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Background
More than 15 million Americans are estimated to suffer life-threatening 

food allergies. Many studies looking into the cause of food allergies do not 
seem to consider vaccines or injections as a cause [1,2,3].

Evidence
Brief history of allergens in vaccines and injections inducing 
allergy in healthy individuals

Nobel Laureate Charles Richet demonstrated over a hundred years 
ago that injecting proteins into humans or animals causes immune 
system sensitization to that protein. Subsequent exposure to the 
same protein can result in anaphylaxis. Let’s call it the Richet allergy 
model. Wells [4] demonstrated in 1908 that injecting as little as 50 ng 
of ovalbumin into guinea pigs resulted in sensitization. Subsequent 
injections of ovalbumin resulted in an allergic reaction.

In 1940, Cooke et al. [5] describe induction of allergy by a tetanus 
vaccine. In 1952, Ratner et al. [6] were concerned about the possibility of 

sensitization to egg following the administration of influenza vaccines 
that are manufactured using chicken eggs. They studied a group of 
319 subjects and found that 5 of them developed dermal sensitivity to 
egg following vaccination with vaccines containing egg proteins. All 
the subjects in the study were undergoing treatment for tuberculosis. 
The authors probably did not know that tuberculosis infection may 
offer protection against allergy [7]. They therefore found sensitization 
in 1.6% of vaccine recipients, even in a population that was protected 
from allergy, by tuberculosis infection. Yamane et al. [8] demonstrated 
a significant increase in anti-ovalbumin IgE in 36 out of 100 subjects 
following influenza vaccination.

In 1999, Nakayama et al. [9] found evidence of a causal relationship 
between administration of acellular pertussis vaccine combined with 
diphtheria and tetanus toxoids (DTaP) and the development of gelatin 
allergy. Following this study, in 2003, Kuno-Sakai et al. [10] used gelatin-
free DTaP vaccine to demonstrate that the development of gelatin allergy 
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was indeed caused by gelatin present in the DTaP vaccines. In 2009, the 
US Dept. of Health and Human Services (HHS) charged the Institute of 
Medicine (IOM) with providing a thorough review of the current medical 
and scientific evidence on vaccines and vaccine adverse events.

The IOM has concluded in its 2011 report that

“Adverse events on our list thought to be due to IgE-mediated 
hypersensitivity reactions Antigens in the vaccines that the committee 
is charged with reviewing do not typically elicit an immediate 
hypersensitivity reaction (e.g., hepatitis B surface antigen, toxoids, 
gelatin, ovalbumin, casamino acids). However, as will be discussed in 
subsequent chapters, the above-mentioned antigens do occasionally 
induce IgE-mediated sensitization in some individuals and subsequent 
hypersensitivity reactions, including anaphylaxis” [11]. Ovalbumin 
would of course result in sensitization to egg. Casamino acid is derived 
from milk proteins and results in allergy to dairy.

Allergens contained in vaccines

Vaccines and injections contain food proteins such as chicken egg, 
casein, gelatin, soy, agar etc. [12]. They also contain ingredients such 
as Polysorbate 80 and sorbitol which are manufactured using food 
sources. Checking with a few suppliers, Polysorbate 80 is sourced from 
various food items such as coconut, palm, sunflower, tapioca, wheat, 
corn etc. Other vendors could be using other vegetable oils, legume 
oils and nut oils as the source for oleic acid used in the manufacture of 
Polysorbate 80. It is impossible to guarantee that these products do not 
contain residual allergen proteins from these food sources.

No specification to limit allergen content in vaccines

I was able to confirm with the Food and Drug Administration 
(FDA), the United States Pharmacopeia (USP) and vaccine maker 
Sanofi Pasteur that there are no specifications limiting allergen content 
in vaccines approved for use in the United States. In other words, no 
safe level has been established or enforced for allergens contained 
in vaccines. Vaccine excipient makers such as sorbitol, Polysorbate 
80 manufacturers also have no limits on residual allergens in their 
injectable grade products. Since there are no limits, suppliers do not 
test for allergens in production. Further, residual allergens that may 
be present in the excipients are not even listed in the vaccine package 
inserts. O’Brien et al. [13] measured 7.4 mcg/ml of ovalbumin in 
influenza vaccines in 1967. Goldis et al. [14] measured as much 
as 38.3 mcg/ml in influenza vaccines as recently as 2008. The above 
observations are an obvious consequence of the lack of specifications 
or regulation of allergen content in vaccines.

Effect of adjuvants and multiple simultaneous vaccinations

Pertussis toxin and aluminum compounds act as adjuvants. These 
adjuvants are known to bias for IgE synthesis [15]. Injecting food 
proteins along with these adjuvants increases the immunogenicity of 
the food proteins that are present in the vaccines. With up to five shots 
administered simultaneously, numerous food proteins and adjuvants 
get injected at one time. This increases the probability of sensitization.

