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Why Is This an Issue?



 



 

 

Aluminum



 



                      Aluminum

• Aluminum is the third most abundant element on the earth’s 

crust and the most abundant light metal.

•   Aluminum is found in water and anything made from water, 

such as breast milk and infant formula. It is also found in plants, 

soil, and air. 

•  The only way to avoid aluminum would be to move to another 

planet.

 



 

 

Is aluminum contained in 

vaccines?



               Aluminum in vaccines

• Aluminum adjuvants have been used in vaccines since 1926.

•   They can be found in routinely recommended vaccines such as 

the hepatitis A, hepatitis B, DTaP, Haemophilus influenzae type 

b (HiB), HPV, meningococcal B and ACWY, and pneumococcal 

vaccines as well as in some combination vaccines. 

•  Aluminum adjuvants are not used in live, attenuated viral 

vaccines such as MMR, varicella, and rotavirus vaccines.

 



 



 

 

Why do vaccines contain 

aluminum adjuvants?



                      Aluminum

• Aluminum adjuvants enhance the immunogenicity of vaccines 

allowing for fewer doses and lesser quantities of antigen. This is 

particularly useful for single proteins vaccines, such as the 

DTaP, HPV, and hepatitis B vaccines, and conjugated 

polysaccharides, such as the HiB, pneumococcus, MenACWY 

vaccines, which, without adjuvants, are poorly immunogenic.

•   Vaccines containing adjuvants are tested extensively in 

prospective, placebo-controlled clinical trials before licensure.

 



 

 

How do aluminum adjuvants 

enhance immune responses to 

vaccines?



 

 

HogenEsch, H. Vaccine (2002) 20: S34-S39



           Enhancing immune responses

• Aluminum adjuvants enhance immunogenicity by slowing 

diffusion of antigens from the injection site (depot effect).

•   Aluminum adjuvants also enhance uptake of antigen by antigen 

presenting cells, such as macrophages and dendritic cells, 

activation of complement, and stimulation of certain cytokines 

(i.e., IL-1𝜷 and IL-18).

 



 

 

Is injected aluminum from 

vaccines processed differently 

than ingested aluminum from 

food?



         Injected vs. Ingested Aluminum

• Vaccines contain insoluble aluminum salts that dissolve slowly, 

not the soluble aluminum compounds found in food and water.

•   Aluminum salts (aluminum hydroxide, aluminum phosphate) 

are designed to dissolve slowly at the injection site—they don’t 

“flood” the bloodstream.

•  Only small fractions of aluminum in vaccines enter the 

circulation at any time, allowing the body to process them safely 

through normal pathways.

•  This slow release mimics how we are exposed to aluminum in 

food over time. 

 



         Injected vs. Ingested Aluminum

• The body doesn’t distinguish between aluminum sources once 

it’s in the bloodstream.

•   The elimination pathway is identical whether the source is 

from vaccines, water, or food.

•   About 90% of aluminum in the bloodstream immediately binds 

to the transport protein, transferrin, and is excreted through the 

kidneys.

•  About half of the aluminum in the blood is eliminated within 24 

hours. The next day, half of the remaining aluminum is 

eliminated. 

 



 

 

Studies supporting the trivial 

contribution of vaccines to 

aluminum burden in infants



 

 

Keith, L.S., Vaccine (2002) S13-S17.



               Keith, et al. (2002)

• Immediately following injection with aluminum adjuvant-

containing vaccines, the level of aluminum in the bloodstream is 

well below the minimum risk level established by the Agency 

for Toxic Substances and Disease Registry.

 



 

 

Mitkus, R.J., et al. Vaccine (2011) 29: 9538-9543.



                 Mitkus et al. (2011)

• The body burden of aluminum from vaccines and diet 

throughout an infant’s first year of life is significantly less than 

the safe body burden using the regulatory minimal risk levels.

•  Peak blood levels from vaccines are lower than that from food. 

In other words, most of the aluminum in blood can be traced 

back to food.

•   “Episodic exposures to vaccines that contain aluminum 

adjuvants continue to be extremely low risk to infants and the 

benefits of using vaccines containing aluminum adjuvants 

outweigh any theoretical concerns.” 

 



 

 

Karwowski, M.P. et al. Academic Pediatrics (2018) 18: 161-165.



           Karwowski, et al. (2018)

• Cross-sectional study of 9-13-month olds.

