OR0-84 (07210 0-97) 0018 0053
at 6 months

All-cause mortality at 6 months 263/3449 (7-6%) 398/4010 (9.9%) OR 074 (061 to 0-90) 0.0025 0.010
Hospital readmission at & months 882/3449 (25-6%) 1213/4010 (30-2%) OR0-83 (070 to 0-98) 0030 0060
Serious adverse events during follow-up

Events reported 2863 4113 - -

Patients with at least one event 1809/3444 (525%) 2426/4110 (59-0%) OR0-82 (070 to 0-96) 0013

Siteswith at least one event§ 052 (0-14); n=77 058(014);n=87  -0.042 (-0-079 to-0-004) 0030

Anderson CS, et al., Lancet. 2025 Sep 6;406(10507):1020-1081



Influenza vaccine

New, high level of evidence recently provided

~ ‘ Real-world setting

Individually randomized study Large sample size and subgroup
- . R Lot
Real-world design, minimizing bias analyses

FLUNITYseHD

" 466K =

Adequately powered older adults Generalizability
across 2 geographical areas

against severe influenza outcomes .
' ‘ and 3 influenza seasons

The largest individually randomized influenza vaccine effectiveness study to date

The HD influenza vaccine is the first* influenza vaccine proven to provide superior
protection beyond influenza for older adults

= The HD vaccine significantly reduced hospitalizations by an additional:’

Lab-confirmed Pneumonia or

influenza [ - Cardlorespl;atory AII-cauie
+31.9% || +8.8% +6.3% +2.2%
(19.7 to 42.2) (1.7 to 15.5) (2.5 to 10.0) (0.3 to 4.1)

Primary endpoint
Compared to the SD vaccine! SD
HD »

rVE

Johansen ND, et al. Lancet. 2025 Nov 22;406(10518):2425-2434.

"INNV=515

&

High dose vaccine VS
Standard dose

Hospitalization for any cardio-

4720 (2.02) 5033 (2.16) 6.3(2.5t010.0) 0.001 730 (463 to 1832)
respiratory disease
Hospitalization for any
2692 (1.15) 2880 (1.24) 6.6 (1.6 to 11.5) 0.010 1217 (706 to 5126)
cardiovascular disease
Hospitalization for any respiratory
2139(0.92) 2284 (0.98) 6.5(0.7to 11.9) 0.027 1577 (860 to 13,703)
disease
21.3(7.4to
Hospitalization for heart failure 267 (0.11) 339(0.15) . 0.003 3221 (2067 to 9308)
SSvid)
Hospitalization for myocardial -6.5(-23.7 to
369 (0.16) 346 (0.15)
infarction 8.3)
Hospitalization for atrial fibrillation 812 (0.35) 856 (0.37) 5.3 (-4.4t0 14.0) 0.27 NA
Hospitalization for stroke 545 (0.23) 574 (0.25) 5.2 (-6.8t0 15.8) 0.39 NA
MACE 1227 (0.53) 1240 (0.53) 1.2(-7.0to0 8.8) 0.78 NA
MACE (alternate definition) 1463 (0.63) 1537 (0.66) 4.9(-2.2t011.6) 0.17 NA
-2.1(-18.6to
Cardiovascular death 360 (0.15) 352 (0.15) 0.79 NA
12.1)

11
Johansen ND, et al. Circulation. 2026 Mar 17;153(11):798-806




Influenza vaccine Ml

50% Pl

7
o 45%
45% 7)) 42%

40%

Fa)
g

35%

ﬂ: 30%

30% 29%

@ 29%

25%

studies (%)

20%

L]
15% 22% 14%
15%

10%

5%

Estimated intervention efficacy/effectiveness
against pcute myocardial infarction|in different

0%

Smoking cesation 2 Statins Anthypertensive e Influenza Vaccine
drugs

Percentages are derived from multiple sources, as there is no head-to-head comparison; CV, cardiovascular.

1. Heidecker B, et al. Eur Heart J. 2025;00:1-14; 2 .Critchley J, Capewell S. Cochrane Database Syst Rev 2003;(4):CD003041 ; 3. Afilalo J, et al. J Am Coll Cardiol. 2008;51:37-45; 4. Yusuf S, et al. Lancet. 1992;340:1173-8.
5. Yusuf S, et al. N Engl J Med. 2000;342:145-53; 6. Ferrari R, et al. Expert Rev Cardiovasc Ther. 2007 Nov;5(6):1037-46; 7. Warren-Gash C, et al. Lancet Infect Dis 2009;9:601-10; 8. MaclIntyre CR, et al. Heart
2013;99:1843-8; 9. Clayton T. Heart. 2005;91:1601-2. 10. Heidenreich PA, et al. Journal of the American College of Cardiology. 2025;86(21):2085-98.
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Influenza vaccine (HD) heart failure
FVE (95% Cl)

FLUNTYeekD' o I Y

rVE for hospitalisation for heart failure {HF) for

HD-IV* compared to SD-1IVF among adults aged
265 years (n=466,320 patients?) Hazard ratio (95% Cl)

Hazard ratio for first HF hospitalisation with (0.70 (0.59-0.83))

dapagliflozin compared with placebo among
patients with NYHA class lI-IV" HF and LVEF

£40% (n=4,744 patipnts)
PR Hazard ratio (95% Cl)

R e I )
Hazard ratio for first hospitalisation for worsening valsartan

HF with sacubitril/valsartan compared with (0.79 (0.71-0.89))

enalapril among patients with NYHA class [1-1V1
HF and LVEF <40% (n= 8,442 patients)

‘Regardless of HF history; Disclaimer: This is &lnon-head-tc--head cross-study comgarisod Data are derived from independent

studies with different designs, populations, and endpoints; *Fluzone® High-Dose Quadrivalent/CHluelda® Efluelda Tetra®[Sanofi]

containing 60 pg of haemagglutinin antigen per strain; HaxigripTetra [Sanofi] in DANFLU-2;InfluvacTetra [Viatris] in GALFLU

containing 15 pg of haemagglutinin per strain; %A history of CVD was present in 107 700 (23.1%) participants, of whom 54,061 (50.2%)

were allocated to HD-IV and 53,639 (49.8%) to SD-1V; Click here to know more: NYHA class I1-1V

