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Aluminium : géneralites

= 3eme glément au sein de la crolite terrestre
= Oxydes ou silicates d’Al stables
-> Al tres peu biodisponible =

= Aucune utilisation connue d’Al par un systeme biologique

* Fin du XIXe siecle :

- industrialisation et extraction aluminium

- usages industriels, alimentaires, médicaux
- exposition humaine //

= « Age de l"aluminium »
= Alimentation

= Nutrition parentérale

* Produits pharmaceutiques
= Cosmeétiques

= Inhalation

Voies d’exposition =
:> Composes =
Valeurs Tox de Réf =



Aluminium : toxicite ?

= Post-doctorante - 2013
» Médecine du travail

!nserm

La science pour la santé
From science to health

« Si Ualuminium était
toxique on le saurait ! »




Aluminium : 1850-1910s

= Controverses fortes sur innocuite/toxicite Al
alimentaire depuis 1850’s

= 1890’s
- France, Allemagne : gourdes militaires
- USA : additifs alimentaires et levures chimiques

International
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Aluminium : 1850-1910s
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= Controverses fortes sur innocuite/toxicite Al
alimentaire depuis 1850’s

Why
ALUMINIUM
= 1890’s Pans
- France, Allemagne : gourdes militaires DA':S,EZ?US
- USA : additifs alimentaires et levures chimiques SRR
ve
= 1906 : Pure Food and Drug Act (-> FDA) -*ﬁa\?
)

= 1908 : comité Remsen (Roosevelt) (qualité aliments) —

Dessin humoristique illustrant la
position de Remsen au sein de
divers comités - 1910

Poison squad - 1906




Aluminium : 1850-1910s

= Controverses fortes sur innocuite/toxicite Al
alimentaire depuis 1850’s

= 1890’s
- France, Allemagne : gourdes militaires
- USA : additifs alimentaires et levures chimiques

= 1906 : Pure Food and Drug Act (-> FDA)
= 1908 : comité Remsen (Roosevelt) (qualité aliments)

William J. Gies (Columbia U) - 1911

“the use in food of aluminum or any other
aluminum compound is a dangerous practice.”

-> Florence Hachez-Leroy

Menaces
Sur
Ialimentation

Emballages, colorants
et autres contaminants alimentaires
XIXe-XXIe sidcle




Aluminium : 1920s 6\
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= Adjuvants
-> Al_Based Adj. (ABA) IMMUNOLOGICAL NOTES
| S . XVIL-XXIV.
- 1920 x alun de pOtaSS]um A. T. GrEnNY, C. G. Porg, HiLpa WaADDINGTON and U. WALLACE.

o 1 9 32 : 1 €re U t.i li SatiO n From the Wellcome Physiological Research Laboratories, Beckenham.

? J i\ i
—< Gaston Ramon (1886-1963) > < Alexander T Glenny (1882-1965) >—

Véterinaire, Paris (éléve a Alfort) Immunologiste, Londres

Vaccin antidiphterique Vaccin antidiphtérique

Notion d’adjuvants (1925) Propriétes adjuvantes des sels d’aluminium (1926)




ABA : 1920s-1940s N
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= Adjuvants

-> Al-Based Adj. (ABA) Al particulaire
= 1920’s : alun de potassium
= 1932 : 1¢re utilisation = 1930s-1940s
AH, AP AAHS Oxyhydroxyde d’Al
1 e paas (ALOOH)
= AH (Alhydrogel®)
o No adpvant Hydroxyphosphate d’Al
® Adjuvanted (AlOHPO4)
= AP (Adju-Phos®)
- 19805-1990s
i Sulfate d’ hydroxyphosphate d’Al
1750 1800 13'50'1'19'00 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 (AlZ(PO4) (OH) (504)) n
Figure 3. Licensed vaccines with or without adjuvant. - AAH S

Di Pasquale et al., 2015 ; Badran et al., 2022 ; Bo et al., 2023



ABA : 1940-1970s

= Début 50s : Institut Pasteur ne choisit

pas les ABA

» Définition dose Alun (efficacite) - NIH

AH, AP

® No adjuvant ® Hopotite

® Varcedn
® Adjuvanted
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Figure 3. Licensed vaccines with or wathout adjuvant

Di Pasquale et al., 2015 ; Badran et al., 2022 ; Bo et al., 2023
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ABA : 1970s

Aluminium Hydroxide Granuloma

= 1eres alertes
= Effets locaux

MAGDA ERDOHAZI, R. L. NEWMAN

British Medical Journal, 1971, 3, 621-623

It is well known that subcutaneous injection of triple vaccine
may cause a granuloma, but it is usual for such nodules to
subside without treatment after some months. In each of the
two cases reported below a postimmunization granuloma was
excised before its aetiology was recognized. The histological
findings are of interest.

WHO Technical report 595 “Immunological adjuvants”, 1976

The formation of a small granuloma is inevitable with -alum-
precipitated vaccines and should be considered as a necessary require-
ment for effective- adjuvant action. Care should be taken to see that
alum-precipitated vaccines are injected intramuscularly, since - the
granuloma that develops after subcutaneous injection can undergo
necrotic breakdown and can cause cyst and abscess formation. -




ABA : 1980s

= Granulomes
= Questions sur la sécurité

National Institute of
m) Allergy and 1 980
Infectious Diseases

THE JOURNAL OF INFECTIOUS DISEASES ¢ VOL, 141, NO. 1 » JANUARY 1980
© 1980 by The University of Chicago. 0022-1899/80/4101-0016$00.95

NEWS

From the National Institute of Allergy and Infectious Diseases

Summary of an International Symposium on
Potentiation of the Inmune Response to Vaccines

= .

MUSCLE GRANULOMAS FOLLOWING
INTRAMUSCULAR INJECTION

ROBERT E. MRAK, MD, PhD 1 982

To date, the question of adjuvant safety has not
been resolved and represents a major obstacle to
the orderly development of adjuvanted vaccines.
There is general consensus that adjuvants with less
toxicity must be found for clinical and veterinary
application. The real or perceived fear of inducing

—-— —————

The symposium was concluded by Dr, William
E. Paul, Chief of the Laboratory of Immunology,
NIAID, a position created originally for Dr. Jules
Freund, one of the fathers of adjuvants. Dr. Paul
emphasized that the absolute safety of adjuvanis
can never be guaranteed. Even though high fre-




ABA : 1980s -

.

= Granulomes 1984
= Questions sur la securité oot B scucion B 1986

de l'Institut Pasteur Institut Mérieux

U ti lisation CrOissante Arrét fabrication des vaccins sur CaP

Alertes Les chercheurs de UlInstitut Pasteur ont alerté les
autorités sanitaires face au choix industriel de privilégier
les adjuvants aluminiques aux dépens du CaP.

Si des accidents surviennent =

Fnstitut Pasterr de Sgon

77. mUE PASTEUR

°
v de suppxesaion de cette gamme de produits, seule altsinsidve
eS personnes a erg, qu eS . p:nruz pat Zouf fe momde aux vaccind priparés sux hydeoxyde
2 *atumine.

CENTRE DE VACCINATIONS - me peameta de jolndae & ce cournier, Les courtiers

3
Meddemo Laetle ARTIGES avals adressbas on Leus tomps, dMonsicur WEEER et & Madanc
DTBFRTICRA.. WINISTERE DES AFFAIRES SOCIALES ET 0 L'ENPLO] T olre s Breddents berectemns Chnthons snceasscis de PasTER

o 1 o °
socrive Love LERY Scus-Direction des Affeires Selentifiques VACCINS. J'eipire que L€4 interventions qui poutiaient venix du
et Techniques Ninistiic, poursont peameccas & £a direadion de PASTEUR VACCINS
1 place Fontenoy de xapporter une decision dont L'oppoxtunitl seientifique e
idlcate, eais ausel commeraisle, ne sambls pas Liae Eyidente,
75007 PARLS

4 Je me pexmets ausai de foindxe des documents traitent
des sujets qui mous éatircssent particatitremeat dans Le dervice

° ° ° ° 1 ¥ .
des vadeineiions de £'Tnstitut Pasteus de Lyon | La Vaseinom
vigitance, Les teavaux faits L'ont Ltk dans fe cadne di thises
ou de mémoines, Je serals heureux de conmsline voire evis et ves
) Lyon, Le 19 scptembre 1947 exitiques,

Jeseste R vacas sntibie, dlipasition pean Cout aomplt-
ment diinformation et je vous prie de_croise, Mademe, & ma

’
fonde gratitude pour L'xttention que vous voudres eu» un:u A
sante en portera a Rl e et et wd vt e

Madame,

Comme vous Le saves Cals vieds ablement, PASTEUR
VACCINS dolt prockalnemert Attirer de La commercislisatien, en

responsabilité et ne pourra pas Rl P S i el B S

geable ¢t ceel A plusiturs gaxda. Nous avions, en FRANCE, Lo
Chance de posstder desx types de produits veccdmaux pour 2'e
fance dont les adjuvants Efalent difftrents, Ceed peAneccait

o o /4 V4 [
4 ) Loxs d'iscidents vaccinaux centes tarcs, de pouvoir chamger Le
1re qu’'il h'a bas ete avertiti. » font fLlestdme LA S L PIILELEL,
° Depuls zu;u-p. il t2ait commu La capsciit de
4 nga;ex,q d'alum sugmenter Les tilxes en TgF totales et
TgE apleifdl 2.:. su nu-. et un cextain mombae de praticdens

Lt pris L'habd st pes pratiquer les vacedns dur

.
Pt de
hydnoxgde d'alumine aux enfants allexgiques et parfols dlsen-
aibilists, pour Eviter toute surcharge en aluminium de ces Cn-
’ fants.
Per ailleurs, Les publications portant sux Les ¢2(:<4
1 ; 8 I 3

toxdques ou Lea edfets indbairables de L'aluminium €
dronyde d'alumine sont de plus en plus mombresses, d'annie en
ennie. Cet Elment pousse aussd & prdfbrer des prodaits adju-
vantés avee an autre sel mintral comme Le caledum, composant
habituel de notre Gcomomie ginirale.