Atsuko et al. [15] not only accepted that vaccine antigens and 
vaccine components induced allergies, they also acknowledge the role 
of aluminum in IgE synthesis. Hence they worked on an alternative to 
aluminum based adjuvants.

Sensitization needs less injected allergen than elicitation

As demonstrated by Wells [4], the sensitization dose can be as 
little as 50 ng of ovalbumin. The elicitation dose was 25 mg. Likewise, 

Nakayama et al. [9] found that gelatin content in DTaP (48-200 mcg) 
was sufficient to cause sensitization but not enough to cause elicitation. 
MMR contained enough gelatin (0.2%) to result in elicitation [16].

DTaP followed by DTaP: Result: Sensitization but no elicitation. 

DTaP followed by MMR: Result: Sensitization followed by 
elicitation. 

Therefore, it is clear that any vaccine or injection that contains 
enough allergen to cause anaphylaxis has more than enough allergen 
to cause sensitization. Most vaccines have been known to cause 
anaphylaxis. So most vaccines contain more than enough allergen to 
cause sensitization.

Animal models and other similar allergy inducing mechanisms

The Richet allergy model is often used in the laboratory to induce 
food allergy in mice. Food proteins are commonly injected into mice 
along with alum as an adjuvant [17]. This is no different from vaccines 
containing food proteins along with adjuvants such as alum being 
injected into people.

There is also evidence of this allergy mechanism at work with tick 
bites. Tick bites have been shown to inject alpha-galactose into the 
body of the victim. The victim develops sensitivity to alpha-galactose. 
Since red meat contains alpha-galactose, the victims develop red meat 
allergy [18]. We have therefore seen multiple, varied and independent 
confirmations of Charles Richet’s discovery in both humans and 
animal models.

Summary
Numerous studies have demonstrated that food proteins contained 

in vaccines/injections induce food allergy. The IOM’s authoritative 
report has concluded the same. Allergen quantities in vaccines are 
unregulated. Today kids are more atopic. C-section births bias the 
newborn’s immune system towards IgE synthesis due to sub-optimal 
gut microbiome [19]. C-section birth rates have gone up 50% in the last 
few decades. The vaccine schedule has increased the number of vaccine 
shots to 30-40 and up to five vaccines are simultaneously administered 
to children. Vaccines also contain adjuvants such as aluminum 
compounds and pertussis toxin that bias towards IgE synthesis. Given 
these conditions, the predictable and observed outcome is a food 
allergy epidemic.

Action
Obviously, as Kuno-Sakai et al. [10] have concluded, phasing out 

food proteins from vaccines and injections as soon as possible would 
be the real solution for food allergies caused by vaccines and injections.

Goldis et al. [13] have suggested alternative vaccine manufacturing 
methods to avoid contamination of vaccines with egg proteins.

Kattan et al. [20] have suggested eliminating casein from vaccines. 
Mark et al. [21] have suggested re-evaluation of aluminum compounds 
in vaccines due to its undesirable bias towards IgE synthesis.

Meanwhile, urgent action is needed to limit the problem. Unlike 
anaphylaxis, food allergies caused by vaccines may only be diagnosed 
weeks or months after vaccination.

If doctors are not informed of a possible link between vaccines and 
food allergies, either by vaccine package inserts or by peer reviewed 
published papers, [1,2,3] how are they going to make the connection 
and report the event to the Vaccine Adverse Event Reporting System 
(VAERS)? This makes VAERS ineffective to study this problem. The 
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Precautionary principle [22] states that lack of scientific consensus is 
not a reason for inaction when public safety is at risk. This principle 
is used by policy makers worldwide. Prudent avoidance [23] is a 
precautionary principle in risk management, stating that reasonable 
efforts to minimize potential risks should be taken when the actual 
magnitude of the risks is unknown. Applying prudent avoidance means 
we should immediately stop multiple vaccines being administered 
simultaneously. It is likely to reduce the probability of developing 
food allergies by reducing the amount, number of food proteins and 
adjuvants that are injected at one time. Perhaps no more than a vaccine 
a month should be allowed.

Using the precautionary principle, we should add a warning in 
vaccine package inserts about food allergy being a possible side effect. 
This will improve reporting and make VAERS useful in studying the 
problem further. The National Vaccine Injury Compensation Program 
requires victims to prove that the vaccine caused the injury. According 
to the precautionary principle, the burden of proof of product safety 
should fall on those producing, approving and prescribing the vaccine 
and not on the victims.