Cl: confidence interval; CV: cardiovascular; HF: heart failure; HD-IIV: high-dose inactivated influenza vaccine; LVEF: left ventricular ejection fraction;

NYHA: Mew York Heart Association; SD-IIV, ege-based unadjuvanted standard-dose inactivated influenza vaccine; RRR: relative risk reduction; rvE: relative vaccine effectiveness

Slide Sanofi




COVID-19 vaccine

COVID-19 is associated with diverse cardiovascular event even now,

COVID-19 vaccination continue to reduce the risk of hospitalization and mortality
Reduce the risk of acute myocardial infarction in nationwide studies

Association Between Vaccination and Acute
Myocardial Infarction and Ischemic Stroke
After COVID-19 Infection

Population-based study from the Korean nationwide COVID-19 registry
on infection and vaccination and the Korean National Health Insurance
Service

Table 2. Risk for Cardiovascular Events by Vaccination Status

No. of events Incidence per 1000 000 person-days
Mot vaccinated  Fully vaccinated
(n=62727) {n =168 310) Not vaccinated Fully vaccinated ml) P value
Composite outcome 31 74 6.18 5.49 0.42 (0.29-0.62) =.001
Acute myocardial infarction 8 24 1.60 1.78 0.48 (0.25-0.94) .03
Ischemic stroke 23 50 4.59 in 0.40 (0.26-0.63) <.001
Age,y
40-64 11 22 5.48 3.39 0.38 (0.20-0.74) .004
=65 20 51 33.99 12.42 .41 (0.26-0.66) <.001

Kim YE, et al., JAMA. 2022 Sep 6:328(9):887-889.

Hazard raso (95% CI)

Association of COVID-19 vaccines ChAdOx1
and BNT162b2 with major venous, arterial, or

thrombocytopenic events: A population-

whole-population cohort study,

based cohort study of 46 million adults in adults living in England, from 8
England December 2020 to 18 March
2021
Myocardial Infarction
Overall Men Women
Age<T0, 21105 svents AgexT0, 20637 everts Age<70, 15790 events AgeR70, 11898 events Ages70, 5316 svents AgoRT0, 8739 events
8 8 8
4 4 4
2 24 2
R T e 2 1440 L Wi - 4 O e i _~~“
05 054 054
025 0254 T T T T T 0-25 4t

-Risk of myocardial infarction >28 days post-vaccination with
BNT162b2 among persons below 70 years of age [adjusted HR
(aHR) 0.88; 95% CI: 0.80-0.97] and above 70 years of age (aHR
0.75; 95% CI: 0.70-0.80) compared with unvaccinated individuals.

- ChAdOx1-S (Aztrazeneca) vaccination among persons below 70
years of age (aHR 0.83; 95% CI: 0.73—-0.93) and above 70 years of
age (aHR 0.74; 95% CI: 0.68-0.81) compared with unvaccinated
individuals

Akhtar Z, et al., Eur Heart J Suppl. 2023 Feb 14;25(Suppl A):A42-A49.. Whiteley WN,et al., . PLoS Med. 2022 Feb 22;19(2):e1003926. 14



® JAMA Internal Medicine | Original Investigation
C OVI D _1 9 Va C C I n e 2024-2025 COVID-19 Vaccine and Major Adverse

Cardiovascular Events Among US Veterans

Table 2. Estimated Vaccine Effectiveness on COVID-19-Associated Major Adverse Cardiovascular Events (MACEs), Risk Difference,

. ) i . ' Miao Cai, PhD; Yan Xie, PhD; Ziyad Al-Aly, MD
and Absolute Risks at 8 Months in the COVID-19 Vaccine Group Compared to the No COVID-19 Vaccine Group During the 2024-2025 Season®

Per 10 000 individuals (95% CI)

COVID-19-associated outcome :?fgcltrzseness, 95b Risk difference® Risk in COVID-19 vaccine Risk in no COVID-19 vaccine
MACE 37.7(18.2t0 54.9)  2.04 (0.85t0 3.65) 3.37(2.79t0 4.07) 5.43 (4.36 t0 6.91)
Cardiovascular death 57.9(25.2t078.2) 1.03(0.31t02.12) 0.76(0.51t01.16) 1.81(1.19to 2.86)

Myocardial infarction 38.5(4.3t062.3) 0.79 (0.08 to 1.85) 1.27 (0.95t0 1.74) 2.09(1.46 to 3.06)

Stroke 30.6 (-24.7to64.3) 0.36(-0.22to 1.21) 0.85(0.58t0 1.26) 1.23(0.77 to 2.04)
Hospitalization for heart failure 41.9(4.1to 67.5) 0.84 (0.06 to 2.07) 1.16 (0.83 to 1.61) 2.01(1.36t03.29)
Confidence intervals were not adjusted for multiplicity and should not be B Vaccine effectiveness is defined as 1minus the risk ratio (the risk in the
interpreted as hypothesis tests. COVID-19 vaccine group divided by the risk in the no COVID-18 vaccine group).

2 Models adjustedfor both baseline characteristics through baseline inverse probability The risk differences and risks were estimated per 10 000 persons at 8 months
weights andinverse probability of censoring weight (usingboth baselinecharacteristics (240 days).
and time updated characteristics) adjusting for censoring due to COVID-19vaccine  © Risk difference is measured as the risk in the no COVID-19 vaccine group minus
during the follow-up in the no COVID-19 vaccine group. the risk in the COVID-19 vaccine group.

Figure 1. Line Graph of Cumulative Risks of COVID-19-Associated Composite Major Adverse Cardiovascular
Events (MACEs) During 8 Months of the 2024-2025 Vaccination Season

8-

No COVID-19 vaccine

The compaosite MACE outcome was
defined as the first occurrence of any
of the 4 COVID-19-associated
outcomes (cardiovascular death,
myocardial infarction, stroke, or
hospitalization for heart failure).

MACE per 10000 persons
s

COVID-19 vaccine

Risk of COVID-19-associated composite

1] T T T 1 The COVID-19 vaccine group received
0 2 4 & 8 same-day coadministration of the
. . . Time since vaccination, mo 2024-2025 COVIDA9 vaccine and the
doi:10.1001/jamainternmed.2026.1929 20249005 i
Total population (events), No. ; i Season:l uenza_
No COVID-18 vaccine 690574 (0) 587807 (86) 556221 (194) 539358 (267) 526005 (295) vaccine; the no COVID-19 vaccine
COVID-19 vaccine 349085 (0) 347798 (26) 345777 (60) 343650 (97) 341750 (116) group received only the 2024-2025

seasonal influenza vaccine.