Ricemment, en juillet deanies, L'admindstrati
enbricaint oooATe des posttions mectes concernant Les Alleagtace
retard contenant L'hydroxyde d'alumine, Cet cnsemble de donnies
et que mous mous {nCerrogeons 4ur L'oppoxtunitd d'une décladon

29 septembre 1987 - Courrier du Dr Léry, responsable de I'lnstitut Pasteur de Lyon, au ministére de la Santé -
Documentation personnelle du Pr Relyveld (Institut Pasteur) remise (a son décés) a E3M




ABA : 1980s

= Granulomes

= Questions sur la sécurité
= Utilisation croissante

= Alertes

Report on Safety Considerations
for the
Aluminum Component of
Alum-Precipitated Allergenic Extracts

August 21, 1987

Allergenic Products Advisory Committee
From the June 25-26, 1987, Committee Meeting

FDA 1987

S

7y U.S. FOOD & DRUG

ADMINISTRATION

« On en connait assez sur
l'aluminium pour savoir que l'on ne
devrait linjecter a personne, a
moins qu'il ny ait un reel et
raisonnable bénéfice a espérer. »




ABA : 1990s N

= Toxicité vs mécanismes d’action |
Review

Adjuvants — a balance between
toxicity and adjuvanticity

Rajesh K. Gupta*", Edgar H. Relyveld', Erik B. Lindblad*, Bernard Bizzini*,
Shlomo Ben-Efraim' and Chander Kanta Gupta* 1993




ABA : 1990s

= EM/SFC? -

Canada 1992 &
Hep B VR =

Ala suite de la

premiére campagne
de vaccination contre
le virus de I'hépatite B

(VHB) au Canada,

FROM THE CCDR « DU RMTC

Report of the Working Group on the Possible
Relationship between Hepatitis B Vaccination
and the Chronic Fatigue Syndrome 1993

Avez-vous
vécu une expérience

similaire aprés

le vaccin contre
I'hépatite B? |

Faites-nous part v y Ministére.

de votre témoignage. ~ > J de la Santé nationale
!

et du Bien-étre social

Personnes
ont signalé
une expérience
similaire,

une infirmiére a déclaré Les téléspectateurs Le nom de 69 qui a chargé
en 1992 a la télévision ont été invités de ces personnes un groupe de travail
canadienne qu'elle a signaler toute a été transmis ad hoc d’'examiner
avait développé expérience similaire. au ministere la question.
un EM/SFC apres de la Santé nationale
avoir recu le vaccin. et du Bien-étre social

Conclusion and recommendations

Members of the working group felt that there
was no evidence linking hepatitis B vaccine adminis-
tration with the appearance of CFS. The arguments
for this are the following:

Therefore, members of the working group felt
that there was no evidence justifying the allocation
of funds for research projects on the possible
relationship between CFS and hepatitis B vac-
cine. Concerns about CFS should not jeopardize
ongoing preventive programs using HBV vaccines.




ABA : 1990s N
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» Données experimentales - 1997

Vscrine, Vol 18, Mo 12/13, pp. 13121318, 1997

£ 1997 Elsewer Scence Lid. All nghts reserved

Printed in Great Brilain

PII: SO264-410X(97)00041-8 0250 -A10X/E7 $17+0.00

ELSEVIER

In vivo absorption of aluminium-
containing vaccine adjuvants using
26

Al Aluminium hydroxide (AH) and aluminium phosphate (AP) adjuvants, labelled with
“Al, were injected intramuscularly (im.) in New Zealand White rabbits. Blood and
urine samples were collected for 28 days and analysed for Al using accelerator mass
Richard L. Flarend®, Stanley L. Hem¥||, Joe L. Whitef, David Clmore”, spectrometry to determine the absorption and elimination of AH and AP adjuvants.
Mark A. Suckow§, Anita C. RudyT and Euphemie A. Dandashlit “Al was present in the first blood sample (1 h) for both adjuvants. The area under the
blood level curve for 28 days indicates that three times more aluminium was absorbed
from AP adjuvant than AH adjuvani. The distribution profile of aluminium to rissues
was the same for both adjuvants (kidney > spleen > liver > heart > lymph node >
brain). This study has demonstrated that in vivo mechanisms are available to eliminate
aluminium-containing adjuvanis after i.m. administration. In addition, the pharmaco-
kinetic profiles of AH and AP adjuvants are different. © 1997 Elsevier Science Ltd.

AH - AP - im
28 jours
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» Toxicité vs mecanismes d’action
= EM/SFC?

» Données experimentales - 1997

Ve 1907

s — “Excretion of 6% AlOOH and
22% AlOHPO, in 28 days”

ELSEVIER

In vivo absorption of aluminium-
containing vaccine adjuvants using
26Al

m
a

1

Richard E. Flarend®, Stanley L. Hemt|, Joe L. Whitef, David Clmore?,
Mark A. Suckow§, Anita C. RudyT and Euphemie A. Dandashlit .t

-
m
o
L]
a
B

aluminum retention
in tissues (mg/g wet)

m

=]

[=3

a

=]

B

AH - AP - im
28 jours

-
m
-

1E-8

Kidney Spleen Liver Heart LN, Brain




ABA : 1990s

= Toxicite vs meécanismes d’action

= EM/SFC ?

» Données experimentales - 1997

Vae!

PLI: SO264-410X(97)00041-8
ELSEVIER

In vivo absorption of aluminium-
containing vaccine adjuvants using
26Al

Richard E. Flarend®, Stanley L. Hemt|, Joe L. Whitef, David Clmore?,
Mark A. Suckow§, Anita C. RudyT and Euphemie A. Dandashlit

coine, Vol 15, No. 1213, pp 13141318,
£ 1897 Elsewier Scence Lid. All nghts reserved
Printed i

1907

in Greal Brilain
0254-410X57 $17+0.00

ACADEMIE NATIONALE DE MEDECINE

16. RUE BONAPARTE — 75272 PARIS CEDEX 06
TEL: 0142 345770 - FAX : 01 40 46 87 55

Commission VII (maladies infectieuses et médecine tropicale)

Groupe de travail®* sur

Les adjuvants vaccinaux: quelle actualité¢ en 2012 ?

AH - AP - im
28 jours

Pierre Bégué, Marc Girard, Hervé Bazin, Jean-Francois Bach.

“ Ce travail experimental, unique a

o

ce jour, sert pour la modélisation de
la pharmacocinétique des adjuvants.

b4
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» Toxicité vs mecanismes d’action
= EM/SFC ?

= Données expéerimentales - 1997

, .. 1993
= Donnees cliniques - 1998 : MFM oo e e commiti ot

Découverte cas de MFM

0 Observation clinique

Chez certains patients ayant regu

e Biopsies musculaires

Romain Gherardi et son équipe

Macro phagic myofa sciitis: an emergi ng entity des vaccins contenant un adjuvant réalisent des biopsies musculaires
inique (Al(OH),), des chez ces patients.

persistants apparaissent (douleurs lIs décrivent une nouvelle lésion
musculaires, fatigue...). inflammatoire : la myofasciite

R K Gherardi, M Coquet, P Chérin, FJ Authier, P Laforét, L Bélec, D Figarella-Branger, J-M Mussini, J-F Pellissier,
M Fardeau, for the Groupe d'Etudes et Recherche sur les Maladies Musculaires Acquises et Dysimmunitaires
(GERMMAD) de I'Association Francaise contre les Myopathies (AFM)

Lésion inflammatoire caractéristique
de la myofasciite 4 macrophages (MMF)
(coloration H&E).




ABA : 2000s

¥
=~

= Toxicite vs meécanismes d’action

EM/SFC ?

* Données expéerimentales - 1997

Tétanos
Coqueluche 4
Hépatite AetB 4
Diphtérie

= Données cliniques - 1998 : MFM = D, -
2001 : Aluminium '

lioterrorisme

@ obsenvationclinique  €)) Biopsies musculaires Mise en évidence @ Lien avec a vaccination

)

Brain (2001), 124, 1821-1831 Chez certains patients ayant recu Romain Gherardi et son équipe Lanal e Lak:@nmm

des vaccins contenant un adjuvant réalisent des biopsies musculaires I ArRyee e;, |lssu§ r.nontre les |ésions et sa localisation
(AI(OH),), des 0 chez ces patients. & pesnes gauminium dans les macrophages établissent.

persistants apparaissent (douleurs lis décrivent une nouvelle lésion au sein des macrophages le réle central de I'adjuvant alumif

Macrophagic myofasciitis lesions assess long—term musculaire/s. fatigue...). inflammatoire : la myofasciite gg;‘::{;:l:’us forme dans cette p_a;logie. en lig ‘
persistence of vaccine-derived aluminium N RS
hydroxide in muscle

La présence d'aluminium dans

R. K. Gherardi,! M. Coquet.” P. Cherin,? L. Belec,* P. Moretto.” P. A. Dreyfus,' J.-F. Pellissier.®
P. Chariot! and F.-J. Authier'

Lésion i i Particules d'skuminium dans o
de la myofasciite 2 macrophages (MMF) de la lésion (microscopie électronique).
(coloration H&E).

S = f Particules d'alumini
Ces travaux ont permis de définir la myofasciite @ macrophages ng,:';;""m
comme une nouvelle entité clinicopathologique et de montrer

I'implication de I inium dans sa physi




ABA : 2000s

= ABA et sarcomes félins

McEntee & Page 2001. J Vet Intern Med, 15:176-182

College of Veterinary Medicine

Table 1. Recommendations for the prevention and mon-
itoring of vaccine-associated sarcomas.®

Recommendations

Do not overvaccinate; vaccinate only when indicated

Standardize and separate vaccine injection sites

Use single-dose vials only

Keep detailed vaccine and injection records for each patient in-

cluding site of administration.® type of vaccine or other product,

manufacturer and serial number of the vaccine

Report vaccine-associated sarcomas to the United States Phar-

macopeia

6. Decrease the use of polvvalent vaccines

. Use nonadjuvanted vaccines

. Avoid use of aluminum-based adjuvants

e mdiscriminate use of feline leukemia virus vaccie should be
stopped, and it 1s not recommended for strictly indoor cats

10. Vaccines should be administered subcutaneously®

W N

=

n

2 This material in part (points 2-5) i1s being reproduced with the

4
,

Joumal of Feline Medicine and Surgery

‘Volume 17, Issue 7, July 2015, Pages 606-613 SAGE

© Published by SAGE on behalf of ISFM and AAFP 2015, Article Reuse Guidelnes .

Mbwreyd bt journals

Special Article

Feline injection-site sarcoma: ABCD guidelines on prevention
and management

Katrin Hartmann, Michael J Day”, Etienne Thiry, Albert Lloret, Tadeusz Frymus, Diane Addie,
Corine Boucraut-Baralon, Herman Egberink, Tim Gruffydd-Jones, Marian C Horzinek,
Margaret J Hosie, Hans Lutz, Fulvio Marsilio, Maria Grazia Pennisi, Alan D Radford, Uwe
Truyen, and Karin Mostl European Advisory Board on Cat Diseases
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= Quelques incertitudes = C

DEPARTMENT OF HEALTH AND HUMAN SERVIC’ES::.--_ .
| The second panel discussed “what we don’t know™ about

ATTONAL VACCINE FROCKAM OFyiCE FRESENTS. aluminum-containing adjuvants aI.ld identified the following
areas to be more thoroughly studied.

1. Toxicology and pharmacokinetics of aluminum ad-

WORKSHOP ON ALUMINUM IN VACCINES juvants. Specifically. the processing of aluminum by
] infants and children.
Caribe Hilton International Hotel . 2. Mechanisms by which aluminum adjuvants interact with
San Juan, Puertoc Rico . F

the immune system.
Necessity of adjuvants in booster doses.

sointl _ 4. Definition of frequency and duration of the MMF lesion
y Sponsored by: ]
in normal people.