•  Authors found no significant correlation between blood and hair 

aluminum levels and aluminum load from vaccines.

•  Authors concluded that “infant blood and hair aluminum levels 

did not correlate with immunization history. Similarly, there was 

no correlation between blood aluminum and infant development 

or between hair aluminum and language and cognitive 

development.” 

•  Vaccines do not meaningfully add to total aluminum burden.

 



 

 

Studies evaluating the safety of 

aluminum adjuvants in 

vaccines



 

 

About 3M articles published in the world’s literature every year



 

 



 

   

    

Andrew Wakefield



Wakefield, A.J., et al. Lancet 351: 637-641, 1998



 

March 19, 2025



 



 

 

Studies evaluating the safety of 

aluminum adjuvants



 

 

Autism



 

 

Mold, M., Journal of Trace Elements in Medicine and Biology (2018) 46: 76-82



                 Mold, et al. (2004)

• Identified the aluminum content in brain tissue in 10 children 

with autism using fluorescence microscopy.

•  The mean content of aluminum for the occipital, frontal, 

temporal and parietal lobes were “some of the highest values for 

aluminum content in human brain tissue yet recorded.”

•  No control group. 

 



 

 

Asthma



 

 

Daley, M.F., et al. Academic Pediatrics (2023) 23: 37-46.



                Daley, et al. (2023)

•  Evaluated a cohort of 327,000 children in the Vaccine Safety 

DataLink.

•   The authors concluded, “In a large observational study, a 

positive association was found between vaccine-related 

aluminum exposure and persistent asthma.”

•  The authors offered the following caveats: 1) “The findings do 

not provide strong evidence for questioning the safety of 

aluminum in vaccines.” 2) “While recognizing the small effect 

sizes identified and the potential for residual confounding, 

additional investigation of the hypothesis is warranted.” 

 

 



 

 



             Criticisms of Daley Study

• Did not control for confounding variables such as family 

history of asthma, exposure to second-hand smoke, 

environmental pollution, dietary sources of aluminum, and 

breastfeeding.

•  When the authors restricted their analysis to only those children 

who had been fully immunized, the effect of aluminum exposure 

on the sub-sample of children with asthma was no longer 

significant.

•  The authors also could not demonstrate an aluminum dose 

response. 

 



 

 

Autoimmunity



 

 

Gherardi, R.K., et al. Brain (2001) 124: 1821-1831



 

 

Shaw, C.A., Journal of Inorganic Biochemistry (2009) 103:1555.



 

 

Schoenfeld, Y. N., Journal of Autoimmunity (2011) 36: 4-8.



 

 



      Christopher Exley (Mr. Aluminum)

• In his book, Exley claims that aluminum also causes multiple 

sclerosis, epilepsy, arthritis, anemia, asthma, chronic obstructive 

pulmonary disease, cancer, diabetes, sarcoidosis, Down’s 

Syndrome, muscular dystrophy, obesity, hyperactivity, chronic 

fatigue syndrome, Gulf War illness, Crohn’s Diseases, stroke, 

infertility, and breast cancer, among others.

•  Exley claims that the reason we don’t know about this is 

because of a government cover-up that centered on a small 

Cornish town named Camelford.

•  “Recently, I was very pleased to receive a donation from Robert 

F. Kennedy, Jr…I felt honored to receive such a donation.” 

 



 

 

Ameratunga, R., J. Allergy Clin Immunol Pract (2017) 5: 1551-1555.



           Ameratunga, et al. (2017)

• Autoimmune/autoinflammatory syndrome induced by adjuvants 

(ASIA) includes Gulf War syndrome, macrophagic myofasciitis 

syndrome, sick building syndrome, siliconosis, and chronic 

fatigue syndrome.

•  Patients receiving allergen-specific immunotherapy receive 

100-500 times more injected aluminum over 3-5 years than that 

contained in aluminum adjuvant-containing vaccines.

•  Nonetheless, patients receiving immunotherapy have a lower 

incidence of autoimmune diseases.

•  Patients with SLE do not have clinical exacerbations when 

receiving aluminum adjuvanted vaccines, like the hepatitis B 

vaccine. 

 



 

 



                  Hviid study (2025)

• Study of 1,224,176 children in Denmark between 1997 and 

2020 during which time varying quantities of aluminum 

adjuvants were introduced. Examined the development of 

autoimmune, allergic, and neurodevelopmental disorders.