Pneumococcus vaccine

Beyond impact on hospitalization and mortality, pneumococcal vaccination shows benefits on CV outcomes

Evidence come from meta-analysis of 14 cohort studies and 4 cases control studies with PPSV 23

Any cardiovascular event and pneumococcal vaccination

T.91 [0.84, D0

! Marra F, Int J Infectpﬁg.RfBQO Oct;99:204-213.

0.05 0.25 1 4

Author(s) and Year RR [95% CI]

. Myocardial Infarction and pneumococcal vaccination

Author(s) and Year RR [95% CI]
Under 65 years -
Tseng 2010 (Stroke)a oy 1.37 [1.16, 1.62]
Tseng 2010 (AMI)a el 1.23 [1.08, 1.40] Under 65 years
Siriwardena 2014 (Stroke)a s 0.88 [0.74, 1.05] Tseng 2010a - 1.23 [1.08, 1.40]
Siriwardena 2010(AMI)a - 0.91 [0.79, 1.05] Siriwardena 2010a - 0.91 [0.79, 1.05]
RE Model for Subgroup (Q = 22.68, df = 3, p = 0.00; I = 86.8%) > 1.08 [0.88, 1.33] RE Maodel for Subgroup (Q =9.45, df =1, p = 0.00; = 89.4%) - 1.06 [0.79, 1.42]
65 years and over i 65 years and over
Chang 2012 - 0.71 [0.54, 0.93] Hedlund 2003 ] 0.95[0.87, 1.04
Vila-Corcoles 2014* - 0.97 [0.77, 1.22] Chang 2012 - 0.71[0.54, 0.93
Tseng 2010 (Stroke)b Hm 0.85 [0.70, 1.03] Tseng 2010b = 0.89 [0.80, D.99]
Tseng 2010 (AMI)b - 0.89 [0.80, 0.99] Siriwardena 2010b ] 0.97 [0.91, 1.03]
Siriwardena 2014 (Stroke)b - 1.00 [0.94, 1.08] Ochoa-Gondar 2014* EE 1.04 [0.83, 1.30]
Siriwardena 2010(AMI)b " 0.97 [0.91, 1.03] Hung 2010 —- 0.79 [0.48, 1.30]
Ochoa-Gondar 2014~ o 1.04 [0.83, 1.30]
Meyers 2004* - 0.89 {0_6.;,. 1_32: RE Madel for Subgroup (Q = 7.25, df = §, p = 0.20; E= 31.0%) [} 0.93 [0.88, 0.99]
Hung 2010 (Stroke) - 0.79 [0.54, 1.186]
Hung 2010 (AMI) e 0.79 [0.48, 1.30] Al ages !
SISCHInG ST | 0.95 [0.87, 1.04] Zahid 2012 —— 0.44 [0.22, 0.88]
Chen 2012 p—-—a 0.57 [0.31, 1.05] Meym 2004 |_!_. 0.89 [0.60, 1.32]
RE Model for Subgroup (@ = 14.90, df = 11, p = 0.19; | = 26.2%) [} 0.94 [0.89, 0.99] Lamontagne 2008 - 0.53 [0.40, O_TDI

Johnstone 2012 —— 0.89 [0.47, 1.69

i Jackson 2002 o 1.08 [0.73, 1.60]
All ages H Eurich 2012 et 0.46 [0.28, 0.76
Zahid 2012 - 0.44 [0.22, 0.88] g :
Lamontagne 2008 el 0.53 [0.40, 0.70] RE Madel for Subgroup (Q = 35.71, daf =11, p=0.00; |I” = 69.2%) - 0.84 [0.75, 0.94]
Johnstone 2012 - 0.89 [0.47, 1.89] H
scson SCIte e 1:08 [osa, 100 RE Madel for All Studies (Q = 52.84, df = 13, p = 0,00; I = 75.4%) * < 0.88 [0.79, n.ga|>
Eurich 2012 [E—— 0.46 [0.28, 0.76] t
RE Model for Subgroup (Q = 44.67, df = 16, p = 0.00; I¥ = 64.2%) * 0.87 [0.81, 0.94] ! ! | !

" g 005 025 1 4
RE Model for All Studies (Q = 78.69, df = 20, p = 0.00; I° = 74.6%) *
T T

Risk Ratio 1 6



Pneumococcus vaccine

Beyond impact on hospitalization and mortality, pneumococcal vaccination shows benefits on CV outcomes

Evidence come from RCT, primary prevention

Table 2. Australian Study for the Prevention Through Immunization of Cardiovascular
Events (AUSPICE) Primary Composite Outcome and Individual Outcomes by Treatment

Allocation With Corresponding Hazard Ratios (HRs)

No.
Active Control
Outcome (n=2366) (n=2357) HR (95% Cl) Pvalue
Primary outcome
Fatal and nonfatal cardiac events (120.0, 121) 50 58 0.85(0.59-1.29) 42
Fatal and nonfatal stroke events (163) 11 [ 1.83 (0.68-4.94) .23
Total adverse cardiovascular events 58 64 0.90(0.63-1.28) .57
All-cause mortality 26 24 1.08 (0.62-1.88) .79
Sensitivity analysis
Fatal and nonfatal cardiac events plus additional 115 106 1.08 (0.83-1.43) .55
cardiac events (122-125)
Fatal and nonfatal stroke events plus additional 18 15 1.20(0.60-2.37) .61
stroke events (161, 164-169, 174, H34)
Total composite (primary + additional events) 130 120 1.08 (0.84-1.39) .54
Revascularization procedures
Cardiac procedures 131 108 1.21(0.96-1.56) .14
(angiography/angioplasty/bypass)
Cerebral procedures (endarterectomy/embolectomy) 3 1 NA® NA
T 133 108 1.23 (0.96-1.59) 11

JAMA Cardiology | Original Investigation

Prevention of Adverse Cardiovascular Events Using t @
Pneumococcal Polysaccharide Vaccine

A Randomized Clinical Trial

Participants: adults 55 to 60 years of age
at baseline in 2016 to 2017,
with at least 2 risk factors (obesity,

Figure 2. Cumulative Incidence Function Plots

0.05- hypertension, or
hypercholesterolemia)
0.04- Active vaccine for cardiovascular disease (CVD)
Control placebo . . . .
but no prior CVD event or indication for
0.03 1 early pneumococcal vaccination

HR, 0.90; 95% Cl, 0.63-1.28; P=.57

Cumulative incidence

0.014

Follow-up, y

Plots for Australian Study for the Prevention Through Immunization of
Cardiovascular Events (AUSPICE) primary outcome (composite of fatal and
nonfatal cardiac and cerebral events), including Cls, are arranged by treatment
allocation.