Y]

Task Force for Child Survival "and Development

2000

Workshop on Al in vaccines, Porto Rico, 2000
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ABA : 2000s
= ABA et sarcomes felins
= Quelqgues incertitudes = 3 Y\ U.S. FOOD & DRUG
ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICESi: .
DR. GERBER: Michael Gerber, Nationmal
NATIONAL VACCINE PROGRAM OFFICE PRESENTS: Institutes of Health.
Norman, the standard of 0.85 milligrams of
aluminum per dose set forth in the Code of Fedaral
WORKSHOP ON ALUMINUM IN VACCINES ‘Regulations, can you tell us where that came from and
how that was determined?
Caribe Hilton International Hotel —% DR. BAYLOR: Unfortunately, I could mot. I
San Juan, Puerto Rico . F mean, we have been trying to figure that out. We
© have been trying to figure that out as far as going
Jointly Spomsorsd by: back in the historical records and determining how .
Task Force for Child Survival "and Davelopmen.t they came up with that and going back to the preamble
47

‘to the regulation. We just have bean u.uuuuén;!ul

Workshop on Al in vaccines, Porto Rico, 2000 with that but we are still trying to figure that out.
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Aluminum salts in vaceines—US perspective™

Norman W. Baylor*, William Egan, Paul Richman

Food and Drug Administration, Center for Biologics Evaluation and Research, Office of Vaccines Research and Review, Bethesda, MD, US4
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permitted as potassium alum, 1.e. 15 mg [4]. The amount of
15 mg of alum or 0.85 mg aluminum per dose was selected
empirically from data that demonstrated that this amount of
aluminum enhanced the antigenicity and effectiveness of the
vaccine (Joan May, FDA/CBER, personal communication).

Joan May, FDA/CBER, cité dans Baylor et al., 2002
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@GlaxoSml‘thKl'ne
GSK 2002

En 2002, Nathalie Gargon, responsable des adjuvants chez GSK (GlaxoSmithKline), admet que « le seul
adjuvant autorisé pour la consommation humaine [Faluminium], est le plus empirique. Personne ne sait
comment il fonctionne, personne ne connait sa biodistribution ». Elle rajoute ensuite : « en fait, je crois que si
Falum arrivait maintenant, il ne serait pas accepté »4,

4 Source : Virginie Belle, in Quand "aluminium nous empoisonne — Ed Max Milo 2010

https://www.vaccinssansaluminium.org/wp-content/uploads/2015/09/Aluminium-et-vaccins-en-20-
questions-reponses. pdf
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Review > Immunol Cell Biol. 2004 Oct;82(5):488-96. doi: 10.1111/.0818-9641.2004.01272 x.

Vaccine adjuvants: current state and future trends

Nikolai Petrovsky ', Julio César Aguilar

Second, the regulatory bar has been raised significantly since
the days when alum was first introduced as a human adjuvant.
Indeed, it is likely that if alum hadn’t been in use all these
years and was first put forward to regulatory bodies for
approval today, it would be refused registration on the basis
of safety concerns. Third, it is not possible for adjuvants to be
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Y, FEDERAL REGISTER

“Term infants with normal renal function may also be at
risk because of their rapidly growing and immature brain
and skeleton, and an immature blood-brain barrier. Until
they are 1 to 2 years old, infants have lower glomerular
filtration rates than adults, which affects their kidney
function. The agency Is concerned that young children
and children with immature renal function are at a
higher risk resulting from any exposure to aluminum.”

— U.S. Food and Drug Administration (FDA), June 20033
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» Un domaine négligé - OMS 2004

2004, 79, 265-272 No.29

Weekly epidemiological record
Relevé épidémiologique hebdomadaire

16 JULY 2004, 79th YEAR / 16 JUILLET 2004, 79 ANNEE
No. 29, 2004, 79, 265-272
http:iiwww.who.int/wer

Les questions concernant I'innocuité exigeront une connaissance
approfondie des effets des adjuvants sur la réponse immunitaire et
les mécanismes associés. La réglementation actuelle devra tenir
compte des données scientifiques nouvelles concernant les adju-
vants. Linnocuité des adjuvants est un domaine important et négligé.
Dans la mesure ou les adjuvants ont leurs propres propriétés phar-
macologiques, susceptibles de modifier 'immunogénicité et la sécurité
des vaccins, I'évaluation de leur innocuité est indispensable.
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1) Etude cas-témoin MFM
Afssaps - INVS - chercheurs
fév 2002 - juillet 2003

2) Résultats présentés a la commission nationale
de pharmacovigilance et au CS de U’ Afssaps
mai 2004

Fréquence significativement plus élevée de
l'asthenie ainsi qu'un retentissement fonctionnel
plus important de la fatigue chez les patients
atteints, notamment sur le plan cognitif.

https://archive.ansm.sante.fr/content/download/10408/121455/version/1/file/etude.pdf

N

B>

” 777777 Bl  CENTRE HOSPITALIER ET UNIVERSITAIRE DE BORDEAUX

IIIlIII' DEPARTEMENT DE PHARMACOLOGIE
Pharmacol logie Clinique

)

Pl

ETUDE EPIDEMIOLOGIQUE EXPLORATOIRE
DE LA MYOFASCIITE A MACROPHAGES

Rapport d*étude
Octobre 2003

Promoteur :
Agence Frangaise de Sécurité Sanitaire des Produits de Santé (Afssaps)

Elaboration du protocole :

Carmen Kreft-Jais, Afssaps

Jacques Ropers, Afssaps

Dominique Costagliola, Afssaps

Daniel Lévy-Bruhl, Philippe Malfait, Institut de la Veille Sanitaire, St Maurice

Annie Fourrier, Pharmacologie, Hopital Pellegrin, Bordeaux

Patrick Chérin, Médecine Interne, Hapital Pitié-Salpétriére, Paris

Romain Ghérardi, Histologie-Embryologie-Cytogénétique, Hopital Henri Mondor, Créteil

Réalisation de I'étude :

Département de Pharmacologie, Hépital Pellegrin, Bordeaux
- Responsable scientifique : Annie Fourrier
- Chefde projet : Fanny Depont
- Attachées de Recherche Clinique : Caroline Dureau, Angela Grelaud
- Analyse statistique : Nathalie Lechevallier
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1) Etude cas-témoin MFM
Afssaps - INVS - chercheurs Naonaa0n
fév 2002 - juillet 2003 e assspas.

AVIS

2) Résultats présentés a la commission nationale s

Le Conseil Scientifique, aprés en avoir délibéré, donne un avis favorable, 4 I'unanimité, au Directeur Général
de TAgence Francaise de Sécurité Sanitaire des Produits de Santd, en ce qui conceme les

de pharmacovigilance et au CS de |’Afssaps commaniaion sirarcs

1 - L'état actuel des connaissances permet au Conseil scientifique de lAfssaps de considérer que

.
I I Ia] 2 004 I'association entre I'entité histologique myofascite 4 macrophages sur le site musculaire classiquement

choisi pour la vaccination et radministration de vaceins contenant un adjuvant aluminique est hautement
probable.

2 - L'état actuel des connaissances ne permet pas au Conseil scientifigue de I'Afssaps de considérer quiil
existe une association entre I'entité histologigue myofascite 3 macrophages et un syndrome clinique

) . . spécifique.
3 ) CS d e l Afssa pS - J U] n 2004 La plus grande fréquence de |a fatigue observée dans 'étude épidémiologique chez les sujets présentant

I'entité histologique ne permet pas de conclure 3 Ia réalité d'un lien en raison -
- delafaiblesse stafistique de I'association,
- des coniraintes inhérentes aux caractéristiques de I'étude,
- de la non spécificité du symptome fatigue.

. . 14 L3 3
- aucun Syn drome Cl ’ n ’ que SpeCIfl que 3 - En I'état actuel des connaissances, le Censell scientifique de 'Afssaps considére qu'aucun syndrome
clinigue spécifigue n'est retrouvé associé & la vaccination avec des vaccins contenant un adjuvant
d aluminique.

- pas de remise en cause de la balance o .

- permet au Conseil scientifique de 'Afssaps de considérer qu'il n'y a pas
Ve 7 o . . . a remetire en cause la balance bénéfice-risque des vaccins contenant un adjuvant aluminique .

ben eflce / r’Sque des Vacc’ns Con tenant un ad] uvant 5 — Au regard de ces éléments, le Conseil scientifigue ne recommande pas, a ce jour, la réalisation de

nouvelles études &pidémiologiques .

. .
a l L” , ,’n ’ que Cet avis concorde avec I'avis rendu par le Comité scientifigue pour la Sécurité des Vaccins de I'Organisation

Mondiale de la Santé les 3 et 4 décembre 2003.

- ne recommande pas, a ce jour, la réalisation de R ——
nouvelles études épidémiologiques

Professeur Alain GRIMFELD

https://reporterre.net/IMG/pdf/afssaps_6_mai_2004.pdf
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1) Etude cas-témoin MFM
Afssaps - INVS - chercheurs
fév 2002 - juillet 2003

2) Résultats présentés a la commission nationale
de pharmacovigilance et au CS de |’Afssaps

mai 2004
3) CS de UAfssaps - juin 2004 =

4) Question conflits d’intérét
E3M - nov 2004 janvier 2005
(2011 & 2015)

Aluminium et vaccins :

i : : . oA Les Conflits d’intérét
Un avis donne par un CS « pourri de conflits d’interets » £ Lontiits dinterets

(Président de la Mission Parlementaire sur le Mediator) Saptamsbes 2018

https://www.vaccinssansaluminium.org/wp-content/uploads/2015/09/Aluminium-vaccins-et-conflits-dinterets.pdf
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for Toxic Substances and Disease Reqistr

TOXICOLOGICAL PROFILE FOR
. . . ALUMINUM
Aluminum is a known neurotoxin and
exposure can lead to significant , ,
‘ . . . U.S. DEPARTMENT Pg:hm;:{:\i?s-\l\b HUMAN SERVICES
alterations in motor function, AT O s
sensory function, and cognitive

funCtiOn. ” September 2008
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= ATSDR 2008

= FDA 2008

En présence d’un représentant de UEMA :

« Alors que beaucoup de vaccins sont donnes
tres tot dans la vie, on ne sait pas quel est
leffet de_lempreinte a long terme sur le

systeme immunitaire des petits enfants.

Nous sommes tres légers sur la génotoxicité et
la cancerogeénicite.