Acknowledgments

I would like to acknowledge informative discussions with Dr. Polly Matzinger 
(NIH/NIAID) and Dr. Calman Prussin (NIH/NIAID).

References

1. Berin MC, Sampson HA (2013) Food allergy: an enigmatic epidemic. Trends 
Immunol 34: 390-397.

2. Sicherer SH (2011) Epidemiology of food allergy. J Allergy Clin Immunol 127: 
594-602.

3. Lack G (2012) Update on risk factors for food allergy. J Allergy Clin Immunol 
129: 1187-1197.

4. Wells HG (1908) Studies on the Chemistry of Anaphylaxis. The Journal of 
Infectious Diseases 5: 449-483.

5. Cooke RA, Hampton S, Sherman WB, Stull A (1940) Allergy Induced By 
Immunization With Tetanus Toxoid. JAMA 114: 1854-1858.

6. Ratner B, Untracht S, Hertzmark F (1952) Allergy to Viral and Rickettsial 
Vaccines-Influence of Repeated Inoculations on the Acquisition of Egg Allergy. 
N Engl J Med 246: 533-536.

7. Obihara CC, Kimpen JLL, Gie RP, van Lill SW, Hoekstra MO (2006) 
Mycobacterium tuberculosis infection may protect against allergy in a
tuberculosis endemic area. Clinical & Experimental Allergy 36: 70-76.

8. Yamane N, Uemura H (1988) Serological examination of IgE- and IgG-specific 
antibodies to egg protein during influenza virus immunization. Epidemiology 
and Infection 100: 291-299.

9. Nakayama T, Aizawa C, Kuno-Sakai H (1999) A clinical analysis of gelatin 
allergy and determination of its causal relationship to the previous administration 
of gelatin-containing a cellular pertussis vaccine combined with diphtheria and
tetanus toxoids. J Allergy Clin Immunol 103: 321-325.

10.	Kuno-Sakai H, Kimura M (2003) Removal of gelatin from live vaccines and 
DTaP-an ultimate solution for vaccine-related gelatin allergy. Biologicals 31: 
245-249.

11. IOM (Institute of Medicine) (2012) Adverse effects of vaccines: Evidence and 
causality. Washington, DC: The National Academies Press.

12.	Vaccine Excipient & Media Summary. CDC’s Vaccine ingredient table. 
Excipients Included in US Vaccines, by Vaccine. Accessed on: January 2015.

13.	O’Brien TC, Maloney CJ, Tauraso NM (1971) Quantitation of Residual Host 
Protein in Chicken Embryo-Derived Vaccines by Radial Immuno diffusion. 
Applied Microbiology 21: 780-782.

14.	Goldis M. Evaluation of Egg Protein Contamination in Influenza Vaccines. 
Journal of Allergy and Clinical Immunology 125: AB129.

15.	Horino A, Taneichi M, Naito S, Ami Y, Suzaki Y (1997) Cytokine production by 
spleen cells from mice with ovalbumin-specific, IgE-selective unresponsiveness 
induced by ovalbumin-liposome conjugate. Allergology International 46: 249-253.

16.	Gelatin content of various vaccines. http://www.chop.edu/service/vaccine-
educationcenter/vaccine-safety/vaccine-ingredients/gelatin-allergies.html.
Accessed on: January, 2015.

17.	Birmingham N, Thanesvorakul S, Gangur V (2002) Relative immunogenicity of 
commonly allergenic food versus rarely allergenic and non-allergenic foods in
mice. J Food Prot 65: 1988-1991.

18.	Commins SP, Platts-Mills TA (2010) Allergenicity of carbohydrates and their 
role in anaphylactic events. Curr Allergy Asthma Rep 10: 29-33.

19.	Johnson CCC, Havstad S, Ownby D, Wegienka G, Zoratti EM (2013) The 
Impact of Caesarian Section On the Relationship Between Inhalent Allergen
Exposure and Allergen-Specific IgE At Age 2 Years. The Journal of Allergy and 
Clinical Immunology 131: AB129.

20.	Jacob DK, Konstantinou GN, Cox AL, Nowak-Węgrzyn A, Gustavo Gimenez, 
et al. (2011) Anaphylaxis to diphtheria, tetanus, and pertussis vaccines among 
children with cow’s milk allergy. Journal of Allergy and Clinical Immunology 
128: 215-218.

21.	Anders M, Björkstén B, Granström M (1995) Immunoglobulin E responses to 
diphtheria and tetanus toxoids after booster with aluminum-adsorbed and fluid 
DT-vaccines. Vaccine 13: 669-673.