Hure A, et al., JAMA Cardiol. 2025 Nov 1;10(11):1172-1120.



Pneumococcus vaccine

Beyond impact on hospitalization and mortality, pneumococcal vaccination shows benefits on CV outcomes

Evidence come from open label RCT, PPSV 23

100%] ————
Aims and background Results
Pneumococcal vaccination rates are alarmingly low B Trends in "’_?CC'”C”“DHE 75%
among HF patients at one year Dy mail group > :
- Evaluate the impact of an incentive letter campaign 3 MOTt?lltV ArUE ey
- Identify characteristics of patients and GPs 2 vaccinated 11,5% among non vaccinated
associated with greater receptiveness to incentive : a 50% 4
letter ' 1N 3 Reduction of 22%
i H s
Method ;" 35% : ' ! @ PPSV23 vaccination is independently
SllESN S H o M AR A N AN R R = ... associated with to be alive
Design Open label RCT, two arms (1:1) -
4%
. GPs and theirs related patients with | - e e
Population chronic HE e v ¢ v 4%, HR =078, 1C95% = [0-66; 0-93], p=0-005
GPs and their patients received two 70 100 150 200 250 300 350
Intervention vaccination incentive |letters | " | Time (days)
Vaccination rate increased with male patients, female GP
The control group was only observed ) . S ! ! -
2 . previous influenza vaccination but decreased in younger (<70 == No pneumocoocel vaccinaion == Pneumococcel vaocination
Data French health insurance database years) and older patient age (>85 years). At Risk

No vaccination 9464 9367 9242 9103 8952 8781 8637
Vaccination 2369 2361 2347 2325 2304 2275 2254

Conclusion: Mail-in prometion at large scale in patients with HF is effective to increase the pneumococcal ) ) ) )
Fig. 1 Simon-Makuch plot of survival of overall survival for vac-

cination status (conditioned at time =70 days).

vaccination coverage.

Guillermou H, et al., Eur J Prev Cardiol. 2025 Aug 29:zwaf529.
Archives of Cardiovascular Disease 119 (2026) 829—138:35



RSV vaccine

RSV is associated with an important burden in adults, increase risk of CV events,
Now there are 3 new. highlv effective vaccines available

The DAN-RSV Study Population and Main Results: Endpoint .
Intention to Treat [ITT) Analysis EOpos RS\pref Vaccine Group
Locations

m

Population Intervention Incidence Rate Incidence Rate Absolute Rate VE
131,379 purticipusts randomized M Events {M Events/ N Events (M Events/ Reduction (M (955 1)
.'.D'. .-Q-. ; B:I.,Z?E Parveipams analyead 1000 w] 1000 P‘f‘: Em“"m m
o0 0
L T I
Secondary Objectives
& ESE4Z | ES634
Aults aged &0 Population-based F LI Hospitalization for
years or chder recrulbment via elecironic . P 5 91.7%
{Mlean age: lekter nffﬁ.'l?iz'ﬂf.'é'&fﬁ'f.. :I::-‘-n: R&V-related Lower Respiratory 1 0.04 12 .44 0.40 (43.7%, 99.8%) 0.009
5 years) in Denmark RV A, ncd S B Tract Disease o
Primarr - VE for RSVerelated respimatony tach discase . .
- . .f‘ﬁn hetspltal lzatinn RSV-relzted Hospitalizations 1 0.04 2 029 0.5 B7.5%
(ICD-10 Coded) {6.8%, 93.7%)
R5VpreF VE Against RSV-related Respiratory Tract Disease Hospitalizations in
Adults 260
- e RSV-related Cardio-respiratory 011 1 070 0.59 84.2%
RSupreF Vace i Group Canten | @raup Vactira Disease Hospitalization . ) : (4543, 97.0%4)
N=45,842 M=E5,634 Effuctivune
S Fcidance Rate |IlL.|hl'I.H Rt Amul.ﬂ.l Raits E
MM DNEN, e mweRemmenTen L 0 a0 oo
Huspiadicat in e Disease Hospitalization : } ) {0.5%, 27.9%) ’
P 3 il i 0.6 035 4298,
s piratony Trms 46.95)
Dlasase 1T} All-cause Lower Respiratory 20.8%
g 236 B.65 283 10,52 227 )
1 — contral Tract o [5.29, 33.69%)
i - A5V PreF Disease Hospitalization®
£
! - All Cardi irat 9.9%
-cause Cardio-respiratory K
715 2532 784 258.22 250
Hospitalization 10.3%, 15.7%)

— Overall, absolute rate reductions for all-cause are greater than for RSV-related, suggesting that R 5V disease
amm s is under-detected 19

Lassen MCH, et al. N Engl J Med. 2026;394(2):138-151.