Pour la toxicite de la combinaison adjuvant-
antigene, nous nous concentrons sur la
tolérance locale. »

2y U.S. FOOD & DRUG

ADMINISTRATION

FOOD AND DRUG ADMINISTRATION

+ o+ + o+ 4

CENTEE. FOR BIOLOGICS EVALUATION AND RESEARCH

+ + + 4+ +

NATIONAL INSTITUTES OF HEALTH

+ + + + +

NATIONAL INSTITUTE COF ALLERGY AND
INFECTICOUS DISEASES

+ + + + +

WORESHOP ON ADJUVANTS AND ADJUVANTED
PEEVENTIVE AND THERAPEUTIC VACCIHNES

FOR INFECTIOUS DISEASE INDICATIONS
+ o+ + o+

TUESDAY

DECEMBER 2, 2008

S
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In 2008, The Global Advisory Committee on Vaccine Safety of the WHO concluded
“From the most recent evidence available, there is no reason to con@{gde that a heaith
risk exists as a result of administration of aluminium-containing vacmﬁéﬁ f;or is there
any good reason for changing current vaccination practice. The, GACVS will continue to

review the evidence that might emerge from = _on»gomg séud.'es
{hito e who.int/vaceine _safety/committee/toples/aluminium/statement 112002Fenf}

Aluminium salts have been used as vaccine adjuv:anis sg_nce 1§?E and have an
extensive safety record of hundreds of millions of dnses of: vaemnes administered
without any proven serious adverse effect.
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> #26

> #18 > #27

»#11 > #19 > #23 | #28

> #4 > #12 > #15 > #20 e #24 | 229
> #1 > #2 > #3 > EDS |e#E (ET (H#8 (+#0 > #10 B EA13 | #14 | #16 | #1T | #21 (- #22 | #25 (- # 30 |0 #31
1972 1982 1997 2005 2006 2007 2008 2009 2011 2013 2014 2015 2016 2017 2018 2019 2020 2021

»

» 3 anciens dogmes contredits, mais persistants

5

Q -> adjuvant observeé en intracellulaire
Q -> adjuvant persiste & migre
e -> dose-réponse non-linéaire

Masson et al., 2022
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» Début des etudes animales

> #26

> #18 > #27

»#11 > #19 > #23 | #28

> #4 > #12 > #15 > #20 e #24 | 229
> #1 > #2 > #3 > EDS |e#E (ET (H#8 (+#0 > #10 B EA13 | #14 | #16 | #1T | #21 (- #22 | #25 (- # 30 |0 #31
1972 1982 1997 2005 2006 2007 2008 2009 2011 2013 2014 2015 2016 2017 2018 2019 2020 2021

»

= Persistance, translocation, effets neuro
=> toujours démontres

5

Masson et al., 2022
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= Essai clinique

@ % Safety and immunogenicity of 2009 pandemic influenza A
H1N1 vaccines in China: a multicentre, double-blind,
randomised, placebo-controlled trial
. Xiao-Feng Liang, Hua-Qing Wang, Jun-ZhiWang, Han-Hua Fang, Jiang Wu, Feng-Cai Zhu, Rong-Cheng Li, Sheng-Li Xia, Yu-Liang Zhao,

Fang-Jun Li, Shao-Hong Yan, Wei-Dong Yin, Kang An, Duo-Jia Feng, Xuan-Lin Cui, Feng-Chun Qj, Chang-Jun Ju, Yu-Hui Zhang, Zhi-Jun Guo,
Ping-Yu Chen, Ze Chen, Kun-Ming Yan, Yu Wang

Summary
Lancet 2010;375:56-66  Background The current influenza pandemic calls for a safe and effective vaccine. We assessed the safety and
Published Online  immunogenicity of eight formulations of 2009 pandemic influenza A HIN1 vaccine produced by ten Chinese
H December 16,2009 manufacturers.
DOI10.1016/50140-
6736(09)62003-1 | . 2. . N P e 1 e amna . 1A
Non-adjuvant split-virion formulation Adjuvant split-virion formulation Adjuvant whole-virion All vaccine Placebo
formulation formulations
& 7519 15 pg 30 g 7-5Hg 15 pg 30pg 5Hg 10 pg

. All adverse events 6/922 949/4540 968/3641 207/743 200/741 135/330 17/101 23/202 2594/11220 233/1471

[(103%; (20-9%; (26-6%: (27-9%; (27-0%; (409%; |  (168% (11-4%; (231%; (15:8%;
8.3-12.3) 19:7-22-1) 25.2-28.0) 24-6-31.1) 23-8-302)  35:6-46-2) 9-4-24-3) 7-0-15.8) 223-23-9) 14-0-17-1)

Liang et al., 2010
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= Syndrome Auto-Immun Inflammatoire induit par les Adjuvants

Journal of Autoimmunity 36 (2011) 4-8

= ASIA

Contents lists available at ScienceDirect

Journal of Autoimmunity

journal homepage: www.elsevier.com/locate/jautimm

Review

‘ASIA’ — Autoimmune/inflammatory syndrome induced by adjuvants
Yehuda Shoenfeld ®*, Nancy Agmon-Levin?

*The Zabludowicz Center Jor Autoimmune Diseases, Department of Medicine B’ Sheba Medical Center, Tel-Hashomer, israel
" Incumbent of the Laura Schwarz-kipp Chair for Research of Autoimmune Diseases, Sackler Faculty of Medicine, Tel-Aviv University, Israel

Autoimmunity Reviews 18 (2019) 691-705

EM/SFC

Contents lists available at ScienceDirect

ASIA

Autoimmunity Reviews

ELSEVIER journal homepage: www.elsevier.com/locate/autrev
Review
Myalgia and chronic fatigue syndrome following immunization: )

macrophagic myofasciitis and animal studies support linkage to aluminum |&&&
adjuvant persistency and diffusion in the immune system

Romain K. Gherardi®*, Guillemette Crépeaux™‘, Francois-Jérome Authier™”
* Inserm U955 E10 (Biology of the neuromuscular system), Paris Est Créteil University, 94010 Créteil, France

® Neuromuscular Pathology Expert Centre, Henri Mondor University hospital, Assistance Publique Hopitawx de Paris, 94010 Crétell, France
© Ecole Nationale Vétérinaire d’Alfort, Maisons-Alfort, France

Shoenfeld & Agmon-Levin, 2011 ; Gherardi et al., 2019
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= Syndrome Auto-Immun Inflammatoire induit par les Adjuvants
= ASIA

= Modele mouton - 2011

Immunol Res (2013) 56:317-324
DOI 10.1007/512026-013-8404-0

ETIO PATHOGENESIS OF AUTOIMMUNITY

Autoimmune/autoinflammatory syndrome induced
by adjuvants (ASIA syndrome) in commercial
sheep

Lluis Lujén + Marta Pérez - Eider Salazar * Neila Alvarez *

Marina Gimeno -« Pedro Pinczowski - Silvia Irusta + Jesis Santamaria -
Nerea Insausti + Yerzol Cortés - Luis Figueras - Isabel Cuartielles -
Miguel Vila - Enrique Fantova - José Luis Gracia Chapullé

Published online: 12 April 2013
€ Springer Science+Business Media New York 2013

Lujan et al., 2013
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Journal of Inorganic Biochemistry 105 (2011) 1489-1499

Contents lists available at SciVerse ScienceDirect |:“)“"‘";;|‘m’“
u 1 €rs t rava U X A BA e t TSA Journal of Inorganic Biochemistry iilg;‘ o,

journal homepage: www.elsevier.com/locate/jinorgbio

Do aluminum vaccine adjuvants contribute to the rising prevalence of autism?

Lucija Tomljenovic **, Christopher A. Shaw *?

* Neural Dynamics Research Group, Department of Ophthalmology and Visual Sciences, University of British Columbia, 828 W. 10th Ave, Vancouver, BC, Canada V5Z 1L8
® Departments of Ophthalmology and Visual Sciences and Experimental Medicine and the Graduate Program in Neuroscience, University of British Columbia, Vancouver, British Columbia,
828 W. 10th Ave, Vancouver, BC, Canada V5Z 118

ARTICLE INFO ABSTRACT

Arﬁd_t history: i Autism spectrum disorders (ASD) are serious i disorders and an urgent global
Received 22 April 2011 . public health concern. Dysfunctional immunity and impaired brain function are core deficits in ASD. Aluminum
Received in revised form 13 August 2011 (Al), the most commonly used vaccine adjuvant, is a demonstrated neurotoxin and a strong immune stimulator.

Accepted 14 August 2011

_ S ; Hence, adjuvant Al has the potential to induce neuroimmune disorders. When assessing adjuvant toxicity in chil-
Available online 23 August 2011

dren, two key points ought to be considered: (i) children should not be viewed as “small adults” as their unique
physiology makes them much more vulnerable to toxic insults; and (ii) if exposure to Al from only few vaccines

ﬁm&fm can lead to cognitive impairment and i ity in adults, is it to question whether the current
Adjuvants pediatric schedules, often containing 18 Al adjuvanted vaccines, are safe for children? By applying Hill's criteria
Autism for establishing causality between exposure and outcome we investigated whether exposure to Al from vaccines
Vaccines could be contributing to the rise in ASD prevalence in the Western world. Our results show that: (i) children from
Brain inflammation countries with the highest ASD prevalence appear to have the highest exposure to Al from vaccines; (ii) the in-
Autoimmunity crease in exposure to Al adjuvants significantly correlates with the increase in ASD prevalence in the United

States observed over the last two decades (Pearson r=0.92, p<0.0001); and (iii) a significant correlation exists
between the amounts of Al administered to preschool children and the current prevalence of ASD in seven West-
ern countries, particularly at 3-4 months of age (Pearson r—10.89-0.94, p— 0.0018-0.0248). The application of
the Hill's criteria to these data indicates that the correlation between Al in vaccines and ASD may be causal. Be-
cause children represent a fraction of the population most at risk for complications following exposure to Al, a
more rigorous evaluation of Al adjuvant safety seems warranted.

Crown Copyright © 2011 Published by Elsevier Inc. All rights reserved.

Tomljenovic & Shaw,
SN\A1 1
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» Etude de référence FDA - 2011

Vaccine 29 (2011) 9538-9543

Contents lists available at SciVerse ScienceDirect
Vc:ccme
Vaccine

journal homepage: www.elsevier.com/locate/vaccine

Expositions Al

Minimal Risk Level

Updated aluminum pharmacokinetics following infant exposures through diet
and vaccination

Robert J. Mitkus®*, David B. King?, Maureen A. Hess®, Richard A. Forshee?, Mark O. Walderhaug?

LILEI R B LI LR RLO B LRI B WD Rl SR RELILEELE WO L

pational inhalation. However, for infants, our study demonstrates
that there is little risk for aluminum toxicity following immu-
nizations administered according to ACIP recommendations even

-> MRL

NOAEL 2001 - lactate d’Al alimentaire
7 x sup. EFSA f

-
Contents lists available at ScienceDirect In

organic
Birt?chemistny
Journal of Inorganic Biochemistry A
3,5 x sup. ANSES M3t
, [ ) journal homepage: www.elsevier.com/locate/jinorgbio ;_' v

Review article

Critical analysis of reference studies on the toxicokinetics of aluminum-

=
based adjuvants® oo

Jean-Daniel Masson™', Guillemette Crépeaux™™', Francois-Jérdme Authier®, Christopher Exley®,
Romain K. Gherardi™

*INSERM U955 E10, Biologie du systéme newromusculaire, Faculté de Médecine, Université Paris Ext Crétell, (réteil 94010, France

" Générique médicale comparée des affections neuromusculares, Ecole Nationale Vétérinaire dAlfort, 7 Avenue du général de Gaulle, 9400 Maisons-Alfart, France
©The Birchall Centre, Lennard-Jones Laboratories, Keele University, Staffordshire ST5 5BG, UK

Golub & Germann, 2001 ; Mitkus et al., 2011 ; Masson et al., 2018
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-> plus citée par la FDA
O 8 httpsy//www.fda.gov/vaccines-blood-biologics/safety-availability-- E  70% ¢¢  Q Rechercher : e RN e et = mp——— - L@

and clinicians carefully evaluate all of the information in a marketing application and Vaccines to prevent infectious diseases are given to millions of babies, children,

safety & Availabilit
ey o adolescents and adults and it is critical that they are demonstrated to be safe and effective.

(Biologics)

Content current as of:

make a determination whether to license (approve) a vaccine before it can be used in the
01/12/2024

BER-Regulated Products:

hortages and
iscontinuations

andemics & Emerging
iseases

issue Safety & Availability

accine Safety & Availability

IV Home Test Kits

ecalls (Biologics)

eport a Problem to the
enter for Biologics
valuation & Research

United States. Prior to licensure, as part of FDA’s evaluation, FDA takes all of the
ingredients of a vaccine into account, including the active ingredients as well as other
substances. After FDA approves a vaccine, FDA continuously menitors its safety.