•  The authors determined the hazard ratios for each additional 

milligram of aluminum salts encountered in vaccines over time. 

 



 

 



 

 



 

 

The war against aluminum 

adjuvants isn’t new



 

 

2011



 

 

Rosemary’s Baby (1968)



 

 

What’s at Stake?



              RFK Jr.’s War on Vaccines

• RFK Jr. is the driving force behind hundreds of lawsuits against 

vaccine makers.

•   During the past two years, in association with the law firm of 

Wisner Baum, he has made about $2.5 million suing vaccine 

makers. 

•   He could further enrich himself and his personal injury lawyer 

friends by altering the VICP’s list of compensable injuries or by 

removing certain vaccines from the program.

•  When asked during his confirmation hearing in front of the 

Senate HELP committee to refuse to take a financial stake in this 

lawsuits while Secretary of HHS, RFK Jr. refused to say yes.

 



 



 

 

The Pertussis Vaccine, 1982



 

   

    

Aired April 19, 1982



 

 



 

 

DPT: Vaccine Roulette, April 19, 1982



The pertussis vaccine

•   Within months, DPT: Vaccine Roulette was shown in brief 

segments on many local and national news outlets.

•  Barbara Loe Fisher, Kathi Williams, and Jeff Schwartz formed 

Dissatisfied Parents Together (DPT).    
 

  

 



 

 



 

 



 

   

    

Paula Hawkins (R, FL)



The pertussis vaccine

•   Media covered the story as fact: pertussis vaccine was causing 

permanent harm.    
 

•   Flood of lawsuits successfully claimed that pertussis vaccine 

caused SIDS, Reye’s Syndrome, coma, “mental retardation,” 

epilepsy, and transverse myelitis.               

  

 



Pertussis science matures, but too late

•   Epidemiological studies during the following 10 years showed 

no increased risk for epilepsy or developmental delays following 

pertussis vaccine. 

•  These studies came far too late to stem the fear of the pertussis 

vaccine. 

•   Genetic studies performed 25 years later found the real cause of 

the seizures and developmental delay in many of these children. 



 

 

McIntosh, A.M., et al. Lancet Neurology (2010) 9: 592-598.



Berkovic et al (2011)

•   Sam Berkovic and colleagues in Australia found that 11 of 14 

patients with so-called “vaccine encephalopathy” was a de-novo 

mutation in the sodium channel gene SCN1a (Dravet syndrome). 

•  “Although vaccination might trigger earlier onset of Dravet 

syndrome, children with this SCN1a mutation are destined to 

develop the disease. Vaccination should not be withheld from 

children with SCN1a mutations because we found no evidence 

that vaccination before or after disease onset affect outcome.” 



           Toner v. Lederle Laboratories

• The number of pertussis vaccine makers dropped from 8 to 1. 

The last company left was Lederle Laboratories.

•  In the mid-1980s, parents of Kevin Toner claimed that Lederle’s 

pertussis vaccine had caused their son’s transverse myelitis.

•  Jury awarded the Toners $1.13 million.

•  At the time of the verdict, the entire pertussis vaccine business 

in the the U.S. was about $3 million.

 



               Impact of civil litigation

• Lederle threatened to stop making pertussis vaccine for 

American children.

•  Other vaccines were also affected by the verdict. The number of 

companies making measles vaccine dropped from 6 to 1 and of 

polio vaccine from 3 to 1.

 



     National Childhood Vaccine Injury Act

In 1986, NCVIA was born:

•  Act included the Vaccine Injury Compensation Program 

(VICP), which centered on a vaccine injury table and was 

funded by a $0.75 federal excise tax on every dose of vaccine.

•  The number of vaccine makers in the United States decreased 

from 26 (in 1955) to 18 (in 1980) to 4 (in 1990).

•  The VICP successfully protected companies from completely 

leaving the vaccine business. Weaken it, and we will be right 

back to where we were in the 1980s. 

 



 

 

“The only thing that we learn from history is that 

we learn nothing from history.”

--Georg Wilhelm Friedrich Hegel, 1830



Find us online: 

vaccine.chop.edu



To obtain continuing education 

credits, go to:

vaccine.chop.edu/credits

Please write this URL down as it is not 

linked from a page on our site.
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