- w CARDIOVASCULAIRE - -



RSV vaccine

RSV is associated with an important burden in adults, increase risk of CV outcomes, 3 new vaccines, highly effective

Data from DAN-RSV trial

Aﬁ"‘“&@ ' an
Table 2. Vaccine Effectiveness Against Cardiovascular Outcomes in the Overall Population . ) DAN-RSV
| | -~ ﬁm
RSVpref vaccine ) No vaccine Vaccine effectiveness > P i AAAAA -
Total Incidence rate, Total Incidencerate,  Absolute rate reduction . o0 Registrylinkage. [ =
Noofewnts  folowsp, Noofewnts  Noofevens)  folowup, Noofevenss per1O0OPY loceefctieness % — = D
. - = ey o @Gy W€ = =
End points No. of participants ~ PY per 1000 PY No. of participants ~ PY per 1000 PY (95%C1) (95%C1) Palue i ¢ ] b
Secondary outcomes*
All-cause cardiurespiratnry 715,"55 b42 27167 26.32 794,’55 634 2710 2922 290 {0.10 to 5.71] 99 [0.3 to 18.7) 04 ( Event rates and vaccine effectiveness compared in participants with
hospitalization
Xistin -_— -existin ischaemi sease,
Al-cause respratoy 84/65 642 s 104 33565 634 W 129 18700810365 15200500279 04 - A e = i e e e
hospitalization & 117035 TN 4
RSV-related cardiorespiratory 3/65642 2730 011 19/65634 21330 0.70 0.59(0.25t00.92) 84.2(46.4t097.0) <01
Exploratory outcomes (@ Main findings
All-cause cardiovascular 447/65642 7208 1642 483/65634 27233 1714 1.32(-0.881
hospitalization No difference in vaccine 9 Higher rates of Potentially greater
Heart failure hospitalzation 45/65642 mn 16 43/65 634 00618 -0.08(-0.74 effectiveness between respiratory and CV absolute benefits with the
— participants with or without outcomes in participants RSVpreF vaccine among
M}'U[afdlal infarction 54}'65 642 27310 198 55]'65 634 21313 201 0.03 {'ﬂ.?lt ASCVD for most outcomes with ASCVD individuals with ASCVD
Stroke hospitalization 83/65642 27305 3.04 103/65634 27312 371 0.73(-0.25
Atrial fibrillation (any hospital 1150/65642 77063 4249 1124/65634 27086 4150 ~0.99(-4.45 ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; R, randomization; RSVpreF, bivalent RSV prefusion F protein-based
contact)* Pareek M, et al. European Heart journal
AMA. 2025 Oct 28;334(16):1431-1441. Pareek M, et al., Eur Heart J. 2025 Nov 3;46(41):4291-4298.

20



/oster vaccine

Zoster is associated with a higher risk of CV events,
Recombinant zoster and live Zoster vaccines are associated with a lower risk of CV events in large retrospective cohorts
studies (~20%)

Retrospective cohort study, Propensity score matching, USA, diabetic patients

Exposure group Comparison
-Using the TriNetX network, a propensity matched analysis compared 7657 : T No.ofevent  n _ No.of event HR (35%Cl) P value
recipients of the recombinant vaccine with an equal number of unvaccinated Any Hg;"’"c'”e grousial By iccheiieosll ko s puieion)
individuals. At three years of follow-up, vaccinated individuals had a lower risk EA o :22:2 ?3;; :22:2 Zgz? g:g (g'gz :0 E:z) ‘g'ggj
of acute myocardial infarction (RR 0.73, 95% Cl 0.5-0.96; p<0.05) oronary ariery cisease 73(08910078) <0.
Stroke 45958 1863 45958 2116 0.79 (0.74 to 0.84) <0.001
. . All-cause mortality 45958 2793 45958 4794 0.54 (0.52 to 0.57) <0.001
-In a retrospective cohort study using the Optum Labs Data Warehouse. Adults
- . Shingrix versus no HZ vaccine (model 2 matched population)
>
aged __50 years W|t_h HzZ dlagnosgd between 1 January 2018 and 31 March _2023 MACE 14142 858 14142 1294 084 (0.7610091)  <0.001
were included. Patients that received RZV alone have a reduced the CVD risk of T — 468 14142 770 078 (0.69t00.88)  <0.001
21% (95% confidence interval, 6%—33%) Stroke 14142 445 14142 850 0.87 (0.7710099)  0.035
-Insurance data from Korea, shown that live zoster vaccination was associated Zostavax versus no HZ vaccine (model 3 matched population)
with lower risks of overall cardiovascular events [HR 0.77, 95% confidence MACE 11285 1674 11285 1030 0.81 (0.75t00.88)  <0.001
interval (CI) 0.76-0.78], particularly major adverse cardiovascular events [0.74 Coronary artery disease 11285 910 11285 616 0.72 (0.65t0 0.80)  <0.001
(0.71-0.77)], heart failure [0.74 (0.70-0.77)], cerebrovascular disorders [0.76 (0.74- Stroke 11285 952 11285 530 0.90 (0.81t0 1.01)  0.065
0.78)], ischaemic heart disease [0.78 (0.76-0.80)], thrombotic disorders [0.78 All-cause mortality 11285 1496 11285 1203 0.58 (0.53t00.62)  <0.001
(0.74-0.83)], and dysrhythmia [0.79 (0.77-0.81)]. Shingrix versus Zostavax (model 4 matched population)
MACE 10505 615 10505 1574 1.09(098t0121)  0.104
Coronary artery disease 10505 1.16 (1.01 to 1.34)
Helm MF, et al., J Drugs Dermatol. 2023 Dec 1;22(12):1178-1182. 8 L = s
Xu X, et al., J Infect Dis. 2025 Aug 14;232(2):465-473. Stroke 10505 310 10505 900 096 (0.83t0 1.11)  0.582
Lee S, et al., Eur Heart J. 2025 Aug 8;46(30):2991-3002. All-cause mortality 10505 378 10505 1400 0.99 (0.87t01.12)  0.824
21

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



Le nouveau paradigme : la vaccination comme 4eme pilier de
la prévention

Prévention
Cardiovasculaire

Role
Controle de Controle Controle émergent
la pression des lipides du diabéte des
artérielle vaccinations

icd
80
@

Au-dela de la prévention stricte de l'infection, les vaccins exercent un
effet protecteur profond sur le risque cardiovasculaire global.