Why is aluminum in some vaccines?

Aluminum salts are incorporated into some vaccine formulations as an adjuvant. An
adjuvant is a substance added to some vaccines to enhance the immune response of
vaccinated individuals. The aluminum salts in some U.S. licensed vaccines are aluminum
hydroxide, aluminum phosphate, alum (potassium aluminum sulfate), or mixed
aluminum salts. For example: aluminum salts are used in DTaP vaccines, the
pneumococcal conjugate vaccine, and hepatitis B vaccines.

Aluminum adjuvant containing vaccines have a demonstrated safety profile of over six
decades of use and have only uncommonly been associated with severe local reactions. A
study conducted by FDA (%' determined that the risk to infants posed by the total
aluminum exposure received from the entire recommended series of childheod vaccines
over the first year of life is extremely low. This study provided additional scientific
information confirming that the benefits of aluminum-containing vaccines administered
during the first year of life outweigh any theoretical concerns about the potential effect of
aluminum on infants. Of note, the most common source of exposure to aluminum is from
eating food or drinking water.

Biologic Product Security

Blood Safety & Availability

CBER-Regulated Products:
shortages and
Discontinuations

Pandemics & Emerging
Diseases

Tissue Safety & Availability

Vaccine Safety & Availability

HIV Home Test Kits

Recalls (Biologics)

Report a Problem to the
Center for Biologics

__Evaluation & Research

FDA requires that vaccines undergo a rigorous and extensive development program in the
laboratory, as well as in animal studies and human clinical trials, to determine their safety
and effectiveness. Highly trained FDA scientists and physicians thoroughly evaluate the
information in a marketing application and make a determination whether to license
(approve) a vaccine before it can be used in the United States. Prior to approval, as part of
FDA'’s evaluation, FDA takes all of the ingredients of a vaccine into account. After FDA
approves a vaccine, FDA continuously monitors its safety.

Why is aluminum in some vaccines?

Aluminum salts are incorporated into some vaccine formulations as an adjuvant. An
adjuvant is a substance added to some vaccines to enhance the immune response of
vaccinated individuals. The aluminum salts in some FDA-approved vaccines are
aluminum hydroxide, aluminum phosphate, alum (potassium aluminum sulfate), or
mixed aluminum salts. For example: aluminum salts are used in DTaP vaccines, the
pneumococcal conjugate vaccine, the HPV vaccine, and hepatitis B vaccines.

Aluminum adjuvant containing vaccines have a demonstrated safety profile of over many
decades of use and have only uncommonly been associated with severe local reactions. Of
note, the most common source of exposure to aluminum is from eating food or drinking
‘water.

Are other adiuvants used in FNA-annraved vaccines?

Regulated Product(s)
Biolagics
Vaccines

Golub & Germann, 2001 ; Mitkus et al., 2011 ; Masson et al., 2018
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» |nstitute of Medicine (IOM) - 2012

«The vast majority of causality conclusions in the report are that
the evidence was inadequate to accept or reject a causal
relationship. »

Adverse Effects of Vaccines
Evidence and Causality

Editors: Kathleen Stratton, Andrew Ford, Erin Rusch, and Ellen Wright Clayton.
Authors: Committee to Review Adverse Effects of Vaccines; Institute of Medicine.

Washington (DC). National Academies Press (US); 2011 Aug 25.
ISBN-13: 978-0-309-21435-3  1SBN-10: 0-309-21435-1

Copyright and Permissions

Hardcopy Version at National Academies Press
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= |nstitute of Medicine (IOM) - 2012

I

» Académie de médecine - 2012
= Haut Conseil de Santé Publique - 2013

ACADEMIE NATIONALE DE MEDECINE

16, RUE BONAPARTE — 75272 PARIS CEDEX 06
TEL: 0142345770 - FAX : 01404687 55

Commission VII (maladies infectieuses et médecine tropicale) Al . .
uminium

Groupe de travail* sur

et
vaccins

Les adjuvants vaccinaux: quelle actualité en 2012 ?

Pierre Bégué, Marc Girard, Hervé Bazin, Jean-Francois Bach.



ABA : 2010s N

T
» Académie de medecine - 2012
= Haut Conseil de Santé Publique - 2013

16, RUE BONAPARTE — 75272 PARIS CEDEX 06
TEL:0142345770 - FAX:0140468755

Commission VII (maladies infectieuses et médecine tropicale)
Groupe de travail* sur

Les adjuvants vaccinaux: quelle actualité en 2012 ?

Pierre Bégué, Marc Girard, Hervé Bazin, Jean-Francois Bach.

Ainsi, le Haut Conseil de la santé publique

« Estime que les données scientifiques disponibles a ce jour ne permettent pas
de remettre en cause la sécurité des vaccins contenant de I'aluminium, au
regard de leur balance bénéfices/risques.

Données Alu alimentaire

Dose de sécurité Al ABA

Pas de preuves de toxicité ABA
Remplacement long

Risques maladies infectieuses si
moratoire ABA

e Recommande la poursuite des vaccinations conformément au calendrier
vaccinal en vigueur.

o Met en garde contre les conséquences, en matiére de réapparition de maladies
infectieuses, que pourrait avoir une baisse de la couverture vaccinale résultant
d’une remise en cause des vaccins contenant de I'aluminium en I'absence de
justification scientifique.

e Encourage la poursuite des recherches visant a évaluer la sécurité des
adjuvants disponibles et en développement.
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» Académie de médecine - 2012
= Haut Conseil de Santé Publique - 2013

ACADEMIE NATIONALE DE MEDECINE
16. RUE BONAPARTE — 75272 PARIS CEDEX 06
TEL: 0142345770 - FAX:0140468755

Commission VII (maladies infectieuses et médecine tropicale)

Groupe de travail* sur

Les adjuvants vaccinaux: quelle actualité en 2012 ?

Pierre Bégué, Marc Girard, Hervé Bazin, Jean-Francois Bach.

ram I Association
E ntraide awx
M alades de
M yofasciite &

M acrophages

hitp:fiwww myofasciite fr
Agrément National du Ministére de la Santé
Axrété du 6 mars 2007 JO du 22 mars 2007

Les adjuvants vaccinaux : quelle actualité
Observations de I'association E3M sur le rapport de U'Académie de Médecine

Juillet 2012

https://www.vaccinssansaluminium.org/wp-content/uploads/2019/05/2012-
Observations-E3M-sur-rapport-academie-medecine. pdf

Conflits d’intérét ?
Contre-vérités ?

Aluminium
[-14

vaccins

==y Association Aluminium et Vaccins

E niraide awc Rapport du HCSP du 11 juillet 2013
M alades de

M yofasciite a . .

M acrophages Observations E3M - Aont 2013

L’aluminium injecté lors des vaccinations migre vers le cerveau.
Quelles conséquences ?
Le HCSP choisit de rassurer dans un rapport aux nombreuses contre-vérités.

https://www.vaccinssansaluminium.org/wp-
content/uploads/2019/05/2013-Observations-E3M-rapport-HCSP. pdf
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= Engagement politique - 2012

Mars - Groupe d’Etudes Vaccination de |’Assemblée Nationale
« Recommandation n° 3 : décider, en application du principe

Février - Francois Hollande (candidat)

« L'exemple de la myofasciite a macrophages
démontre, sil le fallait, la nécessité de faire
progresser nos connaissances. Une plus grande
vigilance et une réévaluation plus réguliere du
rapport bénéfices/risques des différents produits
m'apparait essentielle. Cette régle sapplique
aux meédicaments mais aussi aux vaccins, aux
principes actifs comme aux adjuvants, qu’il
s'agisse d'hydroxyde d'aluminium ou d'une autre
molécule. Je veillerai a ce que tous les travaux
scientifiques soient pris en compte pour
déterminer la dangerosité des produits de santé
et a ce que le doute profite au patient. »

Avril - M. Touraine (future ministre de la Santé) a E3M :

« Dans le contexte de perte de confiance de nos concitoyens
envers les institutions sanitaires, en particulier depuis la
gestion catastrophique de l'épidémie de grippe A et la
dénonciation de graves conflits d'intéréts ayant provoqué de
trop nombreux scandales sanitaires, il faut donner les
meilleures assurances de sécurité pour effectuer les
vaccinations obligatoires dans lintérét de la santé de notre
population. (...) »

de précaution, d’un moratoire sur les adjuvants aluminiques. »

Avril - Europe Ecologie les Verts a E3M

« L’injection au cceur méme de [’organisme
d’un produit neurotoxique ne peut laisser
indifférent, et les alertes lancées par les
chercheurs ne peuvent rester sans réponse de
la part des pouvoirs publics. La recherche
doit bénéficier immédiatement des crédits
nécessaires a la compréhension du processus
induit par linjection des sels d’aluminium.
Nous proposons la mise en place d’un Institut
National de Recherche en Santé
Environnementale, et cette question doit
faire partie de ses priorités. Dans [’attente
des résultats de ces recherches, les citoyens
doivent pouvoir utiliser un vaccin sans
aluminium afin de répondre en sécurité a
’obligation vaccinale et ceci est possible par
la remise a disposition, notamment pour les
enfants entrant a lécole, du DTPolio®, sans
aluminium, qui n’est plus disponible, ceci sans
raison sanitaire. Il est temps de prendre la
mesure de ce qui s’annonce comme un réel
probléme de santé publique. »
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» Engagement citoyen - 2012 2013 l,\\]

» Greves de la faim
= DGS : financement ANSM vers équipe Inserm Pr Gherardi
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» Engagement citoyen - 2012 2013 E.

= Greves de la faim
= DGS : financement ANSM vers equipe Inserm Pr Gherardi

.

= Déc 2012 - reconnaissance du lien MFM et ABA - Conseil d’Etat

i « sur la base d’indices graves, précis et concordants »
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= Engagement citoyen - 2012 2013

= Greves de la faim
= DGS : financement ANSM vers equipe Inserm Pr Gherardi

= Déc 2012 - reconnaissance du lien MFM et ABA - Conseil d’Etat

= Et la recherche ?

| SPECIAL FOCUS | Vaccine Adjuvants Editorial .

from a lack of adjuvants with robust safety

and tolerability [2). In the development of

Vaccine adjuvant safety: the elephant in

the room safety is the elephant in the room; it is the

Nikolai Petrovsky “The ultimate research pursuit in the adjuvant field should not

Author for correspondence: be to identify still more inflammatory adjuvants, but rather to
Vaxine Ply Ltd, Fiinders find novel ways to separate adjuvant potency and

o e LEs reactogenicity.”
o " nikolai petrovsky@flinders. There is near universal agreement that actually work to enhance the adaptive Most llkely} lt 15 the feal’

Adelaide 5042, Australia
Tel: +61 882 044 572
e new vaccine adjuvants are needed for the immune response [3). Described by the
Petrovsky, 2013

Fax: +61 882 045 987
Aevelanment af mare affertrive vaccinee late (Tharlee Tanewa ¢ “immuanalas
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= Mai 2014
- Colloque E3M « Aluminium et Vaccins - L’expertise
internationale nous impose d’agir »

Pr Gherardi, Authier, Exley, Shoenfeld, Lujan
Directeur vaccins ANSM

- Office Parlementaire d’Evaluation des Choix Scientifiques et
Technologiques - OPECST : « Les adjuvants vaccinaux : une
question controversée »