22.	Precautionary principle. Accessed on: January, 2015.

23.	Prudent avoidance. Accessed on: January, 2015.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3943426/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3943426/
http://www.sciencedirect.com/science/article/pii/S0091674910018683
http://www.sciencedirect.com/science/article/pii/S0091674910018683
http://www.sciencedirect.com/science/article/pii/S0091674912003661
http://www.sciencedirect.com/science/article/pii/S0091674912003661
http://www.jstor.org/stable/30071840?seq=1#page_scan_tab_contents
http://www.jstor.org/stable/30071840?seq=1#page_scan_tab_contents
http://jama.jamanetwork.com/article.aspx?articleid=1160278
http://jama.jamanetwork.com/article.aspx?articleid=1160278
http://www.nejm.org/doi/full/10.1056/NEJM195204032461403
http://www.nejm.org/doi/full/10.1056/NEJM195204032461403
http://www.nejm.org/doi/full/10.1056/NEJM195204032461403
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2005.02408.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2005.02408.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2222.2005.02408.x/full
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=5853528&fileId=S095026880006742X
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=5853528&fileId=S095026880006742X
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=5853528&fileId=S095026880006742X
http://www.pubfacts.com/detail/9949325/A-clinical-analysis-of-gelatin-allergy-and-determination-of-its-causal-relationship-to-the-previous-
http://www.pubfacts.com/detail/9949325/A-clinical-analysis-of-gelatin-allergy-and-determination-of-its-causal-relationship-to-the-previous-
http://www.pubfacts.com/detail/9949325/A-clinical-analysis-of-gelatin-allergy-and-determination-of-its-causal-relationship-to-the-previous-
http://www.pubfacts.com/detail/9949325/A-clinical-analysis-of-gelatin-allergy-and-determination-of-its-causal-relationship-to-the-previous-
https://books.google.co.in/books?hl=en&lr=&id=5supaMDRXJkC&oi=fnd&pg=PR1&dq=Adverse+effects+of+vaccines:+Evidence+and+causality&ots=SnNZJM7-rd&sig=F2NPfRxNSXrXPT8tzeAwgqXfGRk#v=onepage&q=Adverse effects of vaccines%3A Evidence and causality&f=false
https://books.google.co.in/books?hl=en&lr=&id=5supaMDRXJkC&oi=fnd&pg=PR1&dq=Adverse+effects+of+vaccines:+Evidence+and+causality&ots=SnNZJM7-rd&sig=F2NPfRxNSXrXPT8tzeAwgqXfGRk#v=onepage&q=Adverse effects of vaccines%3A Evidence and causality&f=false
http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/B/excipient-table-2.pdf
http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/B/excipient-table-2.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC377279/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC377279/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC377279/
http://www.sciencedirect.com/science/article/pii/S1323893015316075
http://www.sciencedirect.com/science/article/pii/S1323893015316075
http://www.sciencedirect.com/science/article/pii/S1323893015316075
http://www.ingentaconnect.com/content/iafp/jfp/2002/00000065/00000012/art00024
http://www.ingentaconnect.com/content/iafp/jfp/2002/00000065/00000012/art00024
http://www.ingentaconnect.com/content/iafp/jfp/2002/00000065/00000012/art00024
http://link.springer.com/article/10.1007/s11882-009-0079-1#/page-1
http://link.springer.com/article/10.1007/s11882-009-0079-1#/page-1
http://www.jacionline.org/article/S0091-6749(12)03130-2/abstract
http://www.jacionline.org/article/S0091-6749(12)03130-2/abstract
http://www.jacionline.org/article/S0091-6749(12)03130-2/abstract
http://www.jacionline.org/article/S0091-6749(12)03130-2/abstract
http://www.jacionline.org/article/S0091-6749(11)00747-0/abstract
http://www.jacionline.org/article/S0091-6749(11)00747-0/abstract
http://www.jacionline.org/article/S0091-6749(11)00747-0/abstract
http://www.jacionline.org/article/S0091-6749(11)00747-0/abstract
http://www.ncbi.nlm.nih.gov/pubmed/7668036
http://www.ncbi.nlm.nih.gov/pubmed/7668036
http://www.ncbi.nlm.nih.gov/pubmed/7668036
https://en.wikipedia.org/wiki/Precautionary_principle
https://en.wikipedia.org/wiki/Prudent_avoidance_principle

	Title
	Corresponding author
	Abstract
	Keywords
	Abbreviations
	Background
	Evidence
	Brief history of allergens in vaccines and injections inducing allergy in healthy individuals 
	The IOM has concluded in its 2011 report that 
	Allergens contained in vaccines 
	No specification to limit allergen content in vaccines 
	Effect of adjuvants and multiple simultaneous vaccinations 
	Sensitization needs less injected allergen than elicitation 
	Animal models and other similar allergy inducing mechanisms 

	Summary
	Action
	Acknowledgments
	References