A NotebookLM

22



Impact des vaccins sur la
démence



Vaccin grippe

* Réduction risque de demence:

*  Vaccin antigrippal

* Aucun RCT, 8 études de cohorte ~ 10 000 000 sujets

- Dans la population a risque de démence

(A)
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% Cl _Year IV, Random, 95% C|
Wiemnken et al, 2021 -0.1514 00178 27.3% 0.86 [0.83, 0.89) 2021 -
Lophatananon et al, 2023 -0.0448 00072 2BE% 0.96 [0.94, 0.97] 2023 u
Appel el al, 70724 0.0392 00048 IB7% 1.04 [1.03, 1.05] 2024 .
Zhao et al, 2024 01899 00707 153% 0.83[0.72, 0,85 2024 —
Total (95% CI) 00.0%  0.93 [0.86, 1.01]
Hetaroganeity: Tau®= 0.01; Chi®= 18081, df= 3 (P = 0.00001); = 98% DLS DJ? ] 1-‘5
Testdopousrsl w118 (P=00 Favors Vaccination Favors Conrol
(B)
Hazard Ratio Hazard Ratio
_Study o Subgroup  logiHazard Ratie]l  SE IV, Random, 95% €1 Yeal AL 95% Cl
Liu{CHF) et al, 2016 -0.4267 0.0429 0.65[0.60, 0.71] 2016
Liu {CKD) et al, 2016 -0.4523 0056 0.64 [0.57,0.71] 2016 t
Lee etal, 2020 -0.397F7 00493 0.67 [D.61,0.74] 2020 t
Luo etal, 2020 -0.3829 00486 D.68[0.E2, 0.75 2020 t
T T T T
0.5 0.7 1 1.5

Figure 1. Risk of dementia in subjects receiving influenza vaccination. (A) Owerall population, (B) high-risk populations for
dementia. Cl, confidence interval; CHE congestive heart failure; CKD, chronic kidm:}r disease; SE, standard error.

Fawvors Vaccination Favors Confirol

JOURNAL ARTICLE
Influenza vaccination and risk of dementia: a

systematic review and meta-analysis
Wen-Kang Yang, Shih-Chieh Shao, Chia-Chao Liu, Ching-Chi Chi &=

Age and Ageing, Volume 54, Issue 7, July 2025, afaf169,
https://doi.org/10.1093/ageing/afaf169
Published: 02 July 2025  Article history v

Toute la population incluse
HR 0.93; 95% C1 0.86-1.01

Sujets avec facteurs de
risque de démence « Effet dose »

Données Hors AMM

Yang et al. Age Ageing 2025; 54: afaf169



Démence, zona et vaccin

n ce
yacth T nen
un ue a¢ dem
’ﬂSQé‘ﬁ Ca'ﬂ\e Ehe New Nork Times

Shingles Vaccine Can Decrease Risk of
Dementia, Study Finds

A growing body of research suggests that preventing the viral
infection can help stave off cognitive decline.

NEWS

‘ '.) Check for updates ‘

The BMJ

Cite this as: BM/ 2025;389:r722
http://doi.org/10.1136/bm;.r722
Published: 09 April 2025

Shingles vaccine may help cut dementia risk, study suggests

Gareth lacobucci

Le Monde.fr

Un vaccin contre le zona réduirait de 20 % le risque de
démence, selon une étude américaine

Alors que des travaux ont montré le lien probable entre ce virus de la famille de
I'herpés et la survenue de la démence, en France,...

lly a5 jours

B Franceinfo

Se faire vacciner contre le zona peut réduire le risque de
démence, confirment des scientifiques américains

S'appuyant sur une méthodologie sérieuse, ils viennent de publier les résultats de leur
étude dans la revue "Nature".

lly a4 jours

® Ouest-France

Le vaccin contre le zona pourrait réduire le risque de démence, selon
une nouvelle étude

lly a4 jours

B8 Sciences et Avenir

Le vaccin contre le zona protégerait bien contre la démence selon une
nouvelle étude

Ily a1 semaine

TF1 Info

Cet effet secondaire inattendu du vaccin contre le zona dans
la prévention contre la démence

[VIDEO] a Un vaccin contre le zona pourrait également protéger notre cerveau contre
la démence. Cette découverte a été réalisée par une...

lly a6 jours

) LeFigaro Santé

Vacciner contre le zona pourrait réduire le risque d’Alzheimer et d’autres
démences

lly a 1 semaine



Une occasion unique

Eyting et al. Nature 2025

P_Pays de Galle, n =282 541 - Follow up =7 ans
I_ étre éligible a la vaccination anti zona n=190 004

84 071 (29.8%) ont recu la vaccination
C_étre né avant le 2/9/1933 n=92 537

1°" septembre 2013 : introduction vaccination anti-zona (LVZ) o survenue d’une démence
« quasi-randomisation »

a
a Large discontinuity in zoster vaccine uptake
Dlder age : Younger age

—_ . 20 -
E 60 - 1 o
2 | 060 31
— ] i =
§ L aa® o 9 e S}
- @ El,;:.'.,,:-u'l— = 3
§ 40 - - E3
g : Coef., 47.2 3
5 1 95% Cl = 46.1 to 48.7 @r
£ - S8
B % | 1
e ] % E
g ]
i :

0 PoCoCOeesscnnalse

-
i1
1

-156 -104 -52 0

52 104 156

Week of birth (relative to 2 Sep 1933)

Proportion de personnes vaccinées contre le zona

—_
[=2]
i

Effect of being eligible for zoster vaccination on dementia

a Older age Younger age

, Effect of being eligible, -1.3
1 95% Cl = -2.7 to -0.2
P =0.022

a

-52 0 52 104 156

Week of birth (relative to 2 Sep 1933)

-156 -104

Réduction durisque de démence
Plus important chez les femmes+++



Published in final edited form as:
Cell. 2025 December 11; 188(25): 7049-7064.¢20. doi:10.1016/j.cell.2025.11.007.

The effect of shingles vaccination at different stages of the

dementia disease course

Shingles vaccination
Min Xie'2, Markus Eyting234, Christian Bommer2, Haroon Ahmed®, Pascal . e e
Geldsetzer26.7.8.9.

" Vacoie ineigble

Birth date |ust prior to cutoff

Natural experiment

Patients without
a dementia diagnosis

Patients without
cognitive impairment

Mild Cognitive Dementia Death due
Impairment (MCI) to dementia

dementia disease course -
® - ’ ®

MCI ' Dementia Death S
Conclusion —— Apparent benefit at all stages!