Pr Gherardi, Authier, Exley, Shoenfeld, Lujan, Belec
Directeur vaccins ANSM, Sanofi, E3M
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= Mai 2014 :.
- Colloque E3M « Aluminium et Vaccins - L’expertise

internationale nous impose d’agir »

Pr Gherardi, Authier, Exley, Shoenfeld, Lujan
Directeur vaccins ANSM

- Office Parlementaire d’Evaluation des Choix Scientifiques et
Technologiques - OPECST : « Les adjuvants vaccinaux : une
question controversée »

Pr Gherardi, Authier, Exley, Shoenfeld, Lujan, Belec
Directeur vaccins ANSM, Sanofi, E3M

* Mai 2015 %
- « La vaccination, cela ne se discute pas. = &

Marisol Touraine, ministre de la Santé,
Réponse pétition du Pr Joyeux sur vaccination DTP.
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= CDC 2015

> Vaccine. 2015 Nov 27;33(48).6736-44. doi: 10.1016/j.vaccine.2015.10.076. Epub 2015 Oct 27. ; . "

Cumulative and episodic vaccine aluminum exposure us. centens Fon pisese
in a population-based cohort of young children

Jason M Glanz 1, Sophia R Newcomer 2, Matthew F Daley 2, David L McClure 4, Roger P Baxter >,
Michael L Jackson ©, Allison L Naleway 7, Marlene M Lugg &, Frank DeStefano °

Background: In addition to antigens, vaccines contain small amounts of preservatives, adjuvants, and
residual substances from the manufacturing process. Some parents have concerns about the safety of
these ingredients, yet no large epidemiological studies have specifically examined associations between
health outcomes and vaccine ingredients, other than thimerosal. This study examined the extent to which
the Vaccine Safety Datalink (VSD) could be used to study vaccine ingredient safety in children.

Results: Among 408,608 children, mean cumulative vaccine aluminum exposure increased from 1.11 to
4.00 mg between ages 92-730 days. Up-to-date children were exposed to 11-26% more aluminum from
vaccines than undervaccinated children. Power analyses demonstrated that safety studies of aluminum
could detect relative risks ranging from 1.1 to 5.8 for a range of adverse event incidence.

Conclusions: The safety of vaccine aluminum exposure can be feasibly studied in the VSD. However, pos-
sible biological mechanisms and confounding variables would need to be considered before conducting
any studies.
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= 2016

- Concertation citoyenne
Président : Alain Fischer

Demandes unanimes des jurys :

- vaccins sans aluminium

- autres adjuvants (CaP)

- financement transparent et public de la recherche

- supprimer tout conflit d’intéréts chez experts qui
conseillent le gouvernement

- commission d’enquéte parlementaire sur question
des adjuvants

- a75% : demandent arrét obligat® vaccinale

=> Demandes rejetées

https://www.vaccinssansaluminium.org/rapport-e3m-vaccination/
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= 2016

- L’aluminium, les vaccins et les 2 lapins
MA Poyet, Entre2Prises & E3M

https://www.vaccinssansaluminium.org/

- Toxic Story

ROMAIN GHERARDI

OXI
STORY

DEUX OU TROIS VERITES EMBARRASSANTES
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= Conseil scientifique ANSM - mars 2017

- « Volet expérimental : (...) L’effet sélectif des faibles doses (...) constitue un résultat tout a

e a n m
- « Les résultats du programme génétique et expérimental BNAA-vacc apportent des éléments ‘>

Agence nationale de sécurité du médica
contributifs et nouveaux. dont I’”ANSM doit tenir compte désormais. (...) ils accroissent la et des produits de santé

plausibilité biologique d'un lien possible entre 'administration d’adjuvant aluminique et la

survenue de complications post-vaccinales chez certains mdividus ».

- - « I'é¢tude expérimentale chez la souris, (...) a été¢ menée avec le plus grand sérieux et (...)
Aluminium dans les vaccins : le rapport qui dérange

Dans un rapport jamais rendu public depuis mars, des scientifiques pointent les risques induits par la présence
daluminium dans les vaccins.

S adjuvants aluminiques et des mécanismes de leurs éventuels effets secondaires. »

permet (...) de progresser considérablement dans la compréhension du mode d’action des

- « le résultat clé du projet réside dans (...) I'étude chez la souris d’éventuelles perturbations
comportementales induites par I'injection d’adjuvants aluminiques. A cet égard, la mise en

évidence du role de l'agrégation des particules et done de la concentration massique de

I’aluminium est un résultat de la plus haute importance. »

- « Ce projet a I'immense mérite de permettre de poser un cadre conceptuel aux effets

" U B

La présidente du Conseil Scientifique énonce que « les études supportées par I'Agence

secondaires retardés et a distance des adjuvants aluminiques. »

ont permis de faire avancer la recherche sur le sujet des adjuvants aluminiques. »
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= Conseil scientifique ANSM - mars 2017 F'

= Oct 2017 : élargissement obligation vaccinale vote
(3 -> 11, dont 8 avec ABA)

Vaccin Vaccin obligatoire
obligatoire Vaccins obligatoires a partir de 2018 (s ans aluminiu m)

E 5 8 B 5

Diphtérie f Pk "
Tétanos Coqueluche Hépatite B coqu cg:::g;g-

Poliomyélite Rul béol )
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= Colloque E3M Palais du Luxembourg - nov 2017
« L’aluminium dans notre vie quotidienne - Etat des
connaissances scientifiques Internationales. »

-> Présentation de Mold et al., 2018
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-> Présentation de Mold et al., 2018

Jourral of Trace Hements tn Medicine and Mology 46 (2018) 76-02

Contents lists available at ScicoceDirect * Trace Blements

Journal of Trace Elements in Medicine and Biology

journal homepage: www.elsevier.com/locate/jtomb u

Aluminium in brain tissue in autism )

Matthew Mold®, Dorcas Umar”, Andrew King®, Christopher Exley™ =

Et u d e pos t - mortem TSA : Figure 3. Intracellular aluminum in cells morphologically compatible with microglia within the

parietal and temporal lobes of 29-year-old (A8) and 15-year-old (A4) male donors diagnosed with

4 b * * autism. Lumogallion-reactive extracellular aluminum (white arrows) producing an orange fluo-

= p rese n Ce d Al Ce l I. u les m ] C rog l] a leS rescence emission was noted around likely microglial cells in the parietal (a) and temporal lobes
(b) of donors A8 and A4, respectively. Non-stained adjacent (5 um) serial sections produced a weak

- CO n Ce n t rat‘i O n S é levées green autofluorescence emission of the identical area imaged in white (c) and gray matter (d) of

the respective lobes. Upper and lower panels depict magnified inserts, marked by asterisks, of the

) ? fluorescence channel and brightfield overlay. Magnification %400, scale bars 50 um. Copyright
- source(s) d’Al ? Elsevier 2018) [224]
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» Absence d’études officielles - FOIA NIH - 2019

1"“. %
1(.’.% DEPARTMENT OF HEALTH & HUMAN SERVICES T

Hational Ingtistes of Healh
Fragdam of Inkemaion Cffice
Building 31, Room 568-35

31 Center Drive, MSC 2007
Bethessa, Maryland 28022907
phora: (301] 405-5633

tece: (301 4024541
Via Email; aarongadsinllp.com
July 19, 2019
Aaron Siri
'_‘?ll'?rl.'l1 ﬁuih:j::i:r;[]ll;m Floor Dear Mr. Siri:

Mew York, NY 10166
This is our final response to your Freedom of Information Act (FOIA) request addressed to the

FOIA Office of the National Institutes of Health (NIH), dated February 19, 2019 and received
on February 20, 2019. You requested copies of any human or animal studies involving the
subcutancous or intramuscular injection of aluminum adjuvant relied upon by the NIH to
establish the safety of injecting infants and children with aluminum hydroxide, aluminum
phosphate or amorphous aluminum hydroxyphosphate sulfate.

Re: FOLA Case Mumber: 50822, and HHS Appeal No.; 19-0083-AA

The NIH Office of Intramural Research (OIR), National Institute of Allergies and Intectious
Diseases (NIAID), the Eunice Kennedy Shriver National Institute of Child Health and Human
Development (NICHD) searched their files and no records responsive to your request were
located. The NIH OIR suggests using the following NIH webpages to possibly find publicly
available information relevant to your request: https:/inframural.nih.gov (annual reports),
https://clinicaltrials.gov (human protocols), and htips://www.nebi.nlm.nih.gov/pubmed
(published data).

https://icandecide.org/article/aluminum-adjuvants-2/
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= Poursuite des études

» Financement

— E—
Mise en culture

il Extraction des
0 PBMC

Contréles

ANR (EM/SFC et ABA

Mesure du flux
autophagique

GiD

Métabolisme
mitochondrial

vaccin

Stress oxydant

L\
e..‘

Evaluation de la
réponse inflammatoire

www.nature.com/scientificreports

scientific reports

W) Check for updates.

OPEN Advances on the early cellular
events occurring upon exposure
of human macrophages
to aluminum oxyhydroxide
adjuvant

J.-D. Masson'' ", G, Badran’, M. A. Domdom?, R. K. Gherardi?, B. Mograbi?, F. J. Authier’* &
G. Crépeaux™*

Aluminum compounds are the most widely used adjuvants in veterinary and human vaccines. Despite

almost a century of made in their fate and

biological effects, the their action has b debated, from the initial
y* to the direct i ion, and i i i

the early in vitro response of primary s obtained from healthy i

he most dj ine, in terms of i i
conventional and non-conventional autophagy paﬂwuys, mﬁammamn, ROS production, and
mitochondrial metabolism. During the first four hours of contact, aluminum oxyhydroxide particles,

with or [N di by immune
cells, (2)increased and balanced two celluludeiun(e mechanisms, . . canonical autophagy and
Y P TNF-a asan
y event; (4) and v i i bothd d maximal oxyg
i it , thus potentially limiting further adaptation to other
energetic requests. Further i i ic approach of the cellular adjuvant
e s . poaseaal

mitochondrial respiration.

E toxics

Article

Widespread Myalgia and Chronic Fatigue: Phagocytes from
Macrophagic Myofasciitis Patients Exposed to Aluminum
Oxyhydroxnde-Ad]uvanted Vaccine Exhibit Specific

y, Autophagic, and Mitochondrial Responses

fiwbey

Jean-Daniel Masson '*, Ghidaa Badran !, Romain K. Gherardi %, Franois-Jérme Authier
and Guillemette Crépeaux

© Institut National de tedicale
Université Paris Est Creteil, F-91010 Creteil, France
e d Histologie/Centre Expert de Pathologie Neuromusculaire,

* Correspondence: jean-danicl masson@insermfr

Abm:d 0 Buckground: Macrophagic myofascilis (MM i n inflammatory Nistoputholog’-

long-term juvants within
.m.,mu. phagocytic cells. Affected patients suffer from widespread mya ﬂgl o and severe fatigue con-
sistent y igue sy ME/CES)ap
to result from by infe
(2) Methods; I thisstudy we determined the immuno-metabolic propertes of MVIF pl\.\xt\cv ticcells
eheckfor compared n cmtimsa et and uponexpomne b i axyhydeuckle adfevan, et o -
updates out adsorbed antigens, using . (3) Results:
Citation: Masson. -0 fodran. G: MM and control cells similarly internalized the .\d|m ant and vaceine bt MMP cels sps

Gherardh RK; Authie, 1

expressed Rubicon and Nox2, two Cassociated ph a
chinery, a hagic pathway dophagy, MMFcells

exhibited an altered . producing more pain-inducing CXC chemok

Tess TNF-a than controls, consistent with chronic myalgia and exhaustion of the immune system
previously. i y

with cxacerbated resction to adjuvanted vaceine, contasting with imited spare respiratory capacity
A sai proke ok wekkarig ey plluci (] Coelsian: MM phagrey o sningly

Crépone, G Widespread Myslga

and Chvonic Ftgue: Phagocytesfrom

Mscrophsgic Myofacitis Pabets
Fponed to Aluminom Oxphycronsde

Adjavanted Vaccine Fhi

Inflammatoy, Autop
Mitschondris Respon

use LAP to handie al ine tep les, and
exhibit exacerbated meta action to the vaccine with limited to mpona to ongoing.
requests.
y Y atig o
based ad hagy /LC3-associated metabolism

Masson et al., 2023, 2024
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= Académie de pharmacie - 2020

Review > Med Mal Infect. 2020 Feb;50(1):16-21.