Result
\




SHINGRIX et risque de démence P_Patients aged 65+ Pays de Galle
|_SHINGRIX (n= 103 837)

C_ZOSTAVAX (n=103 837)
O_incidence de démence (follow up 6 ans)

a
. . . . T_between November 2017 and October 2020
‘.' Recombinant vaccine @ Live vaccine
between October 2014 and September 2017
100.0
C Adjusted for socioeconomic deprivation
Zostavax Shingrix RMTL ratio 0.84, P<0.0001, +157 days
750 — After Oct 2017 —Before Oct 2017

50.0 6
S
=

25.0 E 4
o
o
Q@
£

0 — 82
9 & 89 95 8 9 2 & & @ 3

S & 8 8 8 8 g R 8 g8
0
. . . 0 500 1000 1500 2000
Score de propension avec 60 covariables d’ajustement Time [davs]

Taquet et al. Nature Med 2024



Vaccin zona

Azzociation between vaccination with two dozes of
RZV and reduction in rizsk of all-cause dementia in

adults aged 265 years of age at KP5C

Dementia

Overall
Dementia subtype
Alzheimer's disease
Vascular dementia
Age at index date, years
65-69°
70-79
=80°
Sex
Female
Male
Race/Ethnicity, n (%)
Non-Hispanic White
Non-Hispanic Black®
Hispanic®
Non-Hispanic Asian’
ZVL status
NUI“
Yes
MCI status
No

Yes"

Incidence per 1000 person-years (95% Cl)

Vaccinated

10.74 (10.32-11.18)

3.17 (2.95-3.42)
1.04 (0.91-1.18)

2.59 (2.25-2.99)
8.85 (8.33-9.40)
34.33 (32.44-36.34)

10.07 (9.54-10.62)
11.68 (11.01-12.39)

11.08 (10.54—11.64)

14.58 (12.38-17.16)
10.53 (9.50-11.66)
9.04 (8.11-10.07)

9.94 (9.25-10.70)
11.12 (10.60-11.66)

9.53 (9.14-9.95)

99.00 (88.39-110.87) 219.86 (208.31-232.06)

Unvaccinated

23.04 (22.61-23.48)

5.74 (5.53-5.95)
2.33 (2.20-2.47)

4.42 (4.10-4.786)
17.90 (17.38-18.43)
83.35 (81.21-85.56)

23.82 (23.25-24.40)
21.98 (21.33-22.64)

25.10 (24.52-25.69)
28.96 (26.87-31.21)
20.63 (19.66-21.65)
17.98 (17.03-18.97)

19.80 (19.17-20.45)
25.15 (24.57-25.73)

20.16 (19.76-20.57)

Recombinant zoster vaccine
(RZV)
—
.
)

Twao doses
(4 weeks to &
months apart)

aHR (95% CI)*

0.49 (0.46-0.51)

0.48 (0.44-0.53)
0.45 (0.39-0.53)

0.53 (0.44-0.64)
0.49 (0.45-0.53)
0.48 (0.45-0.52)

0.45 (0.42-0.48)
0.55 (0.51-0.59)

0.46 (0.43-0.48)
0.49 (0.40-0.60)
0.55 (0.48-0.63)
0.51 (0.44-0.58)

0.51 (0.47-0.56)
0.46 (0.43-0.49)

0.48 (0.46-0.51)
0.53 (0.47-0.61)

S IR S RPN E RS

00 02 04 06 08 1.0

Risk of dementia

=65 years of age

12

Log rank p-value=<0.001

Vaccinated
— Unvaccinated

Cumulative incidence (%)
6
l

N v -
N —
c p—
T | | T | | T
0 1 2 3 4 ] 6
Years of follow-up (starting 6 months after the index date)
Vaccinated
Number at risk 65,800 62,888 59,888 47.928 17,063 151 0
Cumulative events 0 449 1,096 1,784 2,294 2,401 2,401
Cumulative incidence 0 0.7 1.74 2.95 432 5.67 5.67
Unvaccinated
Number at risk 263,200 176,826 125,601 53,513 7,928 1 0
Cumulative events 0 5,729 8,505 10,304 10,930 10,983 10,983
Cumulative incidence 0 2.65 4.42 6.38 8.36 10.64 10.64

“umulative incidence of dementia among two-dose RZV-vaccinated versus unvaccinated individuals. RZV recombinant zoster vaccine.

Incidence per 1000 person-years (95% CI)

Dementia RZV-Vaccinated Comparison Group

RZV Comparison Group
Unvaccinated
Tdap

23.04 (22.61-23.48)

10.74 (10.32-11.18)
18.09 (17.44-18.77)

aHR (95% CI)*

0.49 (0.46-0.51)
- 0.73 (0.67-0.79)

0.0 0.2 04 06 08 1.0

Rayens E, et al., Nat Commun. 2026 Feb 9;17(1):2056.




Hypothesis 1: vaccines prevent infections, and infections cause inflammation that
can damage the brain

Example: people who had previously contracted COVID-19 showed increased levels of blood biomarkers linked to amyloid
build-up in the brain, which is linked to Alzheimer’s disease

Plasma proteomic evidence for increased B-amyloid pathology after SARS-CoV-2 infection
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Lower risk of dementia with ASO1-
adjuvanted vaccination against shingles
and respiratory syncytial virus infections
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Hypothesis 2: vaccines can have broader effects on the immune system beyond
protection against a single pathogen

Example: ASO1 might protect against dementia via specific immunological pathways

ASO01 is a family of liposome-based vaccine Adjuvant Systems containing two immunostimulants: 3-O-desacyl-4'-monophosphoryl
lipid A (MPL, TLR4 activator) and the saponin QS-21 (a purified plant extract derived from Quillaja saponaria)

TLR4 stimulation with MPL has been shown to improve Alzheimer’s disease pathology in mice
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APP/PS1 are double transgenic mice expressing a chimeric mouse/human amyloid precursor
protein (Mo/HuAPP695swe) and a mutant human presenilin 1 (PS1-dE9)

Mouse model https://pmc.ncbi.nlm.nih.gov/articles/PMC3562771/#s3




Infection, vaccination and
risk of dementia: a proposed
immunological model

Justin Devine?, Bart Jacobs?, Isabel Leroux-Roels?,
Geert Leroux-Roels? and Robbert van der Most*
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SYSTEMATIC REVIEW

Association between vaccinations and risk of
dementia: a systematic review and meta-analysis

STEFANIA MaGal 2, TamAs FuLdr?, ELba De ViTa®, Feberica LiMoNal', DaMiaNno Pizzol?,
FRANCESCO DI GENNARO®, NicoLA VERONESE™®

Qutcome and Type of vaccination

Any vaceine

Diphtheria

Herpes Zoster

Influenza

Pertussis

Pneumococcus

Tetanus

Tetanus, diphtheria, pertussis (Tdap)
Tetanus, diphtheria, pertussis, herpas zoster
any dementia

Subgroup, DL (f = 99.5%, p < 0.000)

coviD-19

Diphtheria or tetanus

Herpas Zoster

Influenza

Pneumococcus

Paliomyelitis

Tetanus, diphtheria, pertussis (Tdap)
Tetanus, diphtheria, pertussis, influenza
Alzheimer's disease

Subgroup, DL (f = 15.9%, p = 0.305)

coviD-19
mild cognitive impairment
Subgroup, DL (f = 0.0%, p < 0.000)

cCoviD-19

Herpes Zoster

Vascular dementia

Subgroup, DL (f = 7.7%, p = 0.298)

Herpes Zoster

Influenza

other forms of dementia

Subgroup, DL {f =589%, p=0.119)

Influenza
Vascular dementia
Subgroup, DL (f = 0.0%, p < 0.000)

Haiv.a-ru::q;v.=.r|~=_!'rl'_5l between groups: p = 0.000
Owverall, DL (1 = 99.3%, p < 0.000)

*
!'...i.; -
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o

1

L )

O - 9 t O-$* K¢

Effect %
(95% CI) Weight

1.38 (1.36, 1.40) 5.05
0.85 (0.93, 0.97) 5.05
0.76 (0.68, 0.83) 4.97
0.87 (0.77,0.99) 4.85
1.00 (0.89, 1.13) 4.81
0.75 (0.56, 1.00) 4.31
1.00 (0.99, 1.02) 5.05
0.67 (0.54, 0.83) 4.70
0.51 (0.44, 0.59) 4.96

0.88 (0.72, 1.04)43.74
0.62 (0.61, 1.39) 3.27
0.40 (0.25, 0.65) 4.42
0.53 (0.44, 0.64) 4.88
0.77 (0.50, 1.19) 3.54
0.64 (0.47, 0.87) 4.42
0.54 (0,30, 0.87) 3.60
0.58 (0.46,0.74) 4.72
0.64 (0.33, 1.23) 2.93
0.57 (0.48, 0.65)31.79
2.04 (1.67.2.49) 3.15
2.04 (183, 2.45) 3.15

1.03 (0,55, 1.94) 1.85
0.66 (0.61,0.71) 5.01

0.68 (0.53, 0.82) 6.88

0.71 (0.70, 0.73) 5.05
0.83(0.69, 0.99) 4,68

0.75(0.64, 0.85) 9.73
0.59 (047, 0.75) 4,72

0.58 (0.45, 0.73) 4.72

0.80 {0.88, 0.92)00.00

NOTE: Weights and between-subgroup heterogeneity besl ane from random-fiects maodel
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Au total,

* VVacciner ce n’est pas juste diminuer les risques d’infection...
e Effets vont bien au-dela...

* Pas assez mis en avant....urgent a 'heure du vieillissement de la
population

* Exemple des cardiologues a suivre!
* Chaque rencontre compte

* Besoin de poursuivre les études pour mesurer les effets et mieux
comprendre
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Table 2 The ranking of pathologies from the most frightening to the least frightening

Contents lists available at ScienceDirect

Worry level Vaccine
Pathﬂ lﬂg’ All, N = 3,33 1 ES;;:[ journal homepage: www.elsevier.com/locate/vaccine
2 3 4 5 6 7 8 9 10 11 Original article
Stroke vaEton of saceine tetoation n 2 Sumver v 3 soett
braink 26,62% 13.91% 6,96% 3,80% marketing methodology v e
attac .
Alexandra Addario >™“%*"", Boris Chapoton #, Thomas Célarier ", Nathalie Barth ",

Cancer 20’42% 15,68% ]9,25% 18,'}'0% 10,97% 5,84% 4’36% Bienvenu Bﬁngue""’j, Gaétan CE;avaz(z:i“"’Pﬂ‘,t ElisaEEth Botglho-NeversE"“" ’
Dementia 17,97% 14,75% 12,59% 11,82% 11,74% 8,20% 6,11% 5,01% 3,47%
Myocardial
;ﬁz“m 7,02% 17,93% 19,58% 16,53% 12,40% 9,02% 5,96%  3.78%
attack)
Perslstent (1] 0 0 0 0 0, 0, 1] 1] (1]
pain 3.51% 5,74% 7.42% 8.84% 9,99% 13,60% 14,28% 12,39% 9,39% 8,21% 6.,77%
fi{i:::se 3,30% 11,12% 15,10% 17,76% 19,13% 13.97% 8,16% 5,69% _
tTrgctt;?:;, to 3,99% 4.52% 5,00% 6,73% 11,12% 14,57% 14,26% 12,44% 11,98% 13,69%
Pneumonia
(lung 437% 7.61% 14,05% 18,92% 19,12% 14,90% 8,93% 6,12% 3,94%
infections)
COVID-19 3.44% 5,45% 8,65% 11,44% 13,70% 20,47% 20,08% 14,07%
Influenza 4,14% 6,78% 12,95% 20,58% 27,15% 22,78%

4,51% 8,27% 14,07% 18,32% 19,05% 29.82%

Legend

100%

Addario A, et al., BMC Geriatr. 2026 Apr 7;26(1):702.
Addario A, et al., Vaccine. 2026 Aug 13;90:129018.



Erin:’e.m Sdela | Recherche fondamentale et clinique 3-5juin, 2026
aradiotogie Basic and clinical research June 3-5, 2026

Vaccinatioh 2025

calendrier simplifié
des vaccinations

65 ans et plus

Personnes de 65 ans et plus

65 ans 75 ans 80 ans 85ans 95 ans et +

Pneumocoque

Grippe 1 dose par an

2 doses (a 2 mois d'intervalle)

1 dose pour
certaines maladies 1dose
chroniques
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%W | iy | @ Carcimacie https://sante.gouv.fr/prevention-en-sante/preserver-sa-sante/vaccination/calendrier-vaccinal
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