Aluminum and vaccines: Current state of knowledge

Hcademle J-P Goullé 1, L Grangeot-Keros 2

r# nationale de . ; : :

£l vaccine, vaccines against pneumococcal and meningococcal C
w5 Pharmacie o o . : :

infections). On the basis of currently available data at the inter-

national level and with 90 years of experience of vaccine use and

hundreds of millions of injected doses, one cannot question the

safety of aluminum salts contained in vaccines. A team of French

Journal of Trace Elements in Medicine and Biology 62 (2020) 126632

Contents lists available at ScienceDirect

Journal of Trace Elements in Medicine and Biology

journal homepage: www.elsevier.com/locate/jtemb

The role of aluminum adjuvants in vaccines raises issues that deserve ) |
independent, rigorous and honest science™ S

Guillemette Crépeaux™"*, Francois-Jérome Authier”, Christopher Exley‘, Lluis Lujénd’“,
Romain K. Gherardi®

* Univ Paris Est Creteil. INSERM, IMRB, F-94010 Creteil, France
" EnvA, IMRB, F-94700 Maisons-Alfort, France
© The Birchall Centre, Lennard-Jones Laboratories, Keele University, Staffordshire, ST5 5BG, United Kingdom
9 Department of Animal Pathology, Umvers!ty of Zaragoza, Spain
 Instituto Universitario de i Mixto A i io de Aragdn (IA2), University of Zaragoza, Spain

Goullé & Grangeot-Keros, 2020 ; Crépeaux et al., 2020
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= Académie de pharmacie - 2020

= Rapport Pays-Bas - 2020

¥ National Institute for Public Health
and the Environment
Ministry of Health, Welfare and Sport

Human health risk assessment
of aluminium

RIVM report 2020-0001
F. Affourtit | M.I. Bakker | M.E.J. Pronk

« Only a small proportion of the injected aluminium is
thought to be present in a rapidly biologically
available form. The majority of the injected
aluminium will be in the form of particles, which are
rapidly captured by immune cells. A significant
portion of these particles will remain at the
injection site inside the immune cells. The rest of
the particles may be transported by immune cells to
the lymphoid organs, then to the bloodstream and, at
a later stage, the particles may reach distant organs
like spleen, brain and liver, where they will remain
mainly intracellular. The data on excretion suggest a
slow dissolution of the aluminium adjuvants and a low
elimination rate, which may indicate a potential for
accumulation upon repeated injection. »

(RIVM, p. 41-42)

& !
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= Académie de pharmacie - 2020
= Rapport Pays-Bas - 2020

g -t?;\’.“_

= Quantité Al vaccins : RCP vs realité - 2021

L] .
p-value
1.000
-
E . 0.050
n 0.010
E 0.001
= a
04 E — -

| EEEEE'

Prevnarl3 Engsiix®  Pedvax Hawrix Vaqta Pentacsl - Adacsl Synflorix  Boostrix Kinrix Infanrix Pediarix  Infansix Hexa
Yaccine brands

Fig. 1. Boxplots of measured aluminium concentrations (mg/0.5 mL dose) stratified per vaccine brand and compared to the manufacturers’ stated amounts (yellow
line). The colour gradient represents p-values of one-sided t-tests or Mann-Whitney U tests of the measured Al against the manufacturers’ stated amounts, The red
boxplots indicate vaccines with significantly more aluminium than that stated by the manufacturer. Boxplots in violet and blue represent data for vaccines where the
measured content is either not significandy to or significantly less than the manufacturers’ stated amounts. (For interpretation of the references to colour in this
figure legend, the reader is referred to the web version of this article).

Journal of Trace Elements in Medicine and Biology 66 (2021) 126762

Contents lists available at ScienceDirect

Journal of Trace Elements in Medicine and Biology

journal www. elsevier.com,

The measurement and full statistical analysis including Bayesian methods — |%&&
of the aluminium content of infant vaccines

Emma Shardlow ", Caroline Linhart ', Sameerah Connor ", Erin Softely " Christopher Exley ™

* The Birchail Centre, Lonnard-Janes Labora
® Life Sclences, The Huxley Building, Keele U

, Keele University, Staffordshire, United Kingdom
rity, Suaffordshire, United Kingdom

Havrix (Hep A, GSK) :
- 250 pg Al/dose (AH)
- de 172 a 602 pg/dose

Shardlow et al., 2021




ABA : 2020s N

™

= Académie de pharmacie - 2020

= Rapport Pays-Bas - 2020

= Quantite Al vaccins : RCP vs realite - 2021

= Krauss et al., 2022 (méthodologistes Cochrane)

STRENGTHS AND LIMITATIONS OF THIS STUDY

BM) Open Aluminium adjuvants versus placebo
or no intervention in vaccine

= We seem to be the first to assess the benefits and
harms of aluminium adjuvants by conducting a sys-

ran::lomls.ed clinical tr1a1f.s: a SYStEI_nath tematic review comparing aluminium adjuvants ver-
review “flth me’fa'{l“alyﬂs and Trial sus placebo or no intervention in combination with
Sequential Analysis (% all types of vaccines.
— — — . = We included 102 randomised clinical trials from a
Sara Russo Krauss 7 ,' Marija Barbateskovic,' Sarah Louise Klingenberg, ) . L. .
Snezana Djurisic,’ Sesilje Bondo Petersen,” Mette Kenfelt,® De Zhao Kong,*® Comprehenswe SearCh W|‘th no |anguage ||m|tat|0r|5
Janus C Jakobsen,"® Christian Gluud™® L. . .
or restrictions on outcomes reported in the trials,
(essals cllmq. phases | ou ||) type of aluminium adjuvant or type of vaccine.

= The certainty of evidence is very low and this makes
it difficult to draw firm conclusions.

Krauss et al., 2022
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= Académie de pharmacie - 2020

S

= Rapport Pays-Bas - 2020
= Quantité Al vaccins : RCP vs réalité - 2021

Open access Original research

BM) Open Aluminium adjuvants versus placebo
or no intervention in vaccine
randomised clinical trials: a systematic
review with meta-analysis and Trial
Sequential Analysis

Sara Russo Krauss ©,' Marija Barbateskovic,' Sarah Louise Klingenberg,'
Snezana Djurisic,’ Sesilje Bondo Petersen,” Mette Kenfelt,® De Zhao Kong,*®
Janus C Jakobsen,"® Christian Gluud™®

(essais clinig. phases | ou Il)

Krauss et al., 2022 (méthodologistes Cochrane)

Implications for practice and research

Considering the lack of good-quality evidence to assess
beneficial and harmful effects of adding aluminium to
vaccines as presented here, relevance of this adjuvant
should be investigated in future studies. Questions on
aluminium form, concentration and size remain unan-
swered due to scarcity or lack of data. Questions on the
effects of aluminium adjuvants on vaccine effectiveness
also remain unanswered.

Krauss et al., 2022
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= Académie de pharmacie - 2020

= Rapport Pays-Bas - 2020

= Quantite Al vaccins : RCP vs realite - 2021

= Krauss et al., 2022 (méthodologistes Cochrane)

BM) Open Aluminium adjuvants versus placebo
or no intervention in vaccine

Bontr:lusluns Based on evidence at very low certainty, we

;::fe::rn;:;i jlllgj:;caa]ngll aifs Zsﬁs}iﬁ?tlc were unable to identify benefits of aluminium adjuvants,
S . naty - which may be associated with adverse events considered
equential Analysis : ;
" non-serious.
Sara Russo Krauss ©,' Marija Barbateskovic,' Sarah Louise Klingenberg,'

Snezana Djurisic,’ Sesilje Bondo Petersen,” Mette Kenfelt,® De Zhao Kong,*®

Janus C Jakobsen,"® Christian Gluud™® )
Vel LU LAl d.H-r.‘.l]]bl.. CIuoweEveln, Ulll}" LIS EVELLL Wedd

(essais clinig. phases | ou II) None of the trials reported on quality of life. Al

Krauss et al., 2022
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=, HHS Public Access

Author manuscript
Acad Pediatr. Author manuscript: available in PMC 2024 January 01.

Published in final edited form as:
Acad Padiatr. 2023 ; 23(1): 3746. doi:10.1016/j.acap.2022.08.006.

Association Between Aluminum Exposure From Vaccines Before

U.S. CENTERS FOR DISEASE Age 24 Months and Persistent Asthma at Age 24 to 59 Months
CONTROL AND PREVENTION

Matthew F. Daley, MD,
Institute for Health Research, Kaiser Permanente Colorado, Aurora, Colo

“CONCLUSION: In a large observational study, a positive association was
found between vaccine-related aluminum exposure and persistent
asthma. While recognizing the small effect sizes identified and the
potential for residual confounding, additional investigation of this

hypothesis appears warranted.”

Daley et al., 2023
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Annals of Internal Medicine: Vaccine Satem™

Professor Dr. Anders Hviid
LATEST ISSUES IN THE CLINIC FOR HOSPITALISTS JOURNAL CLUB MULTIMEDIA SPECIALTY COLLECTIONS CME /MOC Al

Related Features

Original Research | 15 July 2025

Aluminum-Adsorbed Vaccines and Chronic Diseases in
. S0 Conclusion:

Childhood: A Nationwide Cohort Study e

Authors: Niklas Worm Andersson, MD, PhD & ., Ingrid Bech Svalgaard, MSc, Stine Skovbo Hoffmann, MD, PhD and Anders
Hviid, MSc, DMSc AUTHOR, ARTICLE, & DISCLOSURE INFORMATION

This nationwide cohort study did not find evidence supporting an increased risk for

autoimmune, atopic or allergic, or neurodevelopmental disorders associated with early

childhood exposure to aluminum-adsorbed vaccines. For most outcomes, the findings

were inconsistent with moderate to large relative increases in risk, although small

relative effects, particularly for some rarer disorders, could not be statistically excluded

https://www.youtube.com/watch?v=4xBN-ffadAQ Andersson et al., 2025
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- commentaires en ligne e Hemen e
- Crépeaux et al., 2026

. Aluminium adjuvants and childhood health: a call for science 3
= J a b lo n OWS k] & H OO ke r 2 02 6 Guillemette Crépeaux ™" @, Jeremy R. Hammond °, Jonathan B. Handley *, Brian Hooker *,

Karl Jablonowski “, Lluis Lujan ', James Lyons-Weiler "', Marika Nosten-Bertrand’,
Christopher A. Shaw*, Yehuda Shoenfeld, Lucija Tomljenovic *, Christopher Exley ™

Journal of Trace Elements in Medicine and Biology

REVIEW ARTICLE

Neurodevelopmental Disorder Associated with Aluminum-
Adsorbed Vaccines: Reanalysis of Data from a Danish
Nationwide Cohort Study

Karl Jablonowski, PhD; Brian Hooker, PhD

Crépeaux et al., 2026 ; Jablonowski & Hooker 2026
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- commentaires en ligne

- Crépeaux et al., 2026

- Jablonowski & Hooker 2026

RESEARCH

. Aluminium adjuvants in vaccines and potential health effects:
= EtUde Canad]enne - 2026 Systematic review
Pamela Doyon-Plourde,! Jeffrey Chong,! Elissa M Abrams, "> Robert Pless,! Kelsey Young,* 2
Matthew Tunis,” Joseline Zafack® £
CONCLUSIONS

Current evidence does not support causal associations
between aluminium adjuvanted vaccines and serious
or long term health outcomes. The most consistently

Doyon-Plourde et al., 2026
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2y U.S. FOOD & DRUG

\ V4
anses

ADMINISTRATION

Small Volume Parenteral
Drug Products and
Pharmacy Bulk Packages
for Parenteral Nutrition:
Aluminum Content and

Labeling Recommendations
Guidance for Industry A P es
DRAFT GUIDANCE .
This guidance d is i fo ouly. _ ! ‘
C draft submitted within 60 days of ’
pnb]mm\mtth deral Register of the not nmwzm nhhn]m of the draft o |

guidance. Submit electronic comments to kt ons. witten
comments to the Dockets Management Staff (HFA-305), Food andDmgAdmlm stration, 5630
Eishrs Lane, R 1061, Rockvile, MD 2085, &1 comments should e denified iththe

VTRLong terme, orale

= 40 pug/kg pc/jour

For questions regarding this draft document, contact (CDER) Thao Vu at 240-402-2680.

U.S. Department of Health and Human Services
‘Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

Clesledia
Du fait de I'existence de nouvelles études mettant en évidence des effets neurotoxiques
de type performance cognitive a des doses plus faibles (Cao et al. 2016), le CES VSR ne
retient pas les VTR long terme par voie orale existantes. Ainsi, le CES VSR décide de

proposer une nouvelle VTR long terme par voie orale.
=> /3,5

https://www.anses.fr/fr/content/exposition-aluminium-par-alimentation
https://www.fda.gov/media/163799/download https://www.anses.fr/sites/default/files/AP-VSR2023-MPEX-0137-RA.pdf

Aluminum toxicity from prolonged use of parenteral nutrition (PN) represents a major safety
concern, particularly in patients with renal impairment or pediatric patients with immature renal
function. This guidance is intended to assist sponsors and applicants of small volume parenteral
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es’

DRAFT GUIDANCE

“This guidance d is i f only. { !
Comments and g oarding this draft submitted within 60 days of
‘publication in the Federal Regisier of the nofice announcing the availability of the draft . \
v segulations.

guidance Submit electronic comments to ht

o witten
od and Drug Administiation, 5630
ents should be identified with the

For questions regarding this draft document, contact (CDER) Thao Va at 240-402-2630.

U.S. Department of Health and Human Services
‘Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

July 2025
Clinical Medical
Revision 1

UPEC ==l Inserm EnvA

Aluminum toxicity from prolonged use of parenteral nutrition (PN) represents a major safety
concern, particularly in patients with renal impairment or pediatric patients with immature renal
function. This guidance is intended to assist sponsors and applicants of small volume parenteral

Maisons- Alfort, 15 09 2026

Objet : Signalement d’erreurs scientifiques dans un rapport ANSES

A 1a suite de 1a publication du rapport de 1'Anses relatif a l'aluminium

https://www.anses.fr/fr/content/exposition-aluminium-par-alimentation
https://www.fda.gov/media/163799/download https://www.anses.fr/sites/default/files/AP-VSR2023-MPEX-0137-RA.pdf
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Environmental Toxicology and Pharmacology 119 (2025) 104812

ELSEVIER

Environmental Toxicology and Pharmacology

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/etap

Regulatory limits of aluminium content of vaccines have not been set based

on toxicological studies

Loic Angrand®, Romain K. Gherardi®, Guillemette Crépeaux ™"

* Univ Paris Est Créteil, INSERM, IMRB, Créteil F-94010, France
" Beole Nationale Vétérinaire dAlfore, EnvA, IMRE, Maisons-Alfort F-94700, France

ARTICLEINFO

ABSTRACT

Keywerds:

Aluminium-Based Adjuvants
Vaccine safety

Regulatory standards
Taxicological evaluation

Aluminium-Based Adjuvants (ABAs) have been used in vaccines since the 19205 to boost Immune responses.
Despite their widespread use, their mechanisms of action remain only partially understood, and growing con-
cems exist about their long-term safety, particularly in vulnerable populations. This study examines the regu-
latory history of the aluminium content limit in vaccines and identifies major gaps in toxicological and
epidemiological evaluation.

Through a detailed review of regulatory records, historical archives, Freedom of Information Act (FOIA) re-
quests and responses, and scientific literature, we found that the current aluminium threshold of 0.85 mg per
dose was set in the mid-20th century based on immunological efficacy - not on toxicological data- and remains in
place despite changes in vaccination schedules and cumulative exposure. The key documents supporting this
limit, which date back to 1947 and 1952, do not evaluate the potential toxicity of ABAs and are, in any case, no
longer relevant to the current vaccination schedule.

There is an urgent need for independ tic and studies, access to
proprietary adjuvant compound, and a comeback to safer alternatives such as biocompatible calcium phosphate.
Updating these standards is crucial for st ing public in vaccination policies.

Angrand et al., 2025

= 0,850 mg/dose ?

» Efficacite, pas sécurité
» Pas de définition de doses de
securité
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= ACIP - déc 2025 ;j',.‘fd Advisory Committee on Immunization

Practices (ACIP)

- Présentation breve ABA & MFM
-> intéreét réel
-> domaine sous-financé
-> comment étudier ces questions

Vidéo
https://www.youtube.com/live/kUgXRUpKal4
A partir de 5h55

Diapos
https://www.cdc.gov/acip/downloads/slides-2025-12-04-05/01-Griffin-aluminum-adjuvants-508. pdf
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= Maison Blanche - éte 2026

DELIVERING GOLD STANDARD CHILDHOOD
VACCINE RECOMMENDATIONS FOR AMERICANS

https://www.whitehouse.gov/presidential-actions/2026/08/delivering-
gold-standard-childhood-vaccine-recommendations-for-americans/

w
(c) develop additional alternative
adjuvants to aluminum and

conduct comparative safety and
efficacy studies;
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4 XX Maladie

Agirensemble, protéger chacun

"\ radiofrance Radios v Catégories v Podcasts

Syndrome de fatigue chronique/encéphalomyélite myalgique : de

o . Fatigue chronique : des marqueurs
quoi s'agit-il, quelle en est la cause et la fréquence ?

visibles au niveau cellulaire
Lundi 31 ao0t 2026

& 3
6 min restantes + Ajouter
culture —

L'encéphalomyeélite myalgique, appelée aussi syndrome de fatigue chronique, est une maladie chronique qui
provogque un épuisement intense et durable que le repos ne permet pas de soulager. Elle s'accompagne de
troubles cognitifs (troubles de la mémoire, de I'attention, brouillard cérébral...), d'un sommeil non-réparateur
ainsi que d'un symptdme central : le malaise post-effort.

L'encéphalomyélite myalgique ou syndrome de fatigue chronique apparait souvent brusquement. Néanmoins, la
maladie peut s'installer progressivement chez certaines personnes, sans signe annonciateur.

‘\ radiofrance Radios v  Catégories v Podcasts
Sa cause exacte reste inconnue. Dans |la majorité des cas, la maladie débute aprés une infection, souvent
virale. Elle a été observée aprés des infections par le virus d'Epstein-Barr, d’autres herpés-virus, le

cytomégalovirus, des entérovirus ou des coronavirus. Elle peut aussi étre déclenchée par divers événements

o o ) Pour en savoir plus sur I'étude de la toxicité des composés aluminiques dans
(opération chirurgicale, , traumatisme ou )-
l'organisme, cette étude co-réalisée par le Pr Guillemette Crépeaux

Les estimations disponibles suggérent que cette maladie concernait environ 200 000 adultes en France avant la . s . . . . .
o ) ) ; examine ['historique réglementaire de la limite de teneur en aluminium dans

pandémie de COVID-19 et que le nombre de des personnes atteintes auraient augmenté fortement depuis la . L, . » .

P o e L ) s les vaccins et met en évidence d'importantes lacunes dans ['évaluation

pandémie. Il n'existe pas d’étude épidémiologique nationale & ce jour.

Elle touche des personnes de tous ages et de tous milieux sociaux, y compris des enfants et des adolescents, et

principalement des femmes.

toxicologique et épidémiologique : hitps://
pubmed.ncbi.nlm.nih.gov/40876523/

https://www.ameli.fr/assure/sante/themes/asthenie-fatigue/un-cas-
particulier-le-syndrome-de-fatigue-chronique-ou-encephalomyelite- https://www.radiofrance.fr/franceculture/podcasts/la-science-au-
myalgique labo/fatigue-chronique-des-marqueurs-visibles-au-niveau-cellulaire-2517457
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Les adjuvants a base d’aluminium
100 ans d’utilisation, 100 ans d’alertes ?

Adjuvant safety

£0C

= Officiellement safe Fact SRS SRRl
= Arguments persistants et

O bSO létes Aluminum salts, such as aluminum hydroxide, aluminum phosphate, and aluminum
potassium sulfate have been used safely in vaccines for more than 70 years. Aluminum salts

were initially used in the 1930s, 1940s, and 1950s with diphtheria and tetanus vaccines
after it was found they strengthened the body's immune response to these vaccines.

Newer adjuvants have been developed to target specific components of the body's immune
response, so that protection against disease is stronger and lasts longer.

a n m In all cases, vaccines containing adjuvants (2 are tested for safety and effectiveness in
.) 29 Se t clinical trials before they are licensed for use in the United States, and these vaccines are
Agence nationale de sécurité du médica

et dos produtts de samté continuously monitored by CDC and FDA once they are approved.

Les principaux adjuvants

L'ensemble des données disponibles conduisent aujourd’hui les experts a considérer les sels d’aluminium comme
I'adjuvant de choix pour augmenter I'efficacité des vaccins dirigés contre des pathogénes requérant des taux importants
d’anticorps pour leur prévention.

Les sels d’aluminium figurent parmi les adjuvants les plus utilisés dans le monde avec un recul d'utilisation de plus de 90
années et des centaines de millions de doses injectées.

https://ansm.sante.fr/qui-sommes-nous/notre-perimetre/les-vaccins/p/les-vaccins-2
https://www.cdc.gov/vaccine-safety/about/adjuvants.html
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pour une recherche indépendante, une information transparente
et des décisions de santé publique éclairées
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i) 1455
~